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B 3.3 INSTRUMENTATION 

B 3.3.6.1 Primary Containment Isolation Instrumentation 

BASES

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 • 
the analyses for a DBA.  

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 parameters. The 
input parameters to the isolation logics art(a r or /•l 
vessel water !evel, (b) area ambient and different 1 
temperatures, (O main steam line (MSL) flow mea rement, 
(d) Standby Li id Control (SLC) System initiat' n, 
(e) condenser/vacuum, (f) main team line pres re, (g) hn 
pressure coo ant injection (HP ) and reactor core isol ao 
cooling (R C) steam line flow( (h) drywell adiation d 
pressure, i) HPCI and RCIC s eam line press re, (j) CI 
and RCIC urbine exhaust diahragm pressur , (k) re tor 
water cl anup (RWCU) differehtial flow. a.,- d % -as +
-tmoepsue e undant sensor input signa s from 
each parameter are provided for initiation of isolation.  
The only exception is SLC System initiation. ji-, 
man " " of o is 5 vide

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

B 3.3-152
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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 line 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.

Insert Page B 3.3-152 Revision F
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BASES 

BACKGROUND I. Main Steam Line Isolation 
(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. Znb L 
drain line has two isolation valves with one two-out-of-two 
logic system associated with each valve. , TA ..

The exceptions to this arrangement are the Mai Steam Liney
Flow-High • Temperaturg.ý -ei_3_i 
Functions. The Main Steam Line Flow-High Function uses o"i -,- p 16 flow channels, four for each steam line. One channel C ko-r'S 

from each steam line inputs to one of the four trip 
T Two trip f make up each trip system and both trip 
systems must trip to cause an MSL isolation. Each trip 

. \has four inputs (one per MSL), any one of which will T11o1 trip the tri trire arrangep n a e-Hjl j]• lone-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 
ý 14 connected into two two-out-of-two logic trip systems 

A.t . isor• (effectively, two one-out-of-four twice logic), with each 
0 4• trip system isolating one of the two MSL drain valves on the 

h awl D~ associated steam line. r\ 1117

-The--Main Steam iunnel Temperature-Hiei 
input from 16 channels. The logic is

MSk'Isol4tion Functtbns isoaite the Sioup 1 valves) )_J 

2. Primary Containment Isolation 

,dRib Primary Containment Isolation Functions receive inputs 
from four channels >h outputs from these channels are 

S. (continued)
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BASES

2. Primary Containment Isolation (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 
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 log0Ic 
isolates the penetration. __-_-____ b__(_6__ 2

he exceptiof to this arra-_ men. is the DrywelT 
Radiation--gh n on. This Function has two 

whose outputs are arranged in Ywo one-out-of-one 
systems. fach trip system isolates one valve p 
DenetratiQl, similar to the *O-out-of-two-. rd

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 lo ic. ac o e wo p I

?l-• •y Y~i/t,•.•- -- ,/ilil~tion~roup, s c nnected; oeo htwvm__ •
each/assotiated 'pen tration -,5\ 

r• ',o-n s b The exceptions are the HPCI and RCIC Turbine Exhaust 
,. oj 4,1,• • Dia hra Pressure-High)a' Steam Supply Line Pressure-Low4S 

" o•ý' unction .These Functions receive inputs from fourt r n P 

', channels c. The outputs from the turbine 
k exhaust diap ragg pressure and steam supply pressure

channel are each connected to two two-out-or-two trip 
-;uinuýe~ \~E -i at; nn wvatvx ner-1-s-sot

(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 I 

The Containment Radiation-High Function (Function 2.c0 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.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.  

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
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3. 4. Hith Pressure Coolant Iniection System Isolation and 
Rea¢tor Core Isolation Cooling System Isolation (continued)

The Reactor Vessel Wate,ýevel-Low CiLevel 1.isoal 
s (I c*i . unc o receives input fe----our azaamvma -tm 

. • •.* ) channels. The outputs from thlarL----v..mar 
channels are connected into two two-out-of-two trip s.  

C-fl-fft en The n iRo--Mn SLC System Initiation 
. receiveinput from two channels, with dif 

Sonetrp system. . _ - -Tr, 
- -- erature--mon Functionlreceivae inout froam a -

trig tLett7 These are configured so that any one 
will trip the associated trip system. Each of the two 

systems is connected to one of the two valves on 490

6. Shutdown Coolino System Isolation( 1 

1h tis OkThe Reactor Vessel Water Level -Lo= Levell Function (A 
-b *, ofte ,.fdt-kW receives input from four reactor vessel water level 

4y, 'rchannels. The outputs from the reactor vessel water level 
optY_ iv-)__i el s are connected to two two-out-of-two r p Sytems./ 

The ReacMYMM Pressure-High Function receives input 
from two channels with each channel (rip syste-m 
using a one-o -o0- lMgI c. Each of the two trip systems 
is connnected to ne of Ithe two valves on M shutdown

- IWDUD"L VUYSU~f 

S6k ofv& Ag -9e LJ Aboard 

$~h &,,4,6wK e~Iaoh WW-

(continued)
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SI 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 is defined as the 
circuitry required to trip the trip logic when the switch is in position start 
system A or start system B.  

9 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.  

r INSERT FUNCTION 7-1 

The Reactor Vessel Water Level - Low dvel Iolation Function receivesye 
input from two reactor vessel water rvel 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 isolatevGraoWlveý v•nboard isolation\ 
ball valvesý.

Insert Page B 3.3-155 Revision F
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RASFE (continued)

APPLICABLE 
SAFETY ANALYSE 
LCO, and 
APPLICABILITY

(continued)

Rev 1, 04/07/95B 3.3-156BWR/4 STS

The isolation signals generated by the rimary containment 
.S, isolation instrumentation arelmplicitl assumed in the 

safety analyses of References $$ and to initiate closure 
of valves to limit offsite doses. Refer to LCO 3.6.1.3, 
"Primary Containment Isolation Valves (PCIVs)W, Applicable 
Safety Analyses Bases for more detail of he safety 
analyses. c((d(4V1 / 

Primary contain e.isolation instrumentation satisfies 
Criterion 3 of• e 5R2i OY2WtatMii . 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 limitin values of the process parameters obtained from 

tesa ety analysi jTheAllowableiVliues are erive o 
the analytic i uits, corrected for calibration, process, and 
some of the instrument errors. The rip setpoints are then 
r.• determined ac ounting for the remai ng instrument errors 
(e.g., drift . The trip setpoints Perived in this manner 
provide adeq ate protection becaus instrumentation

30



( I NSERT ASA-1 

The Trip setpoints are derived from the analytical limits and account for all 
worst case instrumentation uncertainties as appropriate (e.g., drift, process 
effects, calibration uncertainties, and severe environmental errors (for 
channels that must function in harsh environments as defined by 10 CFR 
50.49)). The trip setpoints derived in this manner provide adequate I , 
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



Primary Containment Isolation Instrumentation 
B 3.3.6.1 

BASSES 

APPL uncertainties, press effects, calibraion tolerances, SAFETY ANALYSES, instrument dri , and severe environmen/t errors (for 
LCO, and channels tha ust function in hars environments as define 
APPLICABILITY /by 10 CFR 5 .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 -( 02 

1.a. Reactor Vessel Water Level-Low Low Low evelI 

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 

SLLW&Level1 IFunction is one of the many Functions assumed 75 
0w`4-LvPERABLE and capable of providing isolation signals 

The Reactor Vessel Water Level-Low Low Lowy Level1) 
Function associated with isolation is assumed in the 
analysis of the recirculation line break (Ref. ). The 
isolation of the MSLs on Level I supports actions to ensure 
that offsite dose limits are not exceeded for a DBA.  

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

(continued)
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Primary Containment.jsolation Instrumentation 
B 3.3.6.1

BASES (0) (2)

APPLICABLE 
SAFETY ANALYSE 
LCO, and 
APPLICABILITY

1.a. Reactor Vessel Water Level-Low Low Low1 i'Level1I 
ES, (continued) 

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 
evel-Low Low Low Level I Function are available and are 

required to be OPEIABLE to ensure that no singl ,instrunt 
failure can preclude t solation function.  
The Reactdr Vessel Wlater Level--Low Low Low Aevel V[' pr, 
All]owa~ble Value is chosen~to -e the sa• as ; ti~ ECa 

•11wa~e rmie&L .• .5.Ajfo Fensure that the MSLs isolate on a potenia 05oss of coolant accident (LOCA) to 

prevent offsite doses from exceeding 10 CFR 100 limit!s, 

This Function isolates theJ•]• v es "IsT V

I . a 1.b. Main Steam Line Pressure--o ••Y•

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 

own e 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. 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 4 
785 psig, which results in a scram due to MSIV closure t 
reducing reactor power to < 25% RTP.) P(-essc' -aVe. , 

The MSL low pressure signals are initiated from four'A 
transmitters that are connected to the MSL ea The 
transmitters are arranged such that, even thoug 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 
prevent excessive RPV depressurization.

(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).
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APPLICABLE 1.b. Main Steam Line Pressure-Low (continued) 
SAFETY ANALYSES, 
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 )._A 5 S4. , C •rei! 

SiJ. This Function isolates the lves.  

SC" I 1.C. Main Steam Line Flow-High 

SMain 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. a). ne 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.  

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 
/f--:•S~k " ddeteecting a break in any individual KSL.  

The Allowable Value is chosen, to ensure that offsite dose 

limits are not exceeded due to the break.  

This Function isolates thetvalves 

1.d. Condenser Vacuumr-Low A 

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 

(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 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

ý k 

0 

w 

at

I.d. Condenser Vacuum-Low (continued) 

and capable of initiating closure of the MSIVs. The closure 
of the NSIVs 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 available and are required to be OPERABLE to ensure that 
no single instrument failure can preclude the isolation 
function.

he Allowable Value is chosen to prevent damage to the 
ondenser due to pressurization, thereby ensuring its 
ntegrity for offslte dose analysis. As noted (footnote (a) 
o Table 3.3.6.1-1), the channels are not required to be 
'PERABLE in NODES 2 and 3 when all turbine stop valves 
TSVs) are closed, since the potential for condenser 
,verpressurization is minimized. w n r 

-naIIv - y asechanne when all TSVs are closed.

his Function isolal

.temperature is provided to detect a 
ea-vand ides diversity to the hih 
nstrumentation.kThe isolation occurs when a very small 
eak has occurred. If the small leak is allowed to continue 
ithout isolation. offsite dose limits may be reached.  
owever, credit for these instruments Js-not taken in an (U 
ransient or accident analysis in thejFSAR, since bounding 
nalyses are performed for large breaks, such as.MSLBs.

oMlstemperature signals are initiated from c u 
ocated in the area being monitored. Sixteen channels of 
MKain Steam Tunnel! Temperature--High Function 

Urnb ,•dn Ire ie-erur•-Hg E ýioare 

A -avaable and are required to be OPERABLE to ensure that no 
single instrument failure can preclude the isolation 
function. 6acL nc(contne 

L_ _6 r D~s (continued)
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Insert ASA-4 I 

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.
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INSERT Function 1.f 

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 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 5 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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BASES 

APPLICABLE Primary Containment Isolation 
SAFETY ANALYSES, 
LCO, and 2,a, Reactor Vessel Water Leel--Low evel 
APPLICABILITY 

(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 limits of 10 CFR 100 are not exceeded.  
The Reactor Vessel Water Level-Lowq Level 3 Function 
associated with isolation is implicit assume in the CFSAR 
analysis as these leakage paths are ssumed to be isolated 
post LOCA.  

Reactor Vessel Water Level-Low@,Level 3Fsignals 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 wate 
level (variable leg) in the vessel.ke our channels of 

k Reactor Vessel Water Level-Lowp Level 3 Function are 
available and are required to beOPERABIEto ensure that no 
single instrument failure can(preclude the is tion 

The Reactor Vessel Water Level -Low: Level 3 Allowable Value 
tley' 2~~) 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.  

2. Drvwel! 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 assumedto be isolated 
post LOCA.  

High drywell pressure signals are initiated from pressure 
transmitters that sense the pressure in the drywell tour 

(continued)
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INSERT Function 2.g c 

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 In

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) 1__• J 

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 

BASES 

APPLICABLE 2.b. Drywell Pressure-High (continued) P 
SAFETY ANALYSES, 
LCO, and channels of Drywell Pressure-High are 
APPLICABILITY available and are required to be OPERABLE to ensure that no 

single instrument failure can reclude the isolationj 

The Allowable Value was selected to be the same ýas thee 
S.Drywell Pressure-High Allowable Value (LCO 3.3. .1), sinc 

U•(' to this may be indicative of a LOCA inside primary containment.  
\ LC ~This Function isolates the r , valve .  

S2.c. A•)l~vt1l Radiation--High 

Hig e radiation indicates possible gross failure of 
the fuel cladding. Therefore, when Dr(•_ 1(V-r• diation-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,4$A ea~use 
other leakage paths (e.g., MSIVs) are more limiting.  

Th #r\ The radiation signals are initiated from radiation 
detectors that are located in the drywell. Two channels of 
, Radiation-High Function are available and are 

ISdk .5 required to be OPERABLE to ensure that no single instrument 
valvesThfailure can preclude the isolation function.  

S /501, The Allowable Value is low enough to promptly detect gross 
53 failures in the fuel cladding.7f 

This Function isolates the containment vent and pyre 
valves. ________<___I

High•-e~nr cexhaust radiation is an 
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. WhenAExhaust Radiation--High 
detected, valves whose penetratiins communicate with the 
primary containment atmosphere are isolated to limit the 
release of fission products. M e 

au a -- ig Fnction is assmed tou
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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 Instrumentation 
B 3.3.6.1

BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

Radiation-High (continued) 

&h5'Exhaust Radiation--Hi ignals are initiated from / exhaust-piis ong comigfrothe reactr butinmnlduin g a file 

Tefu~infior •.esfresec~ve~<•re signal from each (Fo••'• 

detector is input to an individual monitor whose trip• _t 

are required to be OPERABLE to ensure that no single 
instrument failure can preclude the isolation function.  
The Allowable Values are choisen oiromptly detect ross 

-failureofthe fuel ctioan.isotioncanl. A ca-

(continued)
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13 INSERT Function 2.i 

For Function 2.i, one channel of Reactor Building Exhaust Radiation-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.  

SDINSERT 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.  

Q 9 INSERT Functions 2.e and 2.f 

2.e. Reactor Vessel Water Level -Low Low 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 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 line break (Ref. 3). The 
isolation of the recirculation loop sample valves on Level 1 supports 
actions to ensure that offsite dose limits 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 limits. 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 loop sample valves.
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O9 INSERT Functions 2.e and 2.f (continued) 

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.  

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 limit 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 Isolation 
LCO, and 
APPLICABILITY 3.a.. 4.a. HPCI and RCIC Steam Line 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 

Slimits of 10 CFR 50.46. Specific credit for these Functions 
is not assumed in any -SAR 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 (twofor 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 D/ 
single instrument failure can preclude the isolation 
function.  

The Allowable Values are chosen to be low enough to ensure 
that the trip occurs to prevent fuel damage and maintains J: '7 
the MSLB event as the bo .ing ev 

These Functions isolatethe Qr17/nd yalves, as R / Cr f 
• - ;•appropriate• 

'is_- ,••_ -a2 .• 

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

Low 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 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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Primary Containment Isolation Instrumentation 
B 3.3.6.1

BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

3.b.. 4.b. HPCI and RCIC Steam Suoply Line Pressure-Low 
(continued) 

possible failure of the instrunejs preventing HPCI and RCIC 
initiations (Ref. ql, 97 a 

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. L6 OW erooki yl L 

The Allowable Values are selected to be high enough to 
prevent damage to the system's turbine.; h0t 

These Functions isolate the "an valves, as 
appropriate -- -ý_j l-••; • ,._

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

turbine exhaust dii 
sure 00y be too +Igu ,. +~d +~eamRe +mt"

ditaphra-as rupturedft'didn reýssure _reckingUrbi;i-' 
•casineres ure iuttsCThi solations 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 preyenting HPCI and RCIC initiations 

The HPCI and RCIC Turbine' -had 'iaphragn Pressure-High 
signals are initiated from)-ý ý] (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.

Allowable Values are high enough to prevent damage to 6 3
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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 line. 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 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

3.c.. 4.c. HPCI and RCIC Turbine Exhaust Diaphragm 
Pressure-High (continued) l 

These Functions isolate the - yes, as 
appropriatl f- ,Re r ,c

High drywell press e can indicate a br k in the RCPB. The 
HPCI and RCIC isol tion of the turbine exhaust is provided 
to prevent conhu cation with the dr ell when high drywell 
pressure exists. A potential leaka path exists via the 
turbine exhaus. The isolation is elayed until the system 
becomes unaval able for injection i.e., low steam line 
pressure). T e isolation of the PCI and RCIC turbine 
exhaust by D ell Pressure-Hilg is indirectly assumed ini 
the FSAR ac dent analysis becpIse the turbine exhaust / 
leakage pat is not assumed t~p'contribute to offsite~oses.  

(High dryw 1 pressure signals are initiated from pressure (transmitt rs that sense thy pressure in the dryweli. Two )channels •f both HPCI and/RCIC Drywell Pressure High (Function( are available and are required to be PERABLE to )ensure )at no single in~trument failure can reclude the lisolat n function.'/ 
•The Al owable Value wad selected to be t• same as the ECCS D~ry e 1 Pressure-H.igh Allowable Value CO3351,since/ this is indicative of a LOCA inside pri ary containment./ 

ThsFnto sltsth ru8a avs 
p ~ ~ __

I'

I

4 rea -rf - temperatures are provided to detect a 
eak 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 ,}JPAZJ 
reached. These Functions are not assumed in any V 
transient or accident analysis, since bounding analyses are 
performed for large breaks such as recirculation or MSL 
breaks.

(continued)
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Primary Contain t I lation Instrumentation 
e(ý5) 10 ~ B 3.3.6.1

BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

....... l Temperature--Hioh (continued-))- ' 

Area A-D•Temperatur High signals ae e 

initiated from Umthat are appropriately located 
to protect the system that is being monitored. Two 
instruments monltoregacn area k cafnne- s for each HPCI 
and RCIC Area n l Pen a emperature-High Function Atl 
are available and are required-to be OPERABLE to ensure that 
no single instrument failure can preclude the isolation W 

function.

Eight thermocouples provide input the Area Ventil ion 
Differential Temperature-High Fud*tion. The output of 
these thermocodples is used to deermine the differential 
temperature. /Each channel consists of a differential 
temperature/instrument that receives inputs froi" 
thermocoupYes that are locat d in the inlet an outlet of 

/the area aooling system for/a total of four a~ailable 
Lchannelsi(two for RCIC aniftwo for HPCI). •/ ' 

ne Allowable Values are set low enough to e/a

( These Functions isolate the n:valves, as 
Sappropriate•. r; ,+'(, Z•:- •' 

T ion P ra r emerture-Time Delay 

The Suppression Pool Area TemperaturE-Time Delay Relays are 
provided to allow all the othlf systems that may be letking 
into the popl area (as indicated by the high temperature) to 
be isolate before HPCI and r RCIC are automaticayy 
isolated. This ensures ma 'mum HPCI and RCIC SyO em 

operatioby preventing i olations due to leaks/in other
systems. These Function are not assumed in y FSAR 
transie t or accident a alysis.  

There re four time lay relays (two for PCI and two for 
RCIC). Two channels each for both HPCI d RCIC Suppressio 
PoolArea Temperatue--Time Delay Relay(unctions are d) Sava 

lable and are tequired to be OPERABLE to ensure that no| 
si gle instrument failure can preclude the isolation 

(continued)
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Primary Containment Isolation Instrumentation 
B 3.3.6.1 

BASES 

APPLICABLE 3. 4.f r sion Pool Area TempErature-Time ela 

SAFETY ANALYSES, Relay (continu) 
LCO, and 

e la APPLICABILITY The Allowable alues are based on aximizing the / 

availability f the HPCI and RCI systems. That i hey provide suf /cient time to isol ve all other pote~eeia] 

leakage so ces in the suppres on-pool area bef 9re HPCI an 
RCIC are i olated.  

Ths Func ionsk isolate the/ roup 3 and 4 valves, a 

appropriat! 

3.1.. 4.k. Manual Initiation / ./ls 

The Manual Initiatidn push button channels introduce signals 
into the HPCI and/RCIC systems' isolation logics that are 
redundant to thq'automatic protective/instrumentation and 
provide manuayisolation capability/ There is no specific 
FSAR safety.analysis that takes crdit for these Functions.  
They are r tained for overall re ndancy and diversity of 
the isol ion function as requi ed by the NRC in the plant 
licensi basis. / 

Ther are two push buttons or each of the logics (CI and 
RC ), one manual inltiat'on push button per trip system.  
T re is no Allowable V ue for these Functions, /ince the 

annels are mechanica y actuated based solely on the 
,position of the push ttons.  

Two channels of bot HPCI and RCIC Manual Intiation 
Functions are avai ble and are required to e OPERABLE in 
MODES 1, 2, and 3 ince these are the MODES in which the 
HPCI and RCIC sy ems' Isolation automatic Functions are 
required to be 0 ERABLE.  

Reactor Water CleanuoASystem Isolation 
-K.a. Differenti-Il/•low--Hioh 

DO 

IThe high differe rtal flow signal is provided to detect a 

ýbreak in the .RU System. Thif will detect leaks in the'\ 

RWCU System hen area or differential temperaturelWou) not) 

provide de ction (i.e., a cold leg/break). Should e 
reactor coolant continue to flow ot of the break, fsite 

Ldose limits ma be exceeded. Therefore, isolation f the 

(continued)

Rev 1, 04/07/95B 3.3-169BWR/4 STS



Primary Containment Isolation Instrumentation 
B 3.3.6.1

BASES

APPLI CABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

antial FZ .a. 1(ifferential Fl -'-Hich (continued) 

in a 

C 
r 

RW System is in iated when high differentia flow is 
i it 

e 

t s 

dSesed to preve exceeding offsite dos:s. delay is 
ct. X 

ng st RWC 
- t s gh d ifferent ia fl ovided to p, vent spurious 

trips during st RWCU 

t 
t 

n ovic 
I 

e 

r 
r 

dt 

a 
f 

0 gh d ifferent i fl 0 al 
t -p s dur i n st RWC 

te d ses t i me 

aie0operational ansients. This Function i not assumed in an 

0 

at 
s 

anv 
0 

et f X 

I i j ti t f 

a 
1 

FSAR trans' nt or accident analysis, nce bounding analyse 

I 

RrvsApF n pn 
ea0sare perfo ed for large breaks suc as M4SLBs.  

i 

er a 

s os s t i 

ve 

S i e c 
Th:e hi differential flow sil s are initiated from 
trans tters that are connect6d to the inlet (from the 
rea or vessel) and outleW (to condenser and feedwater),df r 0 th RWCU System. The o;ttputs of the transmitters are,_-'ý' 

yiared (in a com on-gýmmer) and the resulting ou "t is t t t j g f nt to two high f, -Is rip units. If the difference between 01pm ommon Me inlet and outleorflow is too large, e chtrip unit 
generates an isqtation signal. Two chann:.ls of Differential 
Flow-High Fundion are available and are'required to be 
OPERABLE to 0sure that no single instrument failure 
downstream.6f the common summer can-preclude the is Jon 
function 

The Dyierential Flow-High A)Iowable Value ens es that a 
brea of the RWCU piping is/detected.

RWCU area jf ra _~ea__Vejjj si 4n A~ iji ý~ emperatures aref 
provided to detect a leak from the RWCU System. TheI 
isolation 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 
transient or accident analysis in the FSAR, since bounding L ~ ~analyses are performed for large breaks c 
recirculation or MSL breaks.  

v r~aý ý re emperature signals 
'~yc~z are .nltiated from temperature elements that are located in 

\.-T thI ~ hat is being monitored. Athermocouples provi e 
input to the Area Temperature-High Function (two per are 

(35~~) channels are required to be OPERABLE t/nsure that no A 

(cntinued)
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Primary Containment Isolation Instrumentation 
B 3.3.6.1 

SAFETY ANALYSES, Temperature--Hijh (continued) 
LCO, and 
APPLICABILITY single instrument failure can preclude the isolation 

function.  

Twe ve ermocoupr provide input to the Area Ventilatio 
Differential Tmp rature-High Function. The output of 
these thermocou es is used to deternmine the differential' 
temperature. ach channel consistsU' of a differential temperature •kitrument that recei es inputs from / | 

thermocup s that are located y n the inlet and o ~et of• 

the area cooling system and f# a total of six ay ilable) 

channels (two per area). Six channels are requ red to be 

OPERABLE to ensure that no (ingle instrument failure can_.  

preclude the isolation- fun ~ion.con 

AD5 
The Area r1 a Area-ni lation Temperature-High 

) . ova' Allowable Values are set low enough to 
____ ____ ____ ____e ý_ -e e.a.  

Sj These Functions isolat valv 

5.d. SIC System InitiLation 

The isolation of the RWCU System is equire when the SLC 1, 

System has been initiated to prevent ilution and removal of V w,,• 
the boron solutio by the RWCU System (Ref ). c:SLfkMn Wi4 

There is no Allowa e a ue associated with this Function 
since the channels are mechanically actuated based solely on 
the position of the SLC System initiation switch. ( _+,,t A.•0 'q " 

Two channels 6one•e-?r ;) a 'ý of the SLC System ,a r 

Initiation Func 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 S stem 
(LCO 3.1.7). 0$4 ... C.."•v 

As noted (footnote (j-to Table 3.3.6.1-1 this Function is 
only required to close one of the RWCU isolation valves a 

since the signals only provide input into one of the two 
trip systems.  

(continued)
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Primary Containment Isolation Instrumentation B 3.3.6.1

AB

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

(continued)

S.e. Reactor Vessel Water Level-r"i Leie 0

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 Leve%0 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 Low
Level 02.Function associated with RWCU isolation is not 
directly assumed in thenFSAR safety analyses because the 
RWCU System line break is bounded by breaks of larger 
systems (recirculation and KSL breaks are mQre imiting).  

D8 
Reactor Vessel Water Level-Low O(oLevel ,signals are 
initiated from four level transmitters that sense the 
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,. our c anne s of3 l 
Reactor Vessel Water Level-Low Qw evel ZAFunction are 
available and are required to be OPERABLE to ensure that no 
single instrument failure can preclude the isolation j 
function. Z>, _ 1•7T

he Reactor Vessel Water Level--Low (Level 2&Allowable 
Valuewa- chosen to be the same as theX/g;D Reactor Vessel] 
Water Level-Lowclj2 Level I Allowable Value (LCO 3.3.V.1) 
since the capability to coole; f el may be threatened.  

,This Function isolates.. rouD valveg.  
-? r4-% / (A ~~ 

.f. anulI it Q1 ei-vv 

The Manual Ini ation push button ch nels introduce signal 
into the RWCU ystem isolation logi that are redundant to/ 
the automati protective instrumen tion and provide manual 
isolation pability. There is n specific FSAR safety, 
analysis at takes credit for t s Function. It is 
retained or overall redundancy nd diversity of the1/ 
isolati function as required,y the NRC in the plant 
licensi g basis. I /

two push buttons 
Spush button per

(continued)
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INSERT Function 5.e (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 5.e (2)

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 
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. 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 primarycontainment.

This Function isolates both RWsuction valves and one 
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Primary Containment Isolation Instrumentation 
B 3.3.6.1

BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

5,.Mna (continued) C ot e 

mechanically a uated based solely on/the position of the' 
push buttons 

Two chann s of the Manual Initi /io Fucinae ilabl• 
and are quired to beOPERABLE/i MDES 1, 2, andS since 
these are' the MODES in which the RWCU System Isoltin 
automatic- Functions- are required- to -be- OPER-ABLE.J

Shutdown Cooling System Isolation 
or -)'Pressure--Hi a OP 

The Reactor -DWRb Pressure-High unction 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 intersystem LOCA 
scenario, and credit for the interlock is not assumed in the 
accident or transi) t analysis in the SA_ 

The Reactor Pressure-High signals are initiated 
trom two•• that are connected to different taps 

dED5ýMN wo cannes ofReactor 
- / r~ e--Htgh Function are available an 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;j The Allowable Value 
was chosen to be low enough to protect the system equipment 
from overpressurization. 6"+- k 6 This Function isolates 1• °S"i • savs 

6.b. Reactor Vessel Water Level--Lw vel 

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

].A- too far, fuel damage could result. Therefore, isolation of El some reactor vessel interfaces occurs to begin isolating the 
otential sources of a break. The Reactor Vessel Water 

. teve - owy Level 4fFunction associated with RHR Shutdown f' 
Cooling System tioýiation is not directly assumed in safety 
analyses because abreak of the RHR Shutdown Cooling System 

(continued)
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G 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.
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Primary Containment Isolation Instrumentation 
B 3.3.6.1

BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

.b. Reactor Vessel Water Lee- ev (continued) 
sbundedbbreaks of the rec rculation ran NSL.  

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 leak (e.g., pipe break or 
inadvertent valve opening) in the RHR Shutdown Cooling

OeAL

System. CAi 
Reactor Vessel Water Level-LowsLevel l signals are 
initiated from four level transmitters that sense the 
difference between the pressure due to a constant column of •%%#o+%, F 
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 
j~iye- Foisievel 3*Function are available a are required 
to beOPTERMBTUtinsure that no single instrument failure 
can preclude the isolation function. s noted (footnote ) 
to Table 3.3.6.1-1). only •t 1•3: of the Reactor Vessel 
-tr Level--Low.l.evel j3, Function are required to be
OPERABLE In MODES 4 and-5 sh 
401M, provided the RHR Shu'tdown Cooling System integrity 
is maintained. System inteority is maintained provided the 
piping is intact and no maintenance)ls being performed that 
has the potential for draining the reactor vessel,.hrough

I
N

the system. V- ) • 

The Reactor Vessel Water Level -L 1 Lv l loaee Valuee 
was chosen to be the sawm as the RP Reactor Vessel Water 
Level-Low,.Level 3) Allowable Value (LCD 3.3.1.1), since the 
capabilityfto coolfthe fuel may be threatened.  

TeReactor Vessel Water Levl LowjLel gFunction is 
only required to be OPERABLE in NODES 3, 4, and 5 to prevent 
this potential flow path from lowering the reactor vessel 
level to the top of the fuel. In NODES 1 and 2, another 
isolation (i.e., Reactor 4 Pressure-High) and 4D 
administrative controls ensure that this flow path remains 
isolated to prevent unexpected loss of inventory via this 
flow path. - (P•A • ", r

is Function isolates

(continued)
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O 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).  

K INSERT FUNCTION 7 

Traversing Incore Probe System Isolation ) 

7.a Reactor Vessel Water Level- Lowe)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 limit 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 FSAR analysis as these leakage paths are assumed to be isolated 
post LOCA.g j-( 

Lo e 3signals arel>~ intaedfo 
Reactor Vessel Water Level Lowo Level 3 are initiated fromlevel 
transmitters that sense the difference between the pressure due to a constant r 
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 -Lown Level 34Function are available and are required to be OPERABLE tc 

' ensure that no single instrument failure can cn-F n•-e an i vrreVM isol ation 
The isolation function is ensured by the manual shear valve in 

ach tration. Allowable 
SVessel Water Level -Low Level Value was chosen to bey-9•) 

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

This Function isolates the valves.
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Q 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 
theiFSAR accident analysis as these leakage paths are assumed to be isolated 
post LOCA.-fw® 

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 -nllate aq e nadt-rrP i ID. The 
isolation function is ensured t e manual shgar valve in each entration.  

The Allowable Value was selecte o be 0e same as theg Drywell 
Pressure- High Allowable Value (LCO 3.3.(.1), since this may be indicative of 
a LOCA inside primary containment.  

This Function isolates the r x valves.  
TIP ~ký
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Primary Containment Isolation Instrumentation 
B 3.3.6.1

RA5�F� (c�nntinued)

ACTIONS Reviewer's Note Certain LCO Completi Times are base 
approved topi 1 reports. In order r a licensee to e 
the times, e licensee must just' the Completion imes as 
required the staff Safety Ev uation Report (S ) for thee 
topical port.  

Note has been provided to modify the ACTIONS ielated to 

7r1n S e- primary containment isolation instrumentation channels.  
Section 1.3, Completion Times, specifies that once a 

Adia / • 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 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 primaryr _J 

containment isolation instrumentation channel. -4 

Because of the diversity of sensors available/to provide 
isolation signals and the redundancy of theosolation 
design, an allowablefout of service ti 6f/12 hours for 
Functions 2.a, 2.b,f'W-6.band 24 o srfor Functions other 
than Functions 2.a. 2.6 ap-:T6.blKa-sYeifn shown to be 

12 .. k1 ID. n.. i +^ nAl .nmit restoration of any /--

inoperable channel to OPERABLE st-afus. This out of servicd-e 
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 accomuodate a single 
failure, and allow operation to continue with no further 
restrictions. Alternately, if it is not desired to place 
the channel in trip (e.g., as in the case where placing the 
inoperable channel in trip would result in an isolation), 
Condition C must be entered and its Required Action taken.

(continued)
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O INSERT ACTIONS 1 

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.
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Primary Containment Isolation Instrumentation 
B 3.3.6.1 

BASES QD 

ACTIONS 1B]/ . . :- p • o;' 

(continued) 
Required Action B.1 is intended to ensure t at appropriate 
actions are taken if multiple, 'no erable, untripped 
channels within the same Function resul in redundant 

o isolation capability being lost for the associated penetration flow path(s). The MSL Isolation unction are 
considered to be maintaining isolation capability wh 
sufficient channels are OPERABLE or in trip, suc 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 ive 
Function on a valid signal. This ensures that one of the 

dcb PCIVs in the associated penetration flow path can 
./A •. •receive an isolations inal from the given Function. For .- Functions l.a 1.bA1.di this would require both L•r owIs 

trip systems to ave one channel OPERABLE or in trip. For ckte t- r 
Function I.cý this would require both trip systems to have \ 1_ 
one channel, associ with each MSL, OPERABLE or in trp 
For Functiont 1.e l .- ch/Tunction cons sts o, 
channels (hat mOnitorseve�al 4ocations within a given arp 
(e.g., different locations within the main steam tunnel [: ,W /• IM 
area). Therefore, this would re uire both trip systems t 

( A-•,WeIV ave one channe per location OPERABLE or in rip. , or i~((o / Functions 2.a., 2.1b 2.e,#3.b, 3.c, 4 .b, 4.c,:, 5 /•.eW

n .b,,t S Woul red ire one trip system to have two 
channels, each OPERABLE or in trip. For Functions 2.c, 3.a, _/ ~3.d, 3.e,-3.f, 3.g, 3.h, 3.A, 4.a,:.4.d, 4.e, 

5.a, 5.4 and 6.a, this would require one trip 
ssn o have one channel OPERABLE or in trip. For 
FuncF�� ons U 3:j.3j, each Function consists of channels 
t monitor•OiMnlE different locations. Therefore, this 
would require one channel per location to be OPERABLE or in //trip (theghannels are not required to be in the same trip j 

• //system_•Th F"nl~ , ue nt 1ncuoM•e He n ••/.t 

S.- •. ' ni on i unctions ( nctions 1.h, 2 , 3.j, 4.k, S/ and 5.f) tnce hey,'re not assumed/in any accide• or -/ 
_ / transient/analysis. Thus, a total. •ss of man~ua]initiat on• 
/•.•-• / capabillt•y for 24 i.UrS (as allowe~ by Required/Action 'A.• 

The Completion Time is intended to allow the operator time 
SA to evaluate and repair any discovered inoperabilittes. The 

V 1 hour Completion Time is acceptable because it minimizes 

(continued)
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0 INSERT ACTION B.1-1 

For Functions 1.a, l.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 i.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.i, 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.i, 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 
both channels to be OPERABLE or in trip, or the manual shear valves to be 
OPERABLE.

Insert Page B 3.3-176 Revi si on F



/

Primary Containment Isolation Instrumentation 
B 3.3.6.1 

BASES 

ACTIONS B. (continued) 

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 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 with57 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.  

LE 

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 hurs 

(continued)
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Primary Containment Isolation Instrumentation 
B 3.3.6.1 

BASES 

ACTIONS E. (continued) 

The allowed Completion Time of &Vhours is reasonable, based 

on operating experience, to reach MODE 2 from full power 

conditions in an orderly manner and without challenging 
plant systems.  

F.I 

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 

isolated. Isolating the affected penetration flow path(s) 

accomplishes the safety function of the inoperable channels.  

or whe allowire n g o i ond D eraon tia 

Temperaturu-Hi Functions, the affer enetra•l• n l 

path(s) rnay bey onI t isnotde sled oy isolate•nth ya ffe te 

portion of thl system in the cssociat a room mwhneored by 

ith ingperabl channel. Trat is, if/the RCU preul room 

area h elis inoperable, the pum proom A ae a canus eI 

inisol r ised wh ie allowing co sinued RWCU opera on uptiling 
•thee RI(CU/ump._ For the./ CU Dtffer~enttra~jll o ig~u, 

Fu Wtion, f the l•ow e yL~nt/trinsmitter lmo~nitr WCr_- U•"• 

0f'o to dwaste and c #densateisteom r•u/,,, 
h\(eurt awst odna annel ~noper'able, t n the aected pne-tration lo~w / 

(path(s may .be consi ered isolited by tsolating •e RWCUu 

Alternately, if it is not desiredto isolate the affected 

penetration flow path(s) (e.g., the case where isolating the penetration flow path(s) could result in a 

reactor scram), Condition H must be entered and its Required 

ýAc t io ns t a kKe nný.  
(•he 1 hour Completion Time is acceptable because it 

minimizes risk while allowing sufficient time for plant 

operations personnel to isolate the affected penetration • 

flow path(s).  

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 Instrumentation 
B 3.3.6.1 

iES 
T 4 

TIONS G.1 (continued) 

"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 

that these Functi 

-/ penetration o1w path( s) (e.g., asin the case hr 

lisolating ti~ penetration flow path(s) cud r sutina 

reco sc • CodtinH st be enteredad 

rectiorste 

HI.1 and HU2 

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.  

1.1 ansZ 

If the channel is not restored to OPERABLE status 

d!2!211within the allowed Completion Time, the associated 

SLC subsystem(s) is declared inoperable or the RWCU System 

is 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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r-th cas, oem in th P ystem penetration 
in- t ca-s oUý- s em1 

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.
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Primary Containment Isolation Instrumentation B 3.3.6.1

BASES

ACTIONS 
(continued)

J. I and J.Z 

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.

SURVEILLANCE 
REQUIREMENTS

s ~te: Certain Fiequencies ar ased on appi p)orts. In order/for a lice ee to use these 
es, the licenser must justly the FrequenciJ 
by the staff SPR for the apical report. f

As noted at the beginning of the SRs, the SRs for each 

Primary Containment Isolation instrumentation Function are 

found in the SRs celumn 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 rovided the associated Function maintains trip 
.ca~ab-•lit . Upon completion of the Surveillance, or 

expiration of the 6 hour allowance, the channel must be •ri:3 

returned to OPERABLE status or the a plicable Condition 8 

entered and Required Actions taken'This Note is based o 

the reliability analysis (Refs. andý6) assumption o 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.., 

Performance of the CHANNEL CHECK once every 12 hours ensures 

that a gross failure of instrumentation has not occurred. A

(continued)

BWR/4 STS B 3.3-180

REVISION F

-A -A 
ii 
4)) 
C 
C

7, 
'U

Rev 1, 04/07/95



INSERT SR Note 

For Functions 2.g, 2.h and 2.i 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 Function 7.a and 7.b this 
is permitted since the associated penetrations can be manually isolated if 
needed.
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Primary Containment Isolation Instrumentation 
B 3.3.6.1

BASES

SURVEILLANCE 
REQUIREMENTS

SR .3..11 (continued) 

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 
somethina 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.  

S•--,greement criteria are determined by the plant staff based 

6n 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.  

SR 3.3.6.1.2 ý"nT! D'3]." • - " 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function., 

;.e-3---•_ '1' z 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 andd 
481 4 day -rluency of S 3.3.• • be enginei 
ýjudgment/ nd the reliabili •of the compon s (time

(continued)
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k) 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.
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Primary Containment Isolation Instrumentation 
B 3.3.6.1

SURVEILLANC 
REQUIREMENT 

(continue

E 
S 
d)

0-

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-funf.i.oii- he 

49 month Frequency is based on the need to perform this 
'Surveillance under the conditions that apply during a plant 
outage andthe potential for an unplanned transient if the 

(continued )
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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 ap ropriate setpoint methodology 4 

The Frequency of •days is based on IS§ý ý

SR 3 CD I I A 1 1 16 LLr_.  

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

The Frequency of SR 3.3.6.1.6 is based on the assumption of 
a 92 day calibratio nnterval in the determination of the 
magnitude of equipment drift in th stoint analysis. The 

)requen- of SR 3.3.6.1.614a-=send on thoe assumption o an 
mo)th calibration interva in the determination of the 

magnitude of equipment drift iththe setpoint analysis.  

SR 3.3.6.1.7 s5•. I.• •

-r .. ... T •



INSERT SR 3.3.6.1.5 

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.  

Reactor Vessel Water Level- Low Low Low (Level 1), Main Steam Line 
Pressure-Low and Main Steam Line Flow-High Function sensors (Functions l.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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Primary Containment Isolation Instrumentation B 3.3.6.1

Surveillance were performed with the reactor at power.  

Operating experience has shown these components usually pass 

the Surveillance when performed at the month Frequency.

SR 3.-6-1.
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 assume4response time does not correspond to the 

diesel generato(IqDG) start time. For channels assumed to 

respond within th•lDG start time, sufficient margin exists 

in the second start time when compared to the typical 

channel response time (milliseconds) so as to assure 

tequate response without 
a specific measurement 

test.  

e re cos -u " 0 v -'''- - -- ý E 
+iurn~tto ab in the SLAT SS S EE _:e

/

-SL- I)IE RESPONSE TIMEktests are concuc Un ... U I S O Lq A T I O N I S - -- - . ) , T h 4 9e / m -o nf ý -F " en u e n c y i s 

'l) month STAGGERED TEST BAS m onth Frequenc is 

consistent with the typical industry refueling cycle and is 

based upon plant operating experience that shows that random 

failures of instr entation components causing serious 

response time degradation, but not channel failure, are 

infrequent occurrences.

Rev 1, :ontinueW/;!

REVISION F

1IfL~bV- ,

BWR/4 STS
Rev 1, 04107/958 3.3-183



E 3 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 l.a, 1.b, and 1.c are 
allowed to be excluded from specific ISOLATION SYST ° NSE TIME 
measurement if the conditions of Reference 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 rn 
response time. When the requirements of Reference are not sa I e . sensor 
response time e measurij:_ .. Fu etbrmore, measur emnt1f .e instrument 
oops res nse time for ctions 1.a, 1•bi and 'conditios ference 9 a s tisfied. or--all other Functions, the 

measurement of instrument loop response times may be excluded if the 
conditions of Reference are satisfied.  

Q INSERT SR 3.3.6.1.8-2 

A Note requires STAGGERED TEST BASIS Frequency to be determined based on 2 ( r-\ 
channels. This will ensure that all required channels are tested during two 
Surveillance Frequency intervals. For Functions l.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



Primary Containment Isolation Instrumentation 
B 3.3.6.1

BASES (continued)
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JAFNPP 

IMPROVED STANDARD TECHNICAL 
SPECIFICATIONS (ISTS) CONVERSION 

ITS: 3.3.6.1 

Primary Containment Isolation Instrumentation 

JUSTIFICATION FOR DIFFERENCES (JFDs) 
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 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.  

CLB2 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.i (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 lines 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.  

CLB3 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.  

CLB4 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.  

CLB5 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.  

CLB6 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 FJAFNPP



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

RETENTION OF EXISTING REQUIREMENT (CLB) 

CLB6 (continued) 

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

CLB7 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.  

CLB8 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.  

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

PAl Editorial change made with no change in intent.  

PA2 Changes have been made (additions, deletions, and/or changes to the 
NUREG) to reflect the plant specific nomenclature.  

PA3 The quotations used in the Bases References have been removed. The 
Writer's Guide does not require the use of quotations.  

PA4 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.  

PA5 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.  

PA6 Changes have been made (additions, deletions, and/or changes to the 
NUREG) to reflect the wording in the Specification.

Page 2 of 4JAFNPP Revi sion A



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) 

DB1 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.  

DB2 The description of the setpoint calculation methodology has been revised 
to reflect the plant specific methodology.  

DB3 Changes have been made (additions, deletions, and/or changes to the 
NUREG) to reflect the plant safety analysis description.  

DB4 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.i, 3.j (Area 
Temperatures associated with HPCI Isolation); Function 4.d, RCIC Steam 
Line Penetration (Drywell Entrance) Area Temperature-High; Function 
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.i 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.  

DB5 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.  

DB6 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.
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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 (continued) 

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

DB7 The brackets have been removed and the plant specific value 
incorporated.  

DB8 The plant specific References have been incorporated.  

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) 

TA1 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.  

TA2 The changes presented in Technical Specification Task Force (TSTF) I 
Technical Specification Change Traveler number 332, Revision 1 have been I 
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.  

TA3 The changes presented in Technical Specification Task Force (TSTF) 
Technical Specification Change Traveler number 306, Revision 2 have been T' 
incorporated into the revised Improved Technical Specifications.  

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

None 

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X) 

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

X2 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.
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A

Primary Containment Isolation Instrumentation 
3.3.6.1 

3.3 INSTRUMENTATION 

3.3.6.1 Primary Containment Isolation Instrumentation

LCO 3.3.6.1 

APPLICABILITY:

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

According to Table 3.3.6.1-1.

ACTIONS

------------------------------. ------ NOTES O T ES............ ------------------
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 

A. One or more required A.1 Place channel in 12 hours for 
channels inoperable, trip. 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 

B. One or more Functions B.1 Restore isolation 1 hour 
with isolation capability.  
capability not 
maintained.  

(continued)

Amendment (Rev. F)
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Primary Containment Isolation Instrumentation 
3.3.6.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. 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.  

D. 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 

E. As required by E.1 Be in MODE 2. 8 hours 
Required Action C.1 
and referenced in 
Table 3.3.6.1-1.  

F. 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.  

G. 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)JAFNPP 3.3-48



Primary Containment Isolation Instrumentation 
3.3.6.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

H. 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.  

I. As required by 1.1 Declare associated 1 hour 
Required Action C.1 standby liquid 
and referenced in control subsystem 
Table 3.3.6.1-1. (SLC) inoperable.  

OR 

1.2 Isolate the Reactor 1 hour 
Water Cleanup System.  

J. As required by J.1 Initiate action to Immediately 
Required Action C.1 restore channel to 
and referenced in OPERABLE status.  
Table 3.3.6.1-1.  

OR 

J.2 Initiate action to Immediately 
isolate the Residual 
Heat Removal (RHR) 
Shutdown Cooling 
System.

Amendment (Rev. F)
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Primary Containment Isolation Instrumentation 
3.3.6.1 

SURVEILLANCE REQUIREMENTS 

------------------------------------- NOTES -----------------------------------
1. Refer to Table 3.3.6.1-1 to determine which SRs apply for each Primary 

Containment Isolation 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.i, 7.a, and 7.b.  

S................................. .............................................  

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 ------------------ NOTE -----------------
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)
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Primary Containment Isolation Instrumentation 
3.3.6.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.3.6.1.8 ------------------.NOTE ------------------"n" equals 2 channels for the purpose of 
determining the STAGGERED TEST BASIS 
Frequency.  
S................ .. °.......................  

Verify the ISOLATION INSTRUMENTATION 
RESPONSE TIME is within limits.

FREQUENCY
4

24 months on a 
STAGGERED TEST 
BASIS

L ___________________________________________________________

AmendmentJAFNPP 3.3-51



Primary Containment Isolation Instrumentation 
3.3.6.1 

Table 3.3.6.1-1 (page 1 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 

1. Main Steam Line Isolation 

a. Reactor Vessel Water 1.2.3 2 D SR 3.3.6.1.1 k 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 
SR 3.3.6.1.8 

b. Main Steam Line 1 2 E SR 3.3.6.1.1 k 825 psig 
Pressure- Low SR 3.3.6.1.2 

SR 3.3.6.1.4 
SR 3.3.6.1.5 
SR 3.3.6.1.7 
SR 3.3.6.1.8 

c. Main Steam Line 1.2,3 2 per D SR 3.3.6.1.1 g 125.9 psid 
Flow- High MSL SR 3.3.6.1.2 

SR 3.3.6.1.4 
SR 3.3.6.1.5 
SR 3.3.6.1.7 
SR 3.3.6.1.8 

d. Condenser Vacuum- Low 1. 2 D SR 3.3.6.1.1 2 8 inches 
SR 3.3.6.1.2 Hg vacuum 

2(a), 3(a) SR 3.3.6.1.4 
SR 3.3.6.1.5 
SR 3.3.6.1.7 

e. Main Steam Tunnel Area 1,2,3 8 D SR 3.3.6.1.1 < 1957F 
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 

f. Main Steam Tunnel 1 (e), 2 (e) 2 F SR 3.3.6.1.1 s 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 

(continued) 
(a) With any turbine stop valve not closed.  
(e) With THERMAL POWER : 10X RTP.

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 
Isolation 

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

b. Drywell Pressure-High 

c. Containment 
Radiation - High 

d. Reactor Building (RB) 
Exhaust 
Radiation - High 

e. Reactor Vessel Water 
Level - Low Low Low 
(Level 1) 

f. Main Steam Tunnel 
Radiation - High 

g. Reactor Vessel Water 
Level - Low (Level 3) 

h. Drywell Pressure-High 

i. RB Exhaust 
Radiation - High

1.2,3

1.2.3 

1.2.3 

1.2.3 

1.2.3

l(e), 2 (e) 

1,2,3 

1.2,3 

1.2.3

2

2 

1

1

2

2 

2(b) 

1 (b)

H SR 
SR 
SR 
SR 
SR 

H SR 
SR 
SR 
SR 
SR 

F SR 
SR 
SR 
SR 

F SR 
SR 
SR 

F SR 
SR 
SR 
SR 
SR 

F SR 
SR 
SR 
SR 

F SR 
SR 
SR 
SR 
SR 

F SR 
SR 
SR 
SR 
SR 

F SR 
SR 
SR

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.5 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.3 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.3 
3.3.6.1.6 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.3 
3.3.6.1.7

> 177 inches

s 2.7 psig 

s 450 R/hr 

K 24,800 cpm 

k 18 inches

S3 times 
Normal Full 
Power 
Background 

1 177 inches 

! 2.7 psig 

5 24,800 cpm

(continued)

(b) Only one trip system provided 
(e) With THERMAL POWER 1 10% RTP.

for each associated penetration.

Amendment (Rev. F)
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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 

a. HPCI Steam Line 
Flow - High 

b. HPCI Steam Supply Line 
Pressure - Low 

c. HPCI Turbine 
Exhaust Diaphragm 
Pressure - High 

d. HPCI Steam Line 
Penetration (Drywell 
Entrance) Area 
Temperature - High 

e. HPCI Steam Line Torus 
Room Area 
Temperature - High 

f. RHR Heat Exchanger A 
Area Temperature - High 

g. RHR Heat Exchanger B 
Area Temperature - High 

h. RB Southwest Area of 
Elevation 272' 
Temperature - High 

i. RB Southeast Area of 
Elevation 272' 
Temperature - High

1,2,3

1,2,3

1.2,3 

1.2,3 

1.2,3 

1.2,3 

1.2,3 

1.2,3 

1.2.3

1

2

F SR 
SR 
SR 
SR 
SR 

F SR 
SR 
SR 
SR 
SR

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7

F SR 3.3.6.1.3 
SR 3.3.6.1.7

F SR 
SR 
SR 
SR 
SR 

F SR 
SR 
SR 
SR 
SR 

F SR 
SR 
SR 
SR 
SR 

F SR 
SR 
SR 
SR 
SR 

F SR 
SR 
SR 
SR 
SR 

F SR 
SR 
SR 
SR 
SR

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7

Amendment (Rev. F)

/

0

S168.24 
inches of 
water dP

k 61 psig and 
! 90 psig 

S 9.9 psig

K 160°F

I f,\ 

lit

1607F 

S170°F 

S1707F 

S144°F 

S144°F 

(continued)
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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 
Temperature - High 

4. Reactor Core Isolation 
Cooling (RCIC) System 
Isolation 

a. RCIC Steam Line 
Flow - High 

b. RCIC Steam Supply 
Line Pressure - Low 

c. RCIC Turbine 
Exhaust Diaphragm 
Pressure - High 

d. RCIC Steam Line 
Penetration (Drywell 
Entrance) Area 
Temperature - High 

e. RCIC Steam Line Torus 
Room Area 
Temperature - High 

f. RCIC Equipment Area 
Temperature - High

1.2.3

1,2,3

1,2,3

1.2,3 

1,2,3 

1.2.3 

1,2.3

2

I

2

2 

2

F SR 
SR 
SR 
SR 
SR

F SR 
SR 
SR 
SR 
SR 

F SR 
SR 
SR 
SR 
SR

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7

F SR 3.3.6.1.3 
SR 3.3.6.1.7

F SR 
SR 
SR 
SR 
SR 

F SR 
SR 
SR 
SR 
SR 

F SR 
SR 
SR 
SR 
SR

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7 

3.3.6.1.1 
3.3.6.1.2 
3.3.6.1.4 
3.3.6.1.5 
3.3.6.1.7

: 144*F

S272.26 inches 
of water dP 

k 58 psig and 
! 93 psig

5 psig 

s 1607F 

! 160°F

-< 1447F

(continued)

Amendment (Rev. F)
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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 Cleanup 
(RWCU) System Isolation 

a. RWCU Suction Line 1,2.3 1 F SR 3.3.6.1.3 s 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 f 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 (c) I SR 3.3.6.1.7 NA 

e. Reactor Vessel Water 1.2,3 2 F SR 3.3.6.1.1 k 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 

f. Drywell 1,2.3 2 F SR 3.3.6.1.1 < 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 s 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 z 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)

Amendment (Rev. F)
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(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

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 CDBAs). 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 
the analyses for a DBA.

The isolation instrumentation includes the sensors, logic 
circuits, relays, 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 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 line flow, Wk) HPCI and RCIC steam line pressure, 
(C) 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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Primary Containment Isolation Instrumentation 
B 3.3.6.1 

BASES 

BACKGROUND 1. Main Steam Line Isolation 
(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. 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 line 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 valve 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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Primary Containment Isolation Instrumentation 
B 3.3.6.1 

BASES 

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.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 

(continued)
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B 3.3.6.1 

BASES 

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 
isolated 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 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.  

(continued)
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BASES 

BACKGROUND 5. Reactor Water Cleanup System Isolation 
(continued) 

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)
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BASES 

BACKGROUND 7. Traversing Incore Probe System Isolation 
(continued) 

The Reactor Vessel Water Level- Low, Level 3 Isolation 
Function receives input from two reactor vessel level 
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 The isolation signals generated by the primary containment 
SAFETY ANALYSES, isolation instrumentation are implicitly assumed in the 
LCO, and safety analyses of References 2 and 3 to 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 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 in 
Table 3.3.6.1-1. Each Function must have a required number 
of OPERABLE channel s, 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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BASES

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 limiting values of the process parameters obtained from 
the safety analysis or other appropriate documents. The 
trip setpoints are derived from the analytical limits and 
account for all worst case instrumentation uncertainties as 
appropriate (e.g., drift, process effects, calibration 
uncertainties, and severe environmental errors (for channels 
that must function in harsh environments as defined by 10 
CFR 50.49)). The trip setpoints derived in this manner 
provide adequate protection because all expected 
uncertainties are accounted for. The Allowable Values are 
then derived from the trip setpoints by accounting for 
normal effects that would be seen during periodic 
surveillance or calibration. These effects are 
instrumentation uncertainties observed during normal 
operation (e.g., drift and calibration uncertainties).

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)

Revision 0 (Rev. F)

'aý 

Ni

JAFNPP B 3.3-155



Primary Containment Isolation Instrumentation 
B 3.3.6.1 

BASES 

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

(continued) 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 line break (Ref. 2). The 
isolation of the MSLs on Level 1 supports actions to ensure 
that offsite dose limits 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 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 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 MSIVs and MSL drain valves.  

(continued)
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BASES

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 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, thus reducing 
reactor power to < 25% RTP.) 

The MSL low 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 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 high enough to detect a 
pressure regulator malfunction and prevent excessive RPV 
depressurization. In addition, the setting is low 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 line 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 limits.  

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. 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.  

This Function isolates the MSIVs and MSL drain valves.  

1.d. Condenser Vacuum-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)
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APPLICABLE 1.d. Condenser Vacuum-Low (continued) 
SAFETY ANALYSES, 
LCO, and Condenser vacuum pressure signals are derived from four 
APPLICABILITY 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.  

i.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.  

(continued)
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APPLICABLE i.e. Main Steam Tunnel Area Temperature-High (continued) 
SAFETY ANALYSES, 
LCO, and The Allowable Value is chosen high enough above the 
APPLICABILITY temperature expected during power operations to avoid 

spurious isolation, yet low enough to provide early 
indication of a steam line 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 
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 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.  

(continued)

Revision 0 (Rev. F)JAFNPP B 3.3-160



-j

Primary Containment Isolation Instrumentation 
B 3.3.6.1 

BASES 

APPLICABLE Primary Containment Isolation 
SAFETY ANALYSES, 
LCO, and 2.a., 2.g. Reactor Vessel Water Level -Low (Level 3) 
APPLICABILITY 

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 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. 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.  

(continued)
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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 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. 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 
DrywelIPressure-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.  

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 PS 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 
single instrument failure can preclude the isolation 
function.  

(continued)
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APPLICABLE 2.c. Containment Radiation- High (continued) 
SAFETY ANALYSES, 
LCO, and The Allowable Value is low enough to promptly detect gross 
APPLICABILITY 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 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 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.i, one channel of Reactor Building Exhaust 
Radiation-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.  

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)
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(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 line break (Ref. 3). The isolation of the 
recirculation loop sample valves on Level 1 supports actions 
to ensure that offsite dose limits 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 limits. 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 loop 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.  

(continued)
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APPLICABLE 2.f. Main Steam Tunnel Radiation-High (continued) 
SAFETY ANALYSES, 
LCO, and Main Steam Tunnel Radiation-High signals are generated from 
APPLICABILITY 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 limit 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 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 

(continued)
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APPLICABLE 3.a., 4.a. HPCI and RCIC Steam Line Flow-High (continued) 
SAFETY ANALYSES, 
LCO, and that the fuel peak cladding temperature remains below the 
APPLICABILITY limits 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 
single instrument failure can preclude the isolation 
function.  

The Allowable Values are chosen to be low enough to ensure a 
timely detection of a turbine steam line 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 line. Four 
channels of both HPCI and RCIC Steam Supply Line 

(continued)
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APPLICABLE 3.b., 4.b. HPCI and RCIC Steam Supply Line Pressure-Low 
SAFETY ANALYSES, (continued) 
LCO, and 
APPLICABILITY 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 
listed 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 line. 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 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 
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.  

(continued)
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(continued)

3.d., 3.e., 3.f., 3.g., 3.h., 3.i., 3.j., 4.d., 4.e., 4.f.  
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. All 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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APPLICABLE 5.a., 5.b., and 5.c. RWCU Area Temperatures-High 
SAFETY ANALYSES, (continued) 
LCO, and 
APPLICABILITY function. The Area Temperature- High Allowable Values are 

set high enough to avoid spurious isolation yet low 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 I--• 
System has been initiated to prevent dilution and removal of 
the boron solution by the RWCU System (Ref. 6). The RWCU I&_.  
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 
consistent with the Applicability for the SLC System 
(LCO 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 only 
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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APPLICABLE 5.e. Reactor Vessel Water Level -Low (Level 3) 
SAFETY ANALYSES, (continued) 
LCO, and 
APPLICABILITY 10 CFR 50.46. The Reactor Vessel Water Level -Low Low 

(Level 3) Function associated with RWCU isolation is not 
directly assumed in the UFSAR safety analyses because the 
RWCU System line break is bounded by breaks of larger 
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 

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.  

(continued)
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APPLICABLE 5.f. Drywell Pressure-High 
SAFETY ANALYSES, (continued) 
LCO, and 
APPLICABILITY 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 

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 in which the reactor can be pressurized; 
thus, equipment protection is needed.  

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

This Function isolates both RHR shutdown cooling pump 
suction valves.  

(continued)
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(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 
level 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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APPLICABLE 6.b. Reactor Vessel Water Level-Low (Level 3) 
SAFETY ANALYSES, (continued) 
LCO, and 
APPLICABILITY 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 
level 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 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 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.

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 with Completion Times based on initial entry into the 
(continued) 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.  

A.I1 

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 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.  

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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(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 l.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 trip systems to have one channel, associated 
with each MSL, OPERABLE or in trip. For Function i.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, l.b and l.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 1.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.i, 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.i, 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.d, 
3.a, 3.d, 3.e, 3.f, 3.g, 3.h, 3.i, 4.a, 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 
OPERABLE or in trip, or the manual shear valves to be 
OPERABLE.

(continued)
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ACTIONS The Completion Time is intended to allow the operator time 
(continued) 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 subsecuent 
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 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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ACTIONS 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 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.  
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 while allowing sufficient time for 
plant operations personnel to isolate the affected 
penetration flow path(s).  

G.1 

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 
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 small 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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ACTIONS H.1 and H.2 kZ 
(continued) If the channel is not restored to OPERABLE status or placed 

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.  

1.1 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 
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.  

J.1 and J.2 

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 As noted (Note 1) at the beginning of the SRs, the SRs for 
REQUIREMENTS 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.i, 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.i 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 
since the 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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SURVEILLANCE SR 3.3.6.1.1 (continued) 
REQUIREMENTS 

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

The Frequency is based 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 specific 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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SURVEILLANCE SR 3.3.6.1.3, SR 3.3.6.1.5, and SR 3.3.6.1.6 (continued) 
REQUIREMENTS 

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 l.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 
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SURVEILLANCE SR 3.3.6.1.4 (continued) 
REQU IREMENTS 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 1.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.  

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 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. The 24 month Frequency is consistent with the 
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 1. UFSAR, Section 7.3.  

2. UFSAR, Section 14.5.  

3. UFSAR, Section 14.6.  

4. 10 CFR 50.36(c)(2)(ii).  

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

6. UFSAR, Section 3.9.3.  
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REFERENCES 7. NEDC-31677P-A, Technical Specification Improvement 
(continued) Analysis for BWR Isolation Actuation Instrumentation, 

July 1990.  

8. NEDC-30851P-A, Supplement 2, Technical Specifications 
Improvement Analysis For BWR Isolation Instrumentation 
Common To RPS And ECCS Instrumentation, March 1989.  

9. UFSAR, Table 7.3-12.  

10. NEDO-32291-A, System Analyses For the Elimination of 
Selected Response Time Testing Requirements, 
October 1995.  

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

12. NRC Bulletin 90-01, Supplement 1, Loss of Fill-Oil in 
Transmitters Manufactured by Rosemount, December 1992.  

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