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

RETENTION OF EXISTING REQUIREMENT (CLB) 

CLB1 ECCS Response Time is not required in the CTS. Generic studies have 
shown that instrumentation response time changes (increasing times), 
that could impact safety, do not normally vary such that they would not 
be detected during other required surveillances (e.g., Channel 
Calibrations). Since the addition of these tests would be a major 
burden, with little gain in safety, the SRs associated with these tests 
have not been added for any test associated with instrumentation.  

CLB2 The bracketed Surveillance Frequency of SR 3.3.5.1.2 (CHANNEL FUNCTIONAL 
TEST) has been retained as 92 days consistent with CTS Table 4.2-2 
Note 15.  

CLB3 The bracketed ISTS SR 3.3.5.1.3 (trip unit calibration) has been 
retained since the JAFNPP design includes trip units. The bracketed 92 
day Frequency has been extended to 184 days consistent with CTS Table 
4.2-2 and approved in JAFNPP Technical Specification Amendment No. 89.  
This Surveillance has been renumbered as SR 3.3.5.1.4 and therefore 
subsequent SRs have been reordered and renumbered to reflect this 
change. In addition, the appropriate changes have been made to the 
Surveillance Requirements column of Table 3.3.5.1-1, to reflect this 
change.  

CLB4 The brackets have been removed and the 18 month Frequency of SR 
3.3.5.2.6 (LOGIC SYSTEM FUNCTIONAL TEST) has been increased to 24 
months.  

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

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

PA2 Required Action G.1 Note has been deleted since it does not provide any 
useful guidance.  

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB1 Two additional Functions have been added to Table 3.3.5.1-1 to ensure 
the Core Spray and High Pressure Coolant Injection (HPCI) System minimum 
flow control valves operate as required. These Functions are: 

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

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

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB1 (continued) 

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

DB2 An additional Function has been added to Table 3.3.5.1-1 to ensure the 
Core Spray pump will start within the time constraints required by the 
ECCS analysis and when required to preclude excess loading on the 
emergency buses and emergency diesel generators. This Function was 
added as: 

1.d Core Spray Pump Start-Time Delay Relay 

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

DB3 The brackets have been removed from Table 3.3.5.1-1 Functions ld, 2.f, 
2.g, and 3.f and the Functions retained consistent with M2. (Function 
1.d has been renumbered as l.e) 

DB4 Bracketed Table 3.3.5.1-1 Functions i.e (CS Manual Initiation), 2.h 
(LPCI Manual Initiation), 3.g (HPCI Manual Initiation), 4.b (ADS Trip 
System A Drywell High Pressure), 4.g (ADS Trip System A Low Water Level 
Actuation Timer), 4.h (ADS Trip System A Manual Initiation), 5.b (ADS 
Trip System B Drywell High Pressure), 5.g (ADS Trip System B Low Water 
Level Actuation Timer), and 5.h (ADS Trip System B Manual Initiation) do 
not apply to the JAFNPP design and therefore are not retained in the 
ITS.  

DB5 The brackets have been removed from ISTS SR 3.3.5.1.4 (SR 3.3.5.1.3) and 
from the Surveillance Frequency of SR 3.3.5.1.5, consistent with the 
requirements in CTS Table 4.2-2 and the calibration methodology for the 
associated channels of each Function. The Surveillance Frequency in SR 
3.3.5.1.5 has been extended to 24 months.  

DB6 The brackets have been removed and the proper number of channels 
included for each Function in Table 3.3.5.1-1. The values are 
consistent with the JAFNPP design.
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS: 3.3.5.1 - ECCS INSTRUMENTATION 

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB7 All Functions which include a switch (rather than transmitter and trip 
unit) in the required channel design will be calibrated in accordance 
with the 92 day CHANNEL CALIBRATION SR 3.3.5.1.3. The only other 
Surveillance associated with these Functions will be the LSFT (SR 
3.3.5.1.6). Therefore all other SRs associated with these Functions 
have been deleted.  

DB8 All Functions which include Timers will be calibrated in accordance with 
SR 3.3.5.1.5 (the 24 month CHANNEL CALIBRATION) and SR 3.3.5.1.6 (the 
LSFT). The Calibration Frequency is consistent with the results of the 'J 

setpoint calculation for these channels.  

DB9 Footnote (b) has been revised to be consistent with the JAFNPP design 
and consistent with CTS Table 3.2-2 Item 2 Remarks.  

DB1O The bracketed Applicability in Table 3.3.5.1-1 Footnote (d) has been 
revised consistent with the current design requirements as discussed in 
AIO.  

DB11 The brackets have been removed from the Allowable Values and the proper 
plant specific value has been included in accordance with the setpoint 
calculation methodology.  

DB12 A new Function has been added to Table 3.3.5.1-1 to ensure the Low 
Pressure Coolant Injection subsystems are not diverted unless adequate 
core cooling is assured and containment spray is needed. This Function 
is: 

2.h Containment Pressure-High 

Appropriate Actions and Surveillance Requirements have also been added.  
This addition is consistent with the current licensing requirements and 
is consistent with NEDO-31466 (Technical Specification Screening 
Criteria Application And Risk Assessment), Supplement 1, February 1990.  

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) 

TA1 The changes presented in Technical Specification Task Force (TSTF) 
Technical Specification Change Traveler number 275, Revision 0 have been 
incorporated into the revised Improved Technical Specifications.
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS: 3.3.5.1 - ECCS INSTRUMENTATION 

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

None 

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X)

None
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ECCS Instrumentation 
B 3.3.5.1

B 3.3 INSTRUMENTATION 

B 3.3.5.1 Emergency Core Cooling System (ECCS) Instrumentation 

BASES

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

c Z~ o ~c 4 li operational &= M =4 and Design 
Basis Accidents (DBAs), a wide range of dependent and 

- , independent parameters are monitored.  
• Le •,• •. •,,The ECCS instrumentation actuates core spray (CS), low 

saarces- ~•pressure coolant injection (LPCI), high pressure coolant 
S~injection (HPCI), AutomaticDepressurization System (ADS), 

S• ; er• ,• --- -- • t- diesel gen r o s •.s). The equipment involved wit oe- described in the Basesfo

�1

!AD(

Core Spray System, (C A I~j 

The CSSystem may be initiated by either automatic or manual 
means,,AAutomatic initiation occurs for (condition of 
Reactor Vessel Water Level-Low Low Low Level 1 or Drywell 
"Pressure-n-0§4 Each of these diverse variables is 
monitored by four redundant transmitters, which are, in i~ v,4.IA 

connected to four trip units. The outputs of the ± J 
T- are connected to relays whose contacts _ 

1arranged in a one-out-of-two taken twice logqic 
_S•. • 3ýfor each Function. _ 

•he high drywell Vressure initia ion --snignal is a sealed in, 
signal and must manually reset. T• CS System can be 
reset if reactorwater level has bee restored, even ifith 
thigh dryweU pr ssure condition per sts. The logic n [ 
also be initia ed by use of a manu4 push button (on push 
Ibutton per susystem). Upon recei t of an initiati n,
signal,'the Ck nsare started 2dnJediatelv after Rower 1 

•) . The CS test line isolation valve, which is also a primary 
V•or•i'1A(AAcontainment isolation valve (PCIV), is closed on a CS 

ed1.4,3 initiation signal to allow full system flow assumed in the

(continued)
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INSERT CS-1 

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

INSERT CS-2

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

Insert Page 3.3-101

'ýF)



wAc�z �+ke"�'�
WOIYI

ECCS Instrumentation 
B 3.3.5.1

BASES

Core Sorav System (continued) 

accident analyses and maintain primary con nmt isolated 
in the event CS is not operating. - • are.-' 

The CS pump discharge flow 1monitored bby a 4 2w' , 
.j@fDd1tsr. When the pump is runningrand isc arge flow is 
low enough so that pump overheating may occur, the minimum 
flow return line valve is opened. The valve is 
automatically closed if flow is above the minimum flow 
setpoint to allow the full system flow assumed in the 
accident analysis.

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

• four trip units. The outputs of the trip units are Po 
"connected to relays whose contacts arrange in a 
one-out-of-two taken twice logic 

V4!VeSi, one- ot. 4, I' Low Pressure Coolant Injection System 
S - A ̂

(:

The LPCI is an operating mode of the Residual Heat Removal 
(RHR) System, with two LPCI subsystems. The LPCI subsystems 
may be initiated by automatic or manual meant Automatic 
initiation occurs for conditions of Reactor essel Water 

\rOYt• • J Level-Low Low Low,(Level A; Drywell Pressure-High; or 
4W .01  both. Each of these diverse variables is monitored by four / 

S 5kJ)'•' * redundant transmitters, which, in turn, are connected to -' 

"four trip units. The outputs of the trip units are 
connected to relays whose contactse rranged is M a 

(/ , 'l one-out-of-two taken twice logic lop 
-----for-each ~Func~tioon. *Once an initiation signal is received by s\ 4,,,s 

the LPCI control circuitry, the si nalsseediunl 
manually reset. aAo 0 

Upon receipt of an initiation signal d LPCI C puimp-3tarto 

-CK B1 andQ4 OU are started cj b3 V4tDsconds di-)

tr-suýýt Is discharge &w is monitored by a-{ IROii 
Et3nr. When a pump is running and discharge flow is 

(continued)
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1 INSERT LPCI-1 

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

9 INSERT LPCI-2 

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

low enough so that pump overheating may occur, the 
respective minimum flow return line valve is opened. If 
flow is above the minimum flow setpoint, the valve is 
automatically closed to allow the full system flow assumed 
in the analyses.  

05eos6 The RHR Ij7li suppression pool cooling isolation;valve, 
M suppression pool spray isolation valves, and containment 

spray isolation valves (which are also PCIVs) are also 
closed on a LPCI initiation signal to allow the full system 
flow assumed in the accident analyses and maintain primary 
containment isolated in the event LPCI is not operating.

J�rr�(� LPc�

The LPCI System monitors the pressure in the reactor to 
ensure that, before an injection valve opens, the reactor 
pressure has fallen to a value below the LPCI System's 
maximum design pressure. The variable is monitored by four 
redundant transmitters, which are, in turn, connected to - ' 
four trip units. The outputs of the trip units are • y / 
connected to relays whose contactsi arraned in a.  

- r one-out-of-two taken twice logic._ Additionally, instruments 
are provided to close the recirculation pump discharge 
valves to ensure that LPCI flow does not bypass the core 
when it injects into the recirculation lines. The variable 
is monitored by four redundant transmitters, which are, in 
turn, connected to four trip units. The outputs of the trip 
units are connected to relays whose contacts g[r3HW:Z , 

5( Low reactor water level in the shroud is detected by two 
additional instruments o au om • other modes 
of RHR (e.g., suppression pool coo ing),---. a eO 
v.l i• .& Manual overrides for these isolations are 

/ provided.  

Hiah Pressure Coolant Iniection Svstemf ~ rit1ve(~S.e
The HPCI System may be initiated by either automatic or 
manual means, Automatic initiation occurs for conditions of 
eactor Vessel Water Level--Low Low Level or Drywell 

Pressure-High. Each of these variables is monitored by 
four redundant transmitters, which are, in turn, connected 
to four trip units. The outputs of the trip units are 

iJZIv&t tory ad v/ VDAE n4,I ~(continued)
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O INSERT LPCI-3 

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

< INSERT LPCI-4 

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

6D INSERT LPCI-5 

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

I F INSERT LPCI-6 

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

B 3.3.5.1

BACKGROUND

connected to relays whose contacts art arranged in a 
one-out-of-two taken twice logic foreach Function. c• , 

The HPCI pump discharge flowfý; monitored b a 
.Vnum=ýr•P. When the pump is running and discharge flow is 
low enough so that pump overheating may occur, the minimum 
flow return line valve is opened. The valve is 
automatically closed if flow is above the minimum flow 
setpoint to allow the full system flow assumed in the 
accident analysis.

The HPCI test line isolation valve(hici :i o PIP is 
closed upon receipt of a HPCI initiation signal to allow the 
full system flow assumed in the accident analysis and 
Mainta . imar tainm
not 0pvltnJ 

The HPCI System also monltor the water levels in the 
condensate storage tank (CSi and the suppression pool 
because these are the two sources of water for HPCI 
pert ion. Reactor grade water in the CSTi t e normal 

source.V Upon receipt of a HPCI initiation signal, the CST 
suction valve is automatically signaled to open (it is 
normally in the open position) unless both suppression pool k 
suction valves are open. If the water level in -- L51S --
falls below a preselected level, first the suppression pool 
suction valves automatically open, and then the CST sucto_-4 
valve automatically closes. Two/ evel switches are used to 
d~etect l ow water level in yiig•T • (]1b3 can cause 

the suppression pool suction va ves o open and the CST 
suction valve to close. The suppression pool suction valves 
also automatically open and the CST suction valve closes if 
high water level is detected in the suppression pool. To 

"-prevent losing suction to the pump, the suction valves are 
interlocked so that one suction path must e~open before the 
other automatically closes.  

The HPCI provides makeup water to the reactor until the 
reactor vesse ater eve reaches the Reactor Vessel Water 
Level-High# Level Bk at which time the HPCI turbine) -ý-&~ 
trips, which causes the turbine's stop valve A•IT 

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

(continued)
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ECCS Instrumentation 
B 3.3.5.1

BACKGROUND High Pressure Coolant Injection System (continued) 

System automatically restarts if a Reactor Vessel Water 
Level--Low Lo Level 2 signal is subsequently received.  

Automatic Deoressurization System 

The ADS may be initiated by either automatic or manua-i 
"meaOs. Automatic initiation occurs, en signals s/ ing 
Reactor Vessel Water Level--Low Low Low,&Level If; Jr 3e• 

rsure fiaorm D Bypau L~xw~ater Level ActATIOn J CPAx

T r.r con irmed Reactor Vessel Water Level -Lowo, Level 
an or LPCI Pump Discharge Pressure-High are all present 
and the ADS Initiation Timer has timed out. There are two _ •._ 
transmitters -iefor Reactor Vessel Water Level-Low Low i• 

Low ,Level 1 Mic[ýeTýyi Presse-H~lI, and one transmitter 
To on med ecor Vesse taler-evel-Low4 Level n 

each of the two ADS trip systems. Each of thes.•-jp 
transmitters connects to a trip unit, which then drives a 
relay whose contacts form the initiation logic.  

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

The ADS also monitors the discharge pressures of the four 

LPCI umps and the two CS pumps. Each ADS trip system 
inc u es dischartg essure permissive from 

• (l•£1.e CS and from 2two s in the associated Division 
-. e. Division I LPCIsA and OJnput to ADS trio 

6-5 • ° system A, an Division 2,LPCI_ B and • input to 
cs5u 5 ADS trip system B). The signals are used as a permissive o 

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

(continued)
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ECCS Instrumentation 
(• Vj-) B 3.3.5.1 

BASES 

BACKGROUND Automatic DeDressurization System (continued) 

The ADS logic in each trip system is arranged in two Strings. rEach string has a contact from at) 

0 l nvariab'e Reactor Vessel Water Level-Low Low 
= Level One of the two strings in- each trip system 

must also have a confirmed Reactor Vessel Water Level--Lowv 
(0-1evel.__ All contacts in both logic strings must close, the 

n•nitlation timer must time out, and a CS or LPCI pump 
' M discharge pressure signal must be present to initiate an ADS 

strip system. Either the A or B trip system will cause all the ADS relief valves to open. Once the D52 
•rss•-Hi. anal, Lh•D Lo ae eel Ac 10t--lT "

Timier Aýn)ADS-initiation signal is present, it is 

in ividdually sealed in until manually reset.  

Manual inhibit switches are provided in the control room for 
the ADS; however, their function is not required for ADS 
OPERABILITY (provided ADS is not inhibited when required to 
be OPERABLE). 5OL& 

C d'~t ve\s~rAA 

Diesel Generators 
", PA( 

Theans may be nitlated by either automatic o manual 
Se s. Automatic initiation occurs for conditions of 

Vessel Water Level-Low Low Lowv Level 1 or Drywell 
Presure-High. The. s aea so n ia uon loss -• • • ~~vlvtage s gna s. Te sreo- (Refer to the Bases for LCO 3.3.8.1, "Loss 

of Power (LOP) Instrumentation,' fqr discussion of thes 

[p•-'e• o• \ i als. ach of these diverse viariab es s mon tored by 

w'-w,,'s'od four redundant transmitters, which are, in tur connected •0C•Pto four tripk unit.l T upts oftefu rp units r 

connected to rela s W ose contac s 

one-out-ol-two, taken twice 09 cn (9E~ &ýiQt G.II 
2A B -./\ThýeDGs receive their initiation signals 

fr r stheCS Sys em nitiation logic. ThepDGs can a1so 1 e1 
started -manually rom the control room and locally from theE 
as a e/-. room. Thet.)G initiation si nal is a sea e in 

E I gna an mus manua ly reset. The AG initiation logic 
is reset by resetting the associated ECCS initiation logic. F 
Upon receipt of ioan acc initiation 
signa , ea G is automatically started, is ready to load 
in approximately seconds, and will runlin standby 
conditions (rated voltage and speed, with the DG outpu 

G- ECC _
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ECCS Instrumentation B 3.3.5.1

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

Diesel Generators (continued) 

breaker open). Thle iwionly energize their respective 
____ -0 U tvieCUP• buses if a loss of power 

occurs. (Refer to Bases for LCO 3.3.8.1.) 

The actions of the ECCS are expli.ci.•,/assumed in. the safety\/44 ) 
analyses of References 1, 2, and . The ECCS is initiated/ 
to preserve the integrity of the fuel cladding by limiting 
the post LOCA peak cladding temperature to less than the 
10 CFR 50.46 limits.

ECCS instrumentation satisfies Criterion 3 of 
(rt s at'nsa.r, Certain instrumentation Functions are reta n~e 

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

The OPERABILITY of the ECCS instrumentation is dependent 
upon the OPERABILITY of the individual instrumentation 

-tPY 2  channel Functions specified in Table 3.3.5.1-1. Each 
Function must have a required number of OPERABLE channels, 
with their setpoints within the specified Allowable Values, 

V '. r-7 A-5p where appropriate. The actual setpoint is calibrated 
consistent with applicable setpoint methodol ass ti 

_• s ow LU-c-~-- -i--retaton Functons 0% lso 

K Allowable Values are specified for each ECCS Function 
specified in the table. Nominal trip setpoints are 
specified in the setpoint calculations. The nominal 
setpoints are selected to ensure that the setpoints do not 

exceed the Allowable Value between CHANNEL CALIBRATIONS.  
Operation with a trip setpoint less conservative than the 

nominal trip setpoint, but within its Allowable Value, is 

acceptable. A channel is inoperable if its actual trip 

setpoint is not within its required Allowable Value. Trip 

setpoints are those predetermined values of output at which 

an action should take place. The setpoints are compared to 

the actual process parameter (e.g., reactor vessel water 

level), and when the measured output value of the process 

parameter exceeds the setpoint, the associated device (e.g., 

(continued)
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S®INSERT ASA-1 

Table 3.3.5.1-1 is modified by two footnotes. Footnote (a) is added to 
clarify that the associated functions are required to be OPERABLE in MODES 4 
and 5 only when their supported ECCS are required to be OPERABLE per LCO 
3.5.2, ECCS-Shutdown.
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ECCS Instrumentation 
B 3.3.5.1 

BASES 

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

SAFETY ANALYSES, from the limiting values of the process parameters obtained 
LCO, and /rfrom the safety analysisgT in I I'MIu mew v arui 

Q APPLICABILITY I ram s, corrected for calib ation, 

Do( (continued) rocess, and some the instrument errors. he trip 
Sdetpoints are then deFer0 ned, accounting ed the remaining 

require o orCS D tit no mitigat thioneunce 

Instruent errors (e.g., drift). The trip retpodnts derived 

Rthis manner pivnt de adequate protectifi because t 
instrumentationncertainties, process ef ects, cilgbrataon 

-tolerances, Insrment drift, and severe ,nvLrCnmanterrors 

h 0 at mst Vjh evil2 

(for channels nhat must function in harsh envti enS s as 

-fu. - Low reatefoned by 10 psFR 50.49) are accounted fol nt 

hIn gneral, the individual Functions are requteed to beul 

"OPERABLE in the MODES or other specified conditions that may 

p• 3uv re pornDG) inittion to mitigate the consequences 
V of a desse g bis transient or accident. Toensure reloanble "-C S n ) G fun c 'tiun , a co mb inat ion o f Fun ct ions is requ ire d 

to prsvide primary and secondary initiation signalst 

N The specific Applicnble Safety Analyses, LCO, and 
Applicability discussions are listed below on a Function by 

iFunction basis.  

Core Spray and Low Plesburure Coolant InTection Systc 

I.&. 2.a. fReactor Vessel Water Level-Low Low Lownofeve t 

Low reactor pressure vessel (RPV) water leves indicates thet fu 

. . C kjfel the clpabdlity to cool the fuel awy be threatened. Shouod 

t 2 4 , T h o r s u e E C n s o c i at e d O s a re i n i t i a t e d at 

a tL e v e l I t o e ns u re t h a t c o re s o a n l o i g f u n c t i o n s a r 

avai a prvent-or minimeT-me, ue am )The Reactortne 

Functions assumed to be OPFRARtE nd cpbe of initiating\ 

,= the ECCS during the transients analye nRfrns 
)• 

SIn addition, the Reactor Vessel Water Level--Low Lowl •

•~vel I Function is directly as~sumed in the analysis of 

__ r•". rcku•t-i•ton line break (Itef,ý.• . The core cooling 

function of the ECCS, along withth e .ram action of the 

Ak Reactor Protection System (RPS), ensuf~sthat the fuel peak 

cladding temperature remains below k'the ATmi ts of 

10 CFR 50.46.  

T 0(contt nued)
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(2• ý INSERT ASA-2 

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).
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ECCS instrumentation B 3.3.5.1

BASES 

APPLICABLE 
SAFETY ANALYSES, 
LCD, and 
APPLICABILITY

I i.. ReactO~rV~sel Water Level-L~ow Low Lo Level 10

C c n .t n u e d )T 
s i n l a r 

Reactor Vessel Water Level--Low Low Li.MoLevel lsignal s are 
initiated from four level transmitters that sense the 

difference between the pressure due to a constant colu.mn of 

water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel * 

The Reactor Vessel Water Level-Low Low LowpPLevei I 

Allowable Value is chosen to allow time for the low pressure 
core floodi s stems to activate and provide adequate 

cooling. ist ,,,ch6.s ).a~ Za.. 4Z 

ý'Mo ~ Reactor Vessel Water Level -Low Low Lovo Di 
"OLevel ion are only required to be OPERABLE when the 

ECCSg s are requrd to be OPERABLE to Or that no 

... , iie i strument failure can preclude ECCS .•ui • _--

finftiation._ Refer to LCD 3.5.-1and LCO 3.5. . iECCS-
Shutdown,* or Applicability Bases for the low pressure ECCS 

subsystems; LCO 3.8.1, AC Sources-Operating"; and 
LCD 3.8.2, A Sources--Shutdown," for Applicability Bases 

1_h 2.b. Drvwell Pressure--Hioh i , -

High pressure in the drywell could indicate a break in the 

reactor coolant pretsure boundary (RCPB). The low pressure 

ECCS and associatedEOGs are initiated upon receipt of the L-•-•" 

Drywell Pressure-High Function in order to minimize the 
possiblilt)' oR Tuel amage.i The Dryw•ll Pressure-High 

Function, along with the Reactor Water Level -Low Low Low~j 

Level Functon, is directly assumed in the a lsis of the 
,,ý;-`rec lation line break (Ref.)RT. he core cooling 

function of the ECCS, along ith. the scram action of the 

RPS, ensures that the fuel peak cladding temperature remains Day 

below the limits of 10 C 50.46. , 

High drywell pressure signals are initiated from four 

pressure transmitters that sense drywell pressure. The 

Allowable Value was selected to beas low as possible and be 

indicative of a LOCA inside imary cotainment.  

The Drywell Pressure-High unction is required to be 

OPERABLE when the ECCS or &0 required to be OPERABLE in 

conjunction with times when the primary containment is

B 3.3-109 Rev 1, 04/071/95
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INSERT Function l.a, 2.a-1

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

INSERT Function la, 2.a-2

Per Footnote (a) to Table 3.3.5.1-1, this ECCS Function is only required to 
be OPERABLE in MODES 4 and 5 whenever the associated ECCS is required to be 
OPERABLE per LCO 3.5.2.
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ECCS Instrumentation B 3.3.5.1

BASES

APPLICABLE 
SAFETY ANALYS 
LCO, and 
APPLICABILIT'

L.b. 2.b. Drywell Pressure-High (continued) 

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

LPCI Drywell Pressure-High Function are required to be 
OPERABLE in HODES 1, 2, and 3 to ensure that no sin_ 1, 

instrument failure can preclude ECCS andidtG l tation. In 
NODES 4 and 5, the Drywell Pressure-High Function is not 

required, since there is insufficient energy in the reactor 
to pressurize the primary containment to Drywell 
Pressure-High setpoint. Refer to LCO 3.5.1 for 
Applicability Bases for the low pressure ECCS subsystems and 

to LCO 3.8.1 for Applicability Bases for the4 

I.e. 2.c- Reactor se•UM Pressure--Low (In tectton 

Low reactorIPE , pressure signals are used as 

permissives or the low pressure ECCS subsystems. This 

ensures that, prior to opening the injection valves of the.  

low pressure ECCS subsystems, the reactor pressure has 

fallen to a value below these subsystems' maximum design. & 

pressure. The Reactor 9 Pressure-Low is one of) 

the Functions assumed to be OPERABLE and capable of 

permitting initiation o he ECCS during the transients )_w) 

analyzed in Referenck 3. In addition, the Reactor F

Pressure-Low Function is dire stsued in the 

analysis of the recirculation line breaK (Re The core 

cooling function of the ECCS, along with thesca action of 
the RPS, ensures that the fuel peak cladding temperature 
remains below the limits of 10 CFR 50.46..  

TLheReac o Pressure-Low signals are initiated 

from four pressure transmitters that sense the reactor dome 
pressure.

The Allowable Value is low enough to prevent overpressuring 
the equipment in the low pressure ECCS, but high enough to 

ensure that the ECCS injection prevents the fuel peak 
cladding temperature from exceeding the limits of 
10 CFR 50.46.  

Four channels of Reactor o•e Pressure-Low Function 

are only required to be ORABE when the ECCS is required 

to be OPERABLE to ensure that no single instrument failure 

can preclude ECCS initiation. Refer to LCO 3.5.1 and 

(continued) 
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A INSERT Function 1.c, 2.c 

Per Footnote (a) to Table 3.3.5.1-1, this ECCS Function is only required to 
be OPERABLE in MODES 4 and 5 whenever the associated ECCS is required to be 
OPERABLE per LCO 3.5.2.
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ECCS Instrumentation B 3.3.5.1

BASES

APPLICABLE 
SAFETY ANALYSES, 

ýW LCO, and 
APPLICABILITY

Pumi Discharge Flow--Low (Byoass) • C4 ',,o -, / 
Pre Yv* ) The minimum flow instruments are provided to protect the 

associated low pressure ECCS pump from overheating when the 

pump is opera ing.iý ý 

~flyZ~b. Ielina u flow line valve is o~pened when low 

flow is sense nd th ve s au 
,thtis aduate the u The LPCI and 

,•-) CS P,, Discha e Fl - ow Functions are assumed to be 

• •ct O•PERABLE and capable of closing the minimum flow valves 

I. ensure that the low pressure ECCS flows assumed during the 

Stransients and accidents analyzed in References 1 2,and 

are met. The core cooling function of the ECCS, along with 

the scram action of the RPS, ensures that the fuel peak 

1 - P AS S cladding temperature remains below the limits of 
10 CFR 50.46. rZ' e 

114 One per (SCS OP u 
soiated subsystems' flow rates. x elogic is arranged 
uc a sact causes its/associated minimum 

flow valye o en ! he logic will close the minimum flow , 

*A va ve once e closure setpointfls exceeded. ie LP•T..I'• t 
&C.• Iminimum flow valves are time delayed such that the valves Ps,,e 

4AS • will not open for 10 seconds after the switches detect low

flow. The time delay is provided to limit reactor vessel 

inventory loss during the startup of the RIR shutdown 
0-6) 

cooling mode. The Pump Discharge Flow-Low Allowable Values 

are high enough to ensure that the pump flow rate is 

~ sufficient to protect the pump, yet low enough to ensure 
that the closure of the minimum flow valve is-initiate 

I /Each channel of Pump Discharge Flow-Low Function (two CS 

channels and four LPCI channels 61 only required to be 

OPERABLE when the associated ECCS is required to be OPERABLE 

to ensure that no single instrument failure can preclude the _4 

ECCS function.•_Refer to LCO 3.5.1 and LCO 3.5.2 for 0 

Applicability Base:sorlthe low pressure ECCS subsystems. A7 

a&~c~ Corr Spr.L' Norp btsck.V ýTUNLL 

• • t (continued)0 
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E INSERT Functions 1.d, 2.f 

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

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

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

Each CS and LPCI Pump Start-Time Delay Relay Function is required to be 
OPERABLE only when the associated CS and LPCI subsystem is required to be 
OPERABLE. Per Footnote (a) to Table 3.3.5.1-1, this ECCS Function is only _

required to be OPERABLE in MODES 4 and 5 whenever the associated ECCS is 
required to be OPERABLE per LCO 3.5.2. Refer to LCO 3.5.1 and LCO 3.5.2 for 
Applicability Bases for the CS and LPCI subsystems.  

INSERT 1.f 

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

Per Footnote (a) to Table 3.3.5.1-1, this ECCS Function is only required to 
be OPERABLE in MODES 4 and 5 whenever the associated ECCS is required to be 
OPERABLE per LCO 3.5.2.
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ECCS Instrumentation 
B 3.3.5.1

BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

(continued)

BASES

i.e. 2.h. Manual Dn*t ation 

The Manual Initi ion push button channels intr uce signals 
into the appro late ECCS logic to provide ma al initiation 
capability a are redundant to the automati protective 
instrument ion. There is one push button or each of the 
CS and L subsystems (i.e., two for CS nd two for LPCI).  

The ual Initiation Function is not ssumed in any 
acci ent or transient analyses in t FSAR. However, the 
Fu tion is retained for overall r undancy and diversity of 

e low pressure ECCS function aa required by the NRC in the/ 
lant licensing bass./ 

here is no Allowable Value r this Function since t 
channels are mechanically tuated based solely on 
position of the push butt s. Each channel of th anual 
Initiation Function (one hannel per subsystem) I only 
required to be OPERABLE hen the associated E is required 
to be OPERABLE. Refer to LCO 3.5.1 and LC0 .5.2 for 
Applicability Bases f r the low pressure E S subsystems.  

2.d. Reactor Etea&0_Dn D Pressure-Low (Recirculation PM 
Discharge Valve Permissive) 
Low reactor pressure signals are used as 

permissives for recirculation discharge valve closure. This 
ensures that the LPCI subsystems inject into the proper RPV J-• 

location assumed in the safety analysis. The ReactorJgUAW" 
lJR Pressure-Low is one of the Functions assumed to be 
OPERABLE and capable of closing the valve during the 

-transients analyzed in References IZ,ý 3. The core coolingY 
function of the ECCS, along with the scram action of the 
RPS, ensures that the fuel peak cladding temperature remains 
below the limits of 10 CFR 50.46. The Reactor'iWm 
Pressure-Low Function is directly assumed in the analysis 
of the recirculation line break (Ref.  

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

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

(continued)
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ECCS Instrumentation 
B 3.3.5.1

BASES

APPLICABLE 
SAFETY ANALYSES 
LCO, and 
APPLICABILITY

2.d. Reactor 6I I t Pressure-Low (Recirculation 
S, Discharae Valve Permissivel (continued) 

Four channels of the Reactor Pressure--Low 

Function are only required to be OPERABLE in MODES 1, 2, 
and 3 with the associated recirculation pump discharge valve 
open. With the valve(s) closed, the function 

Sinstrumentation has been performed; thus, the Function is 
not required. In MODES 4 and 5, the loop injection location 
is not critical since LPCI injection through the 
recirculation loop in either directton will still ensure 
that LPCI flow reaches the core (i.e., there is no 
significant reactor steam dome back pressure).  
2.e. Reactor Vessel ShroudLee Lve0£ P 

ýi Th- eee vel• Function is provided as a ermissive to allow ) the RHR System to be manually aligned from the LPCI mode to 
the suppression pool cooling/spray or drywell spray modes.  

__Thehkpermissive ensures that water in the vessel is 
approximately two thirds core height before the manual 
transfer is allowed. This ensures that LPCI is available to 
prevent or minimize fuel damage. This function may be 
overridden during accident conditions as allowed by plant y@A} 
procedures. Reactor Vessel Shroud LeveletLevel 0)Function 
is lmplicitlv ssumed in the analysis of the recirculation 
line break (Re . M since the analysis assumes that no LPCI>'VZ 
flow iversion occurs when reactor water level is below 
Level 1 2. amý 

Reactor Vessel Shroud Level&Level 0 signals are initiated•_.) 
from two level transmitters that sense the difference 
between the pressure due to a constant column of water 
(reference leg) and the pressure due to the actual water 
level (variable leg) in the vessel. The Reactor Vessel 
hrud Leve fLevel 0Allowable Value is chosen to allow the 

low pressure core flooding systems to activate and provide 
1 adequate cooling before allowing a manual transfter..o 

Two channels of the Reactor Vessel Shroud Level4evel O I 
Function are only required to be OPERABLE in MODES 1, 2, 
and 3. In MODES 4 and 5, the specified initiation time of 
the LPCI subsystems is not assumed, and other administrative 
controls are adequate to control the valves tl r this 
Function nNý (since the systems that the valves are 

(continued)
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/1Y INSERT Function 2.e

The Allowable 
352.56 inches 
144 inch fuel

Value is the water level above a zero reference level which is 
above the lowest point inside the RPV and is also at the top of a 
column (Ref. 6).
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ECCS Instrumentati on 
B 3.3.5.1 

BASES 

APPLICABLE 2.e. Reactor Vessel Shroud Level kLevel O, (continued) 
SAFETY ANALYSES, 
LCO, and opened for are not required to be OPERABLE in MODES 4 and 5 
APPLICABILITY and are normally not used).  

2.f. ~ ~ ... L rsueCoat etz Pum Sart-Tim Dlay 

The purpose of this time de is to stagger the start of 
the LPCI pumps that are in/ach of Divisions I and 2, thus 

limiting the starting tr sients on the 4.16 kV emergency 
buses. This Function J only necessary when power is being 
supplied from the st dby power sources (DG). However, 
since the time del does not degrade ECCS operation, it 
remains in the p start logic at all times. The LPCI Pu 
Start-Time Del y Relays are assumed to be OPERABLE in t 
accident and ansient analyses requiring ECCS iniitiati 
That is, th analyses assume that the pumps will init te 
when requl ed and excess loading will not cause faj re of 
the powe sources.  

There re four LPCI Pump Start-Time Delay Re ys, one in 
achif the RHR pump start logic circuits., hiue each time 
el relay is dedicated to a single pump tart logic, 

Ile failure of a LPCI Pump Start-Ti Delay Relay could 
;ult in the failure of the two low essure ECCS pumps, 
ered for the same ESF bus, to pe orm their intended 

unction within the assumed ECCS RESPONSE TIME (e.g., as in 
the case where both ECCS pumps o one ESF bus start 
simultaneously due to an inope ble time delay relay). This 
still leaves four of the six w pressure ECCS pumps 
OPERABLE; thus, the single ilure criterion is met (i.e., 
loss of one instrument do not preclude ECCS initiation).  
The Allowable Value for e LPCI Pump Start-Time Delay 
Relays is chosen to be ong enough so that most of the 
starting transient of he first pump is complete before 
starting the second ump on the same 4.16 kV emergenc us 
and short enough s that ECCS operation is not degr ed.  

Each LPCI Pump S art-Time Delay Relay Function required 
to be OPERABLE nly when the associated LPCI s system is 
required to OPERABLE. Refer to LCO 3.5.1 nd LCO 3.5.2 
or Applicabi ity Bases for the LPCI subsy ems.  

EL D'"o Z(continued)
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INSERT Function 2.h 

2.h. Containment Pressure-High 

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

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

Four channels of the Containment Pressure-High Function are only required to 
be OPERABLE in MODES 1, 2, and 3. In MODES 4 and 5, containment spray is not 
assumed to be initiated, and other administrative controls are adequate to 
control the valves that this Function isolates (since the systems that the 
valves are opened for are not required to be OPERABLE in MODES 4 and 5, and are 
normally not used).
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ECCS Instrumentation 
B 3.3.5.1

BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
ADDI TrADTI TTV

(continue

3.a. Reactor Vessel Water -Level -Low LowfLev J1

ed) Low RPV water level indicates that the capability to cool 
the fuel may be threatened. Should RPV water level decrease 
too far, fuel damage could result. Therefore, the HPCI 
System is initiated at Level 2 to maintain level above the 

P to of the active fuel.* The Reactor Vessel Water Level--Low 
SLoftLevel 2 is one of the Functions assumed to be OPERABLE 

O-and capable of initiatig HPCI during the transients 

,{ analyzed in Referenc eý 3. Additionally, the Reactor ~~'j 
ifVessel Water Level-Low Low, ,,evel 2-*Function associated 

with HPCI s assumed 'iin eaays~is o 
line brea! .Re ). The core cooling 

function of the ECCS, ralong witi the scram action of the 
eABL• RPS, ensures that the fuel peak cladding temperature remains 

water (reference leg) and the pressure due to the actual 
water le (ial leg) in the vessel.5 c 
The Reactor Vessel Water Level--Low Lowv*Level 2)2gAllowable )49 

Value i s high enough such that for complete loss of 
feedwater flow, the Reactor Core Isolation Cooling (RCIC) 
System flow with HPCI assumed to fail will be sufficient to 

avoid initiation of low pressure ECCS at Reactor Vessel 7 Water Level--Low Low Lowe Level vesl C 

TFour channels of Reactor Vessel Water Level-Low Low•) P 1; 

SLevel.Function are required to be OPERABLE only when HPCI J 
ls required to be OPERABLE to ensure that no single 

)instrment failure can preclude HPC initiation. Refer to 
SCO 3.5.1 for HPCI Applicability Bases.  

3.b. Drvwell Pressii re--aeh

High pressure in the drywell could indicate a break in the 
RCPB. The HPCI System is initiated upon receipt of the 
Drywell Pressure-High Function in order to minimize the 
possibility of fuel Oamage. The Drywell Pressure-High 
Function, along with the Reactor Water Level--Low Lowe 

6Level to is dljEcj assumed in the analysis oft 

v • (continue'
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q LNSERT Function 3.a (1) 

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

SINSERT Function 3.a (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. 6) 

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

IF( INSERT Function 3.b 

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

APPLIC SAFETY 
LCO, 
APPLIC

ECCS Instrumentation 
B 3.3.5.1 

:ABLE 3.b. Drywe!! Pressure-.-oý (otned).0Y 
YANALYSES, • \ "•-' 

and 5m:sd zi5M1 = line bread)(Re .:4). The core cooling 
:ABILIT---, /function of the ECCS, along with the scram action of the 

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

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

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

3.c. Reactor Vessel Water Level-HiahlLevel 

High RPV water level indicates that sufficient cooling water 
Inventory exists in the reactor vessel such that there is no 
danger to the fuel. Therefore, the Level 8 signal is used 
to trip the HPCI turbine to prevent overflow into the main 
steam lines (KSLs). The Reactor Vessel Water Level-High t/ 

01jLevel BrFunction is not assumed in the accident and A-I 

.,/• transient analyses. It was retained since it is a 
U) potentially significant contributor to risk.P 

Reactor Vessel Water Level-HightCLevel 8 signals for HPCI 
are initiated from two level transmitters from the narrow 
range water level measurement instrumentation. Both Le 8Ao / 
signals are required in order to ] eý H 

(,t;ýdnfr7 e. This ensures that no single instrument failure can 
preclude HPCI initiation. The Reactor Vessel Water 
Level--Hig Level 8 Allowable Value is chosen to prevent 

Q t flow from t e HPCI ystem from overflowing into the MSLs. C 

Tw canes of Re tor Vessel Water Level -Hig Lve 
Function are required to be OPERABLE only when HPCI is 
required to be OPERABLE. Refer to LCO 3.5.1 and ICO 3.5.2 
for HPCI Applicability Bases.

(continued)
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INSERT Function 3.c

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

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

(continued) 

(ý I-3i 1

3.d. Condensate Storage Tank Level-Low

Low level in the CSIndicates the unavailability of an 
adequate supply of makeup Vter from this normal source.  

Normally the suction valve between HPCI and the.CSt 

open and, upon receiving a HPCI initiation signal, water for 

HPCI injection would be taken from the CSU However, if the 

ati levelin tn•a CStjfalls below a preselected level, 

qýWM the suppression pool suction valves automatically b 
the CST suction valve utomatically closeo.  

TiTI rag!that an adequate supply of makeup water is 

available to the HPCI pump. To prevent losing suction to 

the pump, the suction valves are interlocked so that the -d.t 

suppression pool suction valves must be open before the CST 

suction valve automatically closes. The Function is 

implicitly assumed in the accident and transient analyses 

(which take credit for HPCI) since the analyses assume that 

the HPCI suction source is the su ression pool.  

Condensate Storage Tank -Low signals are Initiated 

Fo level switches. The logic is arranged such that 

K-eiter, cause the suppression pool suction , 

valves to open and the CST suction valve to close. The CL3 

Condensate Storage Tank Level-Low Function Allowable Value 
is high enough to ensure~dequatelu p suction head while 

water is being taken from the CS 0 A a 

Ut channels of the Condensate Storage ank Level--Low 

Function are required to be OPERABLE only when HPCI is 

required to be OPERABLE to ensure that no single instrument 

failure can preclude HPCI swap to suppression pool source.  

Refer to LCO 3.5.1 for HPCI Applicability Bases.  

3.e. SuDoression Pool Water Level-Hiah

Excessively high suppression pool water could result in the 

loads on the suppression pool exceeding design values should 

there be a blowdown of the reactor vessel pressure through 

the safety/relief valves. Therefore, signals indicating 

high suppression pool water level are used to transfer the 

suction source of HPCI from the CST to the suppression pool 

to eliminate the possibility of HPCI continuing to provide 

additional water from a source outside containment. To 

prevent losing suction to the pump, the suction valves are 

interlocked so that the suppression pool suction valves must 

be open before the CST suction valve automatically closes.  

ý5 (continued)
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B 3.3.5.1

BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

3.e. Suppression Pool Water Level--High (continued) 

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

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

Skpoint at which suppression pool design loads would be ( v-p exceeded.

" S,' - ,"I? Two channels of Suppression Pool Water Level--High Function 
(Vr 4 s) / are required to be OPERABLE only when HPCI is required to be 

OPERABLE to ensure that no single instrument failure can Ps 
preclude HPCI swap to suppression pool source. Refer to 

d3 .f . Hi h =Pressure Coolant Injection Pump Discharge P(4 M~ 

The minimum flow instruments are provided to protect the e 
HPCI pump from overheating when the pump is operating J | S(•ii..  

SPIT tiff--, h ssocaled&nigeturrvaTE- nvi ot__ ui The 
V ,o minimum flow line valve is opened when low flow is sense ,. PO 

e eand the valve is automatically closed when the flow rate is 
adequate to protect the -u---p.-U The High Pressure Coolant_-. L 

D 5 I *ction Pum Discharge Flow-Low Function U assumed to 
OPERABL an Capale of closing the minimum flow va ve to 

Snsure a the ECU wow assumed during the transients an 
accidents analyzed in References 1; 2, and • are met. The, 
core cooling function of the ECCS, along with the scram 

t ow j ox,•ý -j_ action of the RPS, ensures that the fuel peak cladding 
temperature remains below the limits of 10 CFR 50.46.  

SOne flowT •± Mftttav is used to detect the HPCI System's 
?- ayJ • • • ow ra The logic is arranged such that the t-Et•€•r .  

S', ;- causes the minimum flow valve to open. The logic will close 
,- k -/the minimum flow valve once the closure setpoint is 

exceeded. S ,+CL

(continuea)
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BASES

APPLICABLE 
SAFETY ANALYSES,
LC 
AP

(continued)

0, and 
'PLICABILITY The High Pressure Coolant Injection Pump Discharge Flow-Low 

Allowable Value is high enough to ensure that pump flow rate 

is sufficient to protect the pump, yet low enough to ensure 

that the closure of the minimum flow valve is initiated to 

allow full flow into the core. > 

One channel is required to be OPERABLE when the HPCI is 

required to be OPERABLE. Refer to LCO 3.5.1 for HPCI 

CApplicability Bases.  
• •o• 3''q anua-.. n -a ion ---- •" /

The 'Ma'nual Iitiationpu bu~tton channel introduces s' nals\ 

-into the HPCI logic to rovide manual initiation cap ility 
an s eunatto e automatic protective/ 

instrumentation. ere is one push button for the HPCI 
System. /. .  

The Manual I iation Function is not assume in any 

accident or ransient analyses in the FSAR However, the 

Function retained for overall redunda y and diversity of 

the HPCI unction as required by the NR in the plant 

licens* g basis.  

Ther is no Allowable Value for thi Function since the 

ch nel is mechanically actuated sed solely on the 

p ition of the push button. On channel of the Ma al 

itiation Function is required o be OPERABLE on when the 

HPCI System is required to be RABLE. Refer LCO 3.5.1 

for HPCI Applicability Bases 

Automatic Depressurization System 
•a erevel-- ow Low Loww evel1 

4.a. 5.a. Reactor Vessel Water Leve-Lo o o~ee 

Low RPV water level indicates that the capability to cool 

the fuel may be threatened. Should RPV water level decrease 

too far, fuel damage could result. Therefore, ADS receives 

one of the signals necessary for initiation from this 

.{k Function. The Reactor Vessel Water Level-Low Low Lowe 

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

capabl of initiating the ADS during the accident analyzed 

(continued)
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INSERT 3.ci

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

Insert Page B 3.3-119
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BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

4.a. 5.a. Reactor Vessel Water Level-Low Low Low~ievel
(continued) 

in ReferencerIW. The core cooling function of the ECCS, r _./ 
along with the scram action of the RPS, ensures that the 
fuel peak cladding temperature remains below the limits of
10 CFR 50.46.  

Reactor Vessel Water Level-Low Low Low1ý,LLevelli 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 channe o 
Reactor Vessel Water Level-Low Low Lowe Level I Tunc ion 
are required to be OPERABLE only when ADS is required to be 
OPERABLE to ensure that no single instrument failure can 
preclude ADS initiation. Two channels input to ADS trip 
system A, while the other two channels input to ADS trip 
system B. Refer to LCO 3.5.1 for ADS Applicability Bases.  

The Reactor Vessel Water Level-Low Low Low,?evel 1? 
Allowable Value is chosen to allow time for the low pressure 
core flooding systems to initiate and provide adequate 

a,. cooling.  
Ib .. DvelPesr Ha

High pressure in the. ywell could indicate a break in the 
RCPB. Therefore,.M receives one of the signals necessar 
for initiation rom this Function in order to minimizete 
possibility g'fuel damage. The Drywell Pressure--H is 
assumed to0 OPERABLE and capable of initiating ADS 
during t i accidents analyzed in Reference 2. e core 
coolin function of the ECCS, along with the cram action of 
the 5, ensures that the fuel peak claddi temperature 
re ins below the limits of 10 CFR 50.46 

rywell Pressure-High signals are i tiated from four 
pressure transmitters that sense ell pressure. The 
Allowable Value was selected to as low as possible and be 
indicative of a LOCA inside pr ary containment.  

Four channels of Drywell Pr ssure-High Function are y 
required to be OPERABLE w n ADS is required to be. ERABLE 
to ensure that no single nstrument failure can Ieclude ADS 
initiation. Two channe s input to ADS trip sy em A, while 

(continued)
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INSERT Function 4.a, 5.a

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

BASES 

APPLICABLE 4.b.h .pntinued) 
SAFETY ANALYSES, _n n" 
LCO, and the other channels input DS trip system B efer to 
APPLICABILITY LCO 3.5, _for ADS Applicabil ty Bases. _ 

---- 4----. Automatic eDressurization System Initiation 
___ Timer 

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

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

Two channels of the Automatic Depressurization System 
Initiation Timer Function are only required to be OPERABLE 
when the ADS is required to be OPERABLE to ensure that no 
single instrument failure can preclude ADS initiation. (One 
channel inputs to ADS trip system A, while the other channel 
inputs to ADS trip system B. Refer to LCD 3.5.1 for ADS 
Applicability Bases.  
S4• J• Rector Vessel Water Level--Low&. evel q o 

The Reactor Vessel Water Level-LowvILevel 'Function is 
used by the ADS only as a confirmatory low water level 
signal. ADS receives one of the signals necessary for 
initiation from Reactor Vessel Water Level-Low Low Low# 
LLevel signals. In order to prevent spurious initiation of 

r4 9(continued)
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ECCS Instrumentation 
B 3.3.5.1 

SAFETY ANALYSES, (continu-6d)
LCO, andII APPLICABILITY the ADS due to spurious Level 1 signals, a Level 3 signal 

must also be received before ADS initiation commences.  

Reactor Vessel Water Level--Lowblevel 93signals are 
initiated from two level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. Jhe Allowable Value for Reactor Vessel Water Level--Low#XLeveT is 
selecteda1M the RPS Level 3 scram Allowable Value for0-1; ' 
convenience. Refer to LCO 3.3.1.1, 'Reactor Protection 
System (RPS) Instrumentation,' for the Bases discussion of 
this Function.q

Two channels of Reactor Vessel Water Level -Low rLevel 3( 
S(c ~ Function are only required to be OPERABLE when the ADS is 

required to be OPERABLE to ensure that no single instrument 
failure can preclude ADS initiation. One channel inputs to 
ADS trip system A, while the other channel inputs to ADS 
trip system B. Refer to LCO 3.5.1 for ADS Applicability 
/to PDDcr P Bases.rsu-i 

In~ection Pump Disetharoe Pressure--Hich

The Pump Discharge Pressure-High signals from the CS and 
LPCI pumps are used as permissives for ADS initiation, 
indicating that there is a source of low pressure cooling 
water available once the ADS has depressurized the vessel.  
Pump Discharge Pressure-High is one of the Functions EDO 

assumed to be OPERABLE and capable of permitting ADS 
initiation during the events analyzed in Reference 4 with an 
assumed HPCI failure. For these events the ADS 
depressurizes the reactor vessel so that the low pressure 
ECCS can perform the core cooling functionp. This core N(
cooling function of the ECCS, along with the scram action of 
the RPS, ensures that the fuel peak cladding temperature 
remains below the limits of 10 CFR 50.46.

p sd isc re e signals are initiated from twelve resre two on the discharge side of each of 
the six low pressure ECCS pumps. In order to generate an 
ADS permissive in one trip system, it is necessary that only 

(continued)
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/
INSERT Function 4.c. 5.c

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

BASES K 1 

APPLICABLE 4) 41?! 5Yt 5.~. Core Sprav and Low Pressure Coolant 
SAFETY ANALYSES, Injection Pum Discharge Pressure-High (continued) 
LCO, and 
APPLICABILITY one pump (both channels for the pump) indicate the high 

discharge pressure condition. The Pump Discharge 
Pressure-High Allowable Value is less than the pump 
discharge pressure when the pump is operating in a full flow 

;J•0wever •mode and high enough to avoid any condition that results in 
S , a discharge pressure permissive when the CS and LPCI pumps 

r'Z are aligned for injection and the pumps are not running.  
So • •orQI The actual operating point of this function is not assumed b in any transient or accident analysis.• 

Twelve channels of Core Spray and Low Pressure Coolant 

Injection Pump Discharge Pressure-High Function are only 
•frd~ff,•- •required to be OPERABLE when the ADS is required to be 
• •p G•tLAJ, L OPERABLE to ensure that no single instrument failure can 

t \DV) "S - preclude ADS initiation. Two CS channels associated with CS 
pump A and four LPCI channels associated with LPCI pumps A 

sVkr4s - OriAl andl p are required for trip system A. Two CS channels 
associated with CS pump B and four LPCI channels associated 

:' with LPCI pumps B and are required for trip system B.  
Refer to ICO 3.5.1 for'ADS Applicability Bases.  

break outsi~t containment), a high dr 1(l pressure signal 
Si~~may neverle present. Therefore, the/Automatic -Depressization System Low Water vel Actuation Timer is 

• v•/ jused t ebypass the Drywell Press e•-High Function after a 
•ert n time period has elapsed/ Operation of the Automatic~ elessurization System Low W er Level Actuation Timer 
One -ction is not assumed in ay accident analysiis. The 
nstrumentation is retaine in the TS because ADS is p o ithe primary success path e dr mitigation of a DBA. m 

Thereare four Automatinmept) esuriation Systemghow Water 
/Level Actuation Timer •lays, two in each of tl etwo ADS mtrip systems. The AlTrowable Value for the Aomatic 

- Depressurization System Low Wat•er Lvel Actuation Timer is chosen to ensure th t there is.still timeinfter 

(continued)
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B 3.3.5.1

BASES

APPLIC 
SAFETY 
LCO, a 
APPLIC

ABLE 4.a. -5.a. Automatic Deoresdurization System Low Water Level 
ANALYSES, Actuation Timer (continued) 

nd N) 
ABILITY depressurization for tPe low pressure ECCS subsystems to 

provide adequate corecooling.  

Four channels of he Automatic Depressurization System Low 
cpf |ý Water Level Ac aation Timer Function are only required to be 

OPERABLE whe cthe ADS is required to be OPERABLE to ensure 
that no sin le instrument failure can preclude ADS Z 
initiation. RefWr to LCO 3.5.1 for ADS Applicability ses.

!7..Sh.Manual Inititio 

The/anual Initiation push button channels i roduce signals inj~o heADSloic to provide manual init A(ion capability 
-yd are redundant to the automatic prot ~tive 
Anstrumentation. There are two push dttons for each ADS 
trip system for a total of four.  

IThe Manual Initiation Function ntassumed in any \accident or transient analyses the FSAR. However, the 
Function is retained for ove 11 redundancy and diversity of \the ADS functions as requl by the NRC in the plant 
licensing basis.  

There is no Allowable lue for this Function since the 
channels are mechanic ly actuated based solely on tt) 
position of the push utos. Four channels of the/anual 
Initiation Function/(two channels per trip system are only 

Srequired to be OP BLE when the ADS is required/to b 
\OERABLE. Refer, o LCO 3.5.1 for ADS ApplicabV4ity Bases.

/
ACTIONS

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

(continued)
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ECCS Instrumentation 
B 3.3.5.1 

BASES 

ACTIONS not within limits will not result in separate entry into the 

(continued) Condition. Section 1.3 also specifies that Required Actions 

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

All 

Required Action A.1 directs entry into the appropriate 
Condition referenced in Table 3.3.5.1-1. The applicable 
Condition referenced in the table is Function dependent.  
Each time a channel is discovered inoperable, Condition A is 

entered for that channel and provides for transfer to the 

appropriate subsequent Condition.  

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

Required Actions B.1 and B.2 are intended to ensure that 

appropriate actions are taken if multiple, inoperable, 
untripped channels within the same Function result in 
redundant automatic initiation capability being lost for the 

feature(s). Required Action B.1 features would be those 

that are initiated by Functions l.a, 1.b, 2.a, and 2.b 

(e.g., low pressure ECCS). The Required Action B.2 system 

would be HPCI. For Required Action B.1, redundant automatic 

initiation capability is lost if (a) twoFunction a or r.  

---- inne-• sare inopera le and untrippedl a jpo traa - \ d 4{b) two unction 2.a channels are inoperable a ,dnr p A-VIs sit~ -- nrpe toFuncto 1.  
un. ( id) QA__ c)o twbn 

C oo ft -ME Is _I _r_ ,. For low pressure ECCS, since each 

inoperable channel would have Required Action 5.1 applied 

separately (refer to ACTIONS Note), each inoperable channel 

would only require the affected ortion of the associated • 

system of low pressure ECCS and DGs to be declared 
inoperable. However, since channels in both associated low 

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

inoperable and untripped, and the Completion Times started 

concurrently for the channels in both subsystems, this 

results in the affected portions in the associated low 

(continued)
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ECCS Instrumentation B 3.3.5.1

Si tS

ACTIONS

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

this Function provides backup to administrative controls 
ensuring that operators do not divert LPCI flow from 

nnjec ing into the core when neede . Thus, a total loss of 
Function 2.e capability for 24 hours is allowed, since the 
LPLPCI subsystems remain capable of performing their intended 

F __• •t'f function.  

hThe Completion Time is intended to allow the operator time 
\e,. ,to evaluate and repair any discovered inoperabilities. This 

Completion Time also allows for an exception to the normal 
*time zero" for beginning the allowed outage time "clock.* 
For Required Action B.1, the Completion Time only begins 
upon discovery that a redundant feature in the same system 
(e.g., both CS subsystems) cannot be automatically initiated 
due to inoperable, untripped channels within the same 

(continued)
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B.1. B.2. and B.3 (continue• •F

pressure ECCS and D sP bing concurrently declared 
inoperable. or 

For Required Action r.2, edundant automaticlinitiationn 
capability is lost if tw Function 3.a or two Function 3.b 
channels are inoperaole and untrippedR].nesm• tp 
4550a3. In this situation (loss of redundant automatic 
initiation capability), the 24 hour allowance of Required 
Action B.3 is not appropriate and the/feat es) assoclrade• 

S•h. I .. e ýul. Uittr •&e •mb ne•Ifomuis-t b declared 

inoperable within I hour. As noted (Note I to Required 
Action B.1), Required Action B.1 is only applicable in 
MODES 1, 2, and 3. In MODES 4 and 5, the specific 
initiation time of the low pressure ECCS is not assumed and 
the probability of a LOCA is lower. Thus, a total loss of 
initiation capability for 24 hours (as allowed by Required 
Action B.3) is allowed during MODES 4 and 5. There is no 
similar Note provided for Required Action B.2 since HPCI 
instrumentation is not required in MODES 4 and 5; thus, a 
Note is not necessary.
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ECCS Instrumentation 
B 3.3.5.1

BASES

B.1. B.2. and B.3 (continued) 

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

Because of the diversity of sensors available to provide 
initiation signals and the redundancy of the ECCS design, an 
allowable out of service time of 24 hours has been shown to 
be acceptable (Ref.j$) to permit restoration of any 
inoperable channel to OPERABLE status. If the inoperable 
channel cannot be restored to OPERABLE status within the 
allowable out of service time, the channel must be placed in 
the tripped condition per Required Action B.3. Placing the 
inoperable channel in trip would conservatively compensate 
for the inoperability, restore capability to accommodate a 
single failure, and allow operation to continue.  
Alternately, if it is not desired to place the channel in 
trip (e.g., as in the case where placing the inoperable 

QLWo channel in trip would result in an initiation), Condition H 
must be entered and its Required Action taken.

C.1 and C.2

Required Action C.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable channels within 
the same Function result in redundant automatic initiation 
capability being-lost for the feature(s). Required 
Action C.1 features would be those that are initiated by 
Functions 1.c,N2.c, 2.d, and 2.f (i.e., low pressure ECCS).  
Redundant automatic initiation capabtl.tv is lost if either 

Function 1.c channe are inoperable d e 
•[MU1m,.b) two Function 2.c channels are inoperale 45
tne ame rivs~st~, ') LWutUn~Lll . lGIUI 

-inoperaib tdlimiE~~yt3 or * 
Function 2.f channels are inoperable. r.n this situation r 
(loss of redundant automatic initiation capability), the 
24 hour allowance of Required Action C.2 is not appropriate 
and the feature(s) associated with the noperable channels 
must be declared inoperable within 1 our. Since each 

(continued)
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ECCS Instrumentati on B 3.3.5.1

BASES

ACTIONS C.1_ad_ C.Z (continued) 

inoperable channel would have Required Action C.1 applied 
separately (refer to ACTIONS Note), each inoperable channel 

would only require the affected portion of the associated 
system to be declared inoperable. However, since channels 

for both low pressure ECCS subsystems are inoperable (e.g., 

both CS subsystems), and the Completion Times started 
concurrently for the channels in both subsystems, this 

results in the affected portions in both subsystems bein.. tCA 

concurrently declared inoperable. For Functions l.,c2?.d, 

and 2.f, the affected portions are the associated low 

pressure ECCS pumps. As noted (Note 1), Required Action C.1 
is only applicable in MODES 1, 2, and 3. In MODES 4 and 5,

the specific Initiation time OT thne ENS a, "W ,, u , , 
the probability of a LOCA is lower. Thus, a total loss of 

LD /automatic initiation capability for 24 hours (as allowed by 
Required Action C.2) is allowed during MODES 4 and 5.  

\ Note 2 states that Required Action C.1 is only applicable 

(L..'T~or Functions1.~c, 2.c, 2.d and 2.f.  
unc ons .e A.h, and 3.g ( bich also 

require entry nto this Condltion/if a channel inthese 
Functions is noperable), since hey are the Manu I 

Initiation F nctions and are no assumed in any 'ccident or 

transient a alysis. Thus, a tdtal loss of manu*'1 initiation 
capability for 24 hours (as allowed by Required Actio 
is allowed Required Action G.1 is.•:_onot applicable to 

unc on .c (which also requires entry into this Condition 

if a channel in this Function is inoperable), since the loss 

of one channel results in a loss of the Function 
(two-out-of-two logic). This loss was considered during the 

Saewý mnof Referenceý and considered acceptable for the 

24 hours allowed by Required Action C.2.  

The Completion Time is intended to allow the operator time 

to evaluate and repair any discovered inoperabilities. This 

Completion Time also allows for an exception to the normal 

"atime zero* for beginning the allowed outage time "clock." 

For Required Action C.1, the Completion Time only begins 

upon discovery that the same feature in both subsystems 
(e.g., both CS subsystems) cannot be automatically initiated 

due to inoperable channels within the same Function as 

described in the paragraph above. The I hour Completion 
Time from discovery of loss of initiation capability is 

(continued)
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ACTIONS C.1 and C.2 (continued) 

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

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

be acceptable (Kef•.1 ) to permit restoration of any 
inoperable channel to OPERABLE status. If the inoperable 
channel cannot be restored to OPERABLE status within the 
allowable out of service time, Condition H must be entered 
and its Required Action taken. The Required Actions do not 
allow placing the channel in trip since this action would 
either cause the initiation or it would not necessarily 
result in a safe state for the channel in all events.  

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

Required Action D.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same Function result in a complete loss 

rof automatic component initiation capability for the HPCI 
System. Automatic component initiation capability is lost 

W if two unc ion . .c anne or two Function 3.e channels 
Care inoperable and untripped. In this situation (loss of 

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

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

(continued)
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ACTIONS 0.1. 0.2.1. and D.2.2 (continued) 

Because of the diversity of sensors available to provide 
initiation signals and the redundancy of the ECCS design, an 
a l aboferice time of 24 hours has been shown to 
bo acceptable (Ref to permit restoration of any 

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

A* re. Core \ and its Required Action taken.,( 

-~E.1 and .2.  

Required Action E.1 is intended to ensure that appropriate P 
actions are taken if multiple, inoperable channels within 
the Cor S ray and Low Pressure Coolant Injection Pump 

, Discharge F ow- ow BypassJFunctions result in redundan -/ 
automatic initiation capability being lost for the 
feature(s). For Required Action E.1, the eatures would be 

(a)those that are initiated by Functions I1 and 2.g (e.g., low 
•pressure ECCS). Redundant automatic initiation capabilit 

s lost if (a) two function1.6)channels are inoperable @ 
) rm Function 2.g channels assi-ýýd wth'--p 

6 n)-• LKI subsystem,•A-afd one or more Fnction 2.q nnlr 

issociated-with/umps in LPCI subs em B are inoperable_(N• 
Since each inoperable chann wou d have required Action E.1 
applied separately (refer to ACTIONS Note), each inoperable 
channel would only require the affected low pressure ECCS 
pump to be declared inoperable. However, since channels for 
more than one low pressure ECCS pump are inoperable, and the 
Completion Times started concurrently for the channels of 
the low pressure ECCS pumps, this results in the affected 

r (J w o- oC , . - 0 d(continued) 
1ýkk~c'hOa 1Y 'ON ssc&-4wt 

SA . 40"tk C S f - OAt Y 0P'ŽC^ t .g (continued)

Rev 1, 04/07/95BWR/4 STS B 3.3-130



ECCS Instrumentation 
B 3.3.5.1 

BASES 

ACTIONS j.ianE (continued) 

low pressure ECCS pumps being concurrently declared 
inoperable.  

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

not appropriate and the subsystem associated with each 
inoperable channel must be declared inoperable within 
1 hour. As noted (Note 1 to Required Action E.1), Required 
Action E.1 is only applicable in MODES 1, 2, and 3. In 
MODES 4 and 5, the specific initiation time of the ECCS is 

not assumed and the probability of a LOCA is lower. Thus, a 

total loss of initiation capability for 7 days (as allowed 

by Required Action E.2) is allowed during MODES 4 and 5. A 

Note is also provided (Note 2 to Required Action E.1) to 

delineate that Required Action E.1 is only applicable to low 

pressure ECCS Functions. Required Action E.1 is not 
-cable to HPCI Function.3.fsf since t e oss o one 

channel results in a loss of the Function (one-out-of-one 
-logic ).Tis loss was considered during the development of 

-RRdeen~c and considered acceptable for the 7 days allowed 
by Requir Action E.2.  

The Completion Time is intended to allow the operator time 

to evaluate and repair any discovered inoperabilities. This 

Completion Time also allows for an exception to the normal 

"time zero' for beginning the allowed outage time "clock." 

For Required Action E.1, the Completion Time only begins 

upon discovery that a redundant feature in the same system 

(e.g., both CS subsystems) cannot be automatically initiated 

due to inoperable channels within the same Function as 

described in the paragraph above. The 1 hour Completion 

Time from discovery of loss of initiation capability is 

acceptable because it minimizes risk while allowing time for 

restoration of channels.  

If the instrumentation that controls the pump minimum flow 

valve is inoperable, such that the valve will not 

automatically open, extended pump operation with no 

injection path available could lead to pump overheating and 

failure. If there were a failure of the instrumentation, 

such that the valve would not automatically close, a portion 

of the pump flow could be diverted from the reactor vessel 

injection path, causing insufficient core cooling. These 

(continued)
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ACTIONS Ej•d .E.LZ (continued) 

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

F.1 and F.2 

Required Action F.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within similar ADS trip system A and B Functions 
result in redundant automatic initiation capability being 
lost for the ADS. Redundant automatic initiation capability 
is lost if either (a) one Function 4.a channel andlone 9,_ 
Function 5.a channel are inoperable and untriped( pe 
)Function ------ fie--Ud- -fu-n-ction 5. channe -are -j 
(no b-_f and untripped, or (c) -iidze-Fi-iti'4W.fh-hnne1 
and one Fu-nction S.V16ianel-are' inoperable and unr Ipped•7....  

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

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

(continued)
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ACTIONS F.ind.2 (continued) 

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

Because of the diversil)tyof sensors available to provide 
initiation signalsJand the redundancy of the ECCS design, an 
allowable out ofervice time of 8 days has been shown to be 
acceptable (Ref.. to permit restoration of any inoperable 4PL 

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

G.1 and G.2 

Required Action G.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable channels within 
similar ADS trip system Functions result in automatic 
initiation capability being lost for the ADS. Automatic 
initiation ca is 1 st if either (a) one Functiw 49) 
Schannel and one Function -'channel are ioperable, (b) a-6 
combination of Functio! d/5c:nchannels are 
inoperable such tha channels associated with five or more 
low pressure ECCS ,umps are inoperabl-1.V..lý.. V 

(continued)
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ACTIONS G.1LandG.2 (continued)d) 
-Io 

Func'In' 4.g channels - one or more Functio 5.g channel (ar~lopnoperable•-'---

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

t•lates that Kequirjz Action G.1 is only ap ~licable for 
IFunctions,4.ic, 4. v 4.f, 4.g. 5.c, S.e,. f, and 5.g.  
Required Action .1 is not applicable~t Functions 4.h/ 
and 5.h (which Ilso require entry in• this Condition 4fa 

channel in t se Functions is inop,0able), since th are 
the Manual nitiation Functions d are not assu in any 
accident• transient analysis./Thus, a total loss of/ 
manual ' ittation capability f6r.96.hours or! days (as 
allowe/ by Required Action W•) is allowed:} 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
"time zero* for beginning the allowed outage time "clock." 
For Required Action G.1, the Completion Time only begins 
upon discovery that the ADS cannot be automatically 
initiated due to inoperable channels within similar ADS trip 
system Functions as described in the paragraph above. The 
1 hour Completion Time from discovery of loss of initiation 
capability is acceptable because it minimizes risk while 
allowing time for restoration or tripping of channels.  

Because of the diversity of sensors available to provide 
• initiation signals and the redundancy of the ECCS design, an 
allowable out of service time of 8 days has been shown to be 
S acceptae e�e .e4% to permit restoration of any inoperable 
channel to OPERABLE status if both HPCI and RCIC are 
OPERABLE (Required Action G.2). If either HPCI or RCIC is 
inoperable, the time shortens to 96 hours. If the status of 
HPCI or RCIC changes such that the Completion Time changes 
from 8 days to 96 hours, the 96 hours begins upon discovery 
of HPCI or RCIC inoperability. However, the total time for 
an inoperable channel cannot exceed 8 days. If the status 
of HPCI or RCIC changes such that the Completion Time 
changes from 96 hours to 8 days, the "time zero" for 
beginning the 8 day *clock" begins upon discovery of the 

(continued)
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G.1 andlG-2 (continued) 

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

H.1 

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

/

SURVEILLANCE 
REQUIREMENTS

Reviewer' 'Note: Certa Frequencies are ba;sed on approved 
topica reports. In der for a licenseetb use these 

req ncies, the li see must justify t"• Frequencies r7 
req ired by the st f SER for the topical report.  

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

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours as follows: (a) for Functions 3.c, 3.f, and 3.g; 
and (b) for Functions other than 3.c, 3.f, and 3.g provided 
the associated Function or redundant Function maintains ECCS 
initiation capability. Upon completion of the Surveillance, 
or expiration of the 6 hour allowance, the channel must be 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions taen. This Note is based on 
the reliability analysis (Ref. assumption of the average 
time required to perform channe surveillance. That 
analysis demonstrated that the 6 our testing allowance does 
not significantly reduce the obability that the ECCS will 
initiate when necessary.  

(continued)
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SURVEILLANCE 
REQUIREMENTS 

(continued) 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 
smething even more serious. A CHANNEL CHECK guarantees 
that undetected outright channel failure is limited to 
12 hours; thus, it is key to verifying the instrumentation 
continues to operate properly between each CHANNEL 
CALIBRATION.

* reement criteria are determined by the plant staff, based 
n a combination of the channel instrument uncertainties, 

including indication and readability. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limit.

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

A CHANNEL FUNCTIONAL TEST is performed on each require 
channel to ensure that the fflgM. channel wili perform t 
intended function.  

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

BWR/4 STS

SThe Frequency of 92 da s is based on the reliability 
analyses of Reference .  

( i 

(continued)

B 3.3-136

e10
-l (4 
CA 
14

Rev 1, 04/07/95

REVISION F



INSERT SR 3.3.5.1.2 

A successful test of the required contacts(s) of a channel relay may be 
performed by the verification of the change of state of a single contact of 
the relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a 
relay. This is acceptable because all of the other required contacts of the 
relay are verified by other Technical Specifications and non-Technical 
Specifications tests at least once per refueling interval with applicable 
extensions.
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SURVEILLANCE SR 3.3.5.1Xq 
REQUIREMENTS 

(continued) Calibration of trip units provides a check of the actual 
trip setpoints. The channel must be declared inoperable if 
the trip setting is discovered to be less conservative than 
the Allowable Value specified in Table 3.3.5.1-1. If thee 
trip setting is discovered to be less conservative than 

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

S- methodology. / 

The Frequency of days is based on the reliabil"t 

S~ Tr 

SR 3..~.I~Ufl SR 3.3.5.1.5 Y ~~ 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary
range and accu 
adjusted to ac 
calibrations c

racy. CHANNEL CALIBRATION leaves tne cnannel 
count for instrument drifts between successive 
onsistent with the plant specific setpoint

methodology. r4; 

The Frequency of SR 3.3.5.1. is based upon the assumption 
of a 92 day calibration interval in the determination of the 

-magnitude of equipment drift in the setpoint analysis.  

The Frequency of SR 3.3.5.1.5 is based upon the assumption 
of-a-nIN month calibration interval in the determination of 
the magnitude of equipment drift in the setpoint analysis.

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required initiation logic for a specific 
channel. The system functional testing performed in 
LCO 3.5.1, LCO 3.5.2, LCO 3.8.1, and LCO 3.8.2 overlaps this 
Surveillance to complete testing of the assumed safety 
function.  

(continued)
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SURVEILLANCE SR 3.3.5.1.6 (continued) REQUIREMENTS REURE T The C month Frequency is based on the need to perform this 
Surveillance under the conditions that apply during a plant 
outage and the potential for an unplanned transient if the 

(Surveillance were performed with the reactor at power.  
Operating experience has shown that these components usually 
pass the Surveillance when performed at the 0 month • 
Frequency.  

This SR ensures that ~he individual channel reponse times 
are less than or e qal to the maximum values Xssumed in the 
accident analysi . Response time testin -~ceptance 

criteria are i luded in Reference 4.  

ECCS RESPON TIME tests are conducted on an 18 month 
STAGGERED ST BASIS. The 18 month equency is cons / tent 
with the ypical industry refuelingcycle and is ba d upon 
plant erating experience, which hows that rand m failures 
of i trumentatlon components ca sing serious r ponse time 
deg ~datton, but not channel f /lure, are infrequent 
•ccurrences. -"

REFERENCES 1. ̀FSAR, Section'•,_•7, 

2. (.3FSAR, Section

~c

NEDC-313]P, & EHttcWNuclear Power Plant, 
SAFOCA7,-Louss-of-!Coolant Accident Analysis,' 

NEDC-30936-P-A, VBWR Owners' Group Technical (wi4 

Specification Improvement A or ECCS Actuatioi 
Instrumentatioq, Part 2,4'December 988.- . .

\~ rAAer-( e
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5. 10 CFR 50.36 (c)(20(ii) 

6. Drawing 11825-5.01-15D, Rev. D, Reactor Assembly Nuclear Boiler, (GE 
Drawing 919D690BD)
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Emergency Core Cooling System (ECCS) 
Instrumentation 

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



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

RETENTION OF EXISTING REQUIREMENT (CLB) 

CLB1 The Bases description associated with the Core Spray and Low Pressure 
Injection Pump Discharge Pressure High Functions (for ADS) have been 
modified consistent with the current requirements in CTS Table 3.2-2 as 

- indicated in the "Minimum No. of Operable Instrument Channels Per Trip 
System" column for Item Number 3 and 4.  

CLB2 ECCS Response Time is not required in the CTS. Generic studies have 
shown that instrumentation response time changes (increasing times), 
that could impact safety, do not normally vary such that they would not 
be detected during other required surveillances (e.g., Channel 
Calibrations). Since the addition of these tests would be a major 
burden, with little gain in safety, the SRs associated with these tests 
have not been added for any test associated with instrumentation. The 
Bases has been revised as required to reflect this difference.  

CLB3 The bracketed ISTS SR 3.3.5.1.3 (trip unit calibration) has been 
retained since the JAFNPP design includes trip units. The bracketed 92 
day Frequency has been extended to 184 days consistent with CTS Table 
4.2-2 (Note 15) and approved in JAFNPP Technical Specification Amendment 
No. 89. This Surveillance has been renumbered as SR 3.3.5.1.4 and 
therefore subsequent SRs have been reordered and renumbered to reflect 
this change. The appropriate changes have been made to the Bases 
Surveillance Requirements discussion to reflect this change.  

CLB4 The Bases for ITS 3.3.5.1 Function 3.d has been modified to reflect 
existing details in CTS Table 3.2-2 for Item 16. The water contained in 
each CST at the Condensate Storage Tank Level - Low Allowable Value will 
still include 15,600 gallons of water in each tank.  

CLB4 The 18 month Frequency of SR 3.3.5.2.6 (LOGIC SYSTEM FUNCTIONAL TEST) 
has been increased to 24 months.  

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

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

PA2 Editorial change made with no change in intent, or to be consistent with 
other places in the Bases.  

PA3 The wording that the "ECCS subsystem must also respond within its 
assumed response time" has been deleted since the statement is not 
appropriate to the ECCS Instrumentation Bases.
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS BASES: 3.3.5.1 - ECCS INSTRUMENTATION 

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

PA4 The "Reviewer's Note" has been deleted.  

PA5 ITS 3.3.5.1 Required Action G.1 Note has been deleted since it does not 
provide any useful guidance. The associated words in the Bases have 
been deleted, as applicable.  

PA6 The quotations used in the Bases References have been removed. The 
Writer's Guide does not require the use of quotations.  

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB1 Changes have been made (additions, deletions, and/or changes to the 
NUREG) to reflect the plant specific design. References have been 
included, as applicable.  

DB2 JAFNPP ADS logic does not contain Drywell Pressure-High (ISTS 3.3.5.1 
Functions 4.b and 5.b) and ADS Low Water Level Actuation Timer inputs 
(ISTS 3.3.5.1 Functions 4.g and 5.g). Changes have been made to delete 
these instruments from the Specification. Therefore, the Bases has been 
revised to delete the descriptions of theses Functions and renumber 
other functions as required.  

DB3 The description of the setpoint calculation methodology has been revised 
to reflect the plant specific methodology.  

DB4 The proper plant specific references have been provided.  

DB5 Bracketed Table 3.3.5.1-1 Functions i.e (CS Manual Initiation), 2.h 
(LPCI Manual Initiation), 3.g (HPCI Manual Initiation), 4.h (ADS Trip 
System A Manual Initiation), and 5.h (ADS Trip System B Manual 
Initiation) do not apply to the JAFNPP design and therefore are not 
retained in the ITS. The Bases description has been modified as 
required to reflect this change.  

DB6 An additional Function has been added to Table 3.3.5.1-1 to ensure the 
Core Spray pump will start within the time constraints required by the 
ECCS analysis and when required to minimize excess loading on the 
emergency buses and emergency diesel generators. This Function was 
added as: 

1.d Core Spray Pump Start-Time Delay Relay 

The Bases has been revised to reflect this change. Subsequent Functions 
have been renumbered as required to reflect this change.
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS BASES: 3.3.5.1 - ECCS INSTRUMENTATION 

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB7 The JAFNPP design includes two condensate storage tanks (CSTs) which 
provide a source of water to the High Pressure Coolant Injections 
System. The Bases has been revised to reflect this difference in 
design.  

DB8 Two additional Functions have been added to Table 3.3.5.1-1 to ensure 
the Core Spray and High Pressure Coolant Injection (HPCI) System minimum 
flow control valves operate as required. These Functions are: 

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

Pressure- High 

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

DB9 The 18 month calibration SR Frequency has been extended from 18 months 
to 24 months consistent with the setpoint calculation methodology and 
consistent with CTS Table 4.2-2.  

DB1O A new Function has been added to Table 3.3.5.1-1 to ensure the Low 
Pressure Coolant Injection subsystems are not diverted unless 
containment spray is needed. This Function is: 

2.h Containment Pressure-High 

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

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) 

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.

Page 3 of 4JAFNPP Revi si on F



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

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

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

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

None 

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE MX)

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 applicable.

Page 4 of 4
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ECCS Instrumentation 
3.3.5.1 

3.3 INSTRUMENTATION 

3.3.5.1 Emergency Core Cooling System (ECCS) Instrumentation

LCO 3.3.5.1 

APPLICABILITY:

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

According to Table 3.3.5.1-1.

-. -. . . ----. -. ----. . . . ------. . . . -NOTE- N O T E ------------------------------------
Separate Condition entry is allowed for each channel.  S......... ....... ..................................... .........................  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more channels A.1 Enter the Condition Immediately 
inoperable, referenced in 

Table 3.3.5.1-1 for 
the channel.  

B. As required by B.1 ........ NOTES ........  
Required Action A.1 1. Only applicable 
and referenced in in MODES 1, 2, 
Table 3.3.5.1-1. and 3.  

2. Only applicable 
for Functions 
l.a, 1.b, 2.a, 
and 2.b.  

Declare supported 1 hour from 
feature(s) inoperable discovery of 
when its redundant loss of 
feature ECCS initiation 
initiation capability capability for 
is inoperable, feature(s) in 

both divisions 

AND 
(continued)

Amendment
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ECCS Instrumentation 
3.3.5.1

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. (continued) B.2 -------- NOTE --------
Only applicable for 
Functions 3.a 
and 3.b.  

Declare High Pressure 1 hour from 
Coolant Injection discovery of 
(HPCI) System loss of HPCI 
inoperable, initiation 

capability 

AND 

B.3 Place channel in 24 hours 
trip.  

C. As required by C.1 -------- NOTES -------
Required Action A.1 1. Only applicable 
and referenced in in MODES 1, 2, 
Table 3.3.5.1-1. and 3.  

2. Only applicable 
for Functions 
1.c, 1.d, 2.c, 
2.d, and 2.f.  

Declare supported 1 hour from 
feature(s) inoperable discovery of 
when its redundant loss of 
feature ECCS initiation 
initiation capability capability for 
is inoperable, feature(s) in 

both divisions 

AND 

C.2 Restore Channel to 24 hours 
OPERABLE status.  

(continued)
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ECCS Instrumentation 
3.3.5.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. As required by D.1 -------- NOTE --------
Required Action A.1 Only applicable if 
and referenced in HPCI pump suction is 
Table 3.3.5.1-1. not aligned to the 

suppression pool.  

Declare HPCI System 1 hour from 
inoperable. discovery of 

loss of HPCI 
initiation 
capability 

AND 

D.2.1 Place channel in 24 hours 
trip.  

OR 

D.2.2 Align the HPCI pump 24 hours 
suction to the 
suppression pool.  

E. As required by E.1 -------- NOTES -------
Required Action A.1 1. Only applicable in 
and referenced in MODES 1, 2, and 3.  
Table 3.3.5.1-1.  

2. Only applicable 
for Functions 1.e, 
1.f, and 2.g.  

Declare supported 1 hour from 
feature(s) inoperable discovery of 
when its redundant loss of 
feature ECCS initiation 
initiation capability capability for 
is inoperable, subsystems in 

both divisions 

AND 

(continued)
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ECCS Instrumentation 
3.3.5.1

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

E. (continued) E.2 Restore channel to 7 days 
OPERABLE status.  

F. As required by F.1 Declare Automatic 1 hour from 
Required Action A.1 Depressurization discovery of 
and referenced in System (ADS) valves loss of ADS 
Table 3.3.5.1-1. inoperable, initiation 

capability in 
both trip 
systems 

AND 

F.2 Place channel in 96 hours from 
trip. discovery of 

inoperable 
channel 
concurrent with 
HPCI or reactor 
core isolation 
cooling (RCIC) 
inoperable 

AND 

8 days 

G. As required by G.1 Declare ADS valves 1 hour from 
Required Action A.1 inoperable, discovery of 
and referenced in loss of ADS 
Table 3.3.5.1-1. initiation 

capability in 
both trip 
systems 

AND 

(continued)
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ECCS Instrumentation 
3.3.5.1

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

G. (continued) G.2 Restore channel to 96 hours from 
OPERABLE status. discovery of 

inoperable 
channel 
concurrent with 
HPCI or RClC 
inoperable 

AND 

8 days 

H. Required Action and H.1 Declare associated Immediately 
associated Completion supported feature(s) 
Time of Condition B, inoperable.  
C, D, E, F, or G not 
met.

AmendmentJAFNPP 3.3-36



ECCS Instrumentation 
3.3.5.1 

SURVEILLANCE REQUIREMENTS 

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

Function.  

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

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

--------------........... M ... .-M ....... M ------------------------- .------

SURVEILLANCE FREQUENCY 

SR 3.3.5.1.1 Perform CHANNEL CHECK. 12 hours 

SR 3.3.5.1.2 Perform CHANNEL FUNCTIONAL TEST. 92 days 

SR 3.3.5.1.3 Perform CHANNEL CALIBRATION. 92 days 

SR 3.3.5.1.4 Calibrate the trip units. 184 days 

SR 3.3.5.1.5 Perform CHANNEL CALIBRATION. 24 months 

SR 3.3.5.1.6 Perform LOGIC SYSTEM FUNCTIONAL TEST. 24 months

Amendment3.3-37JAFNPP
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ECCS Instrumentation 
3.3.5.1

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

APPLICABLE CONDITIONS 
MODES REQUIRED REFERENCED 

OR OTHER CHANNELS FROM 
SPECIFIED PER REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS FUNCTION ACTION A.1 REQUIREMENTS VALUE

1. Core Spray System 

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

b. Drywell 
Pressure - High 

c. Reactor Pressure- Low 
(Injection Permissive) 

d. Core Spray Pump 
Start-Time Delay 
Relay 

e. Core Spray Pump 
Discharge Flow - Low 
(Bypass) 

f. Core Spray Pump 
Discharge 
Pressure - High 
(Bypass) 

2. Low Pressure Coolant 
Injection (LPCI) System 

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

1,2,3, 

4(a), 5 (a) 

1.2,3 

1.2.3 

4 (a). 5 (a) 

1,2,3.  

4(a), 5(a) 

1,2,3.  

4(a), 5(a) 

1.2,3, 

4(a) 5 (a)

1,2.3, 

4 (a). 5(a)

4 (b) 

4 (b) 

4 

4 

1 per pump 

1 per pump 

1 per pump

4 (b)

B SR 
SR 
SR 
SR 
SR 

B SR 
SR 
SR 
SR 
SR 

C SR 
SR 
SR 
SR 
SR 

B SR 
SR 
SR 
SR 
SR 

C SR 
SR

3.3.5.1.1 
3.3.5.1.2 
3.3.5.1.4 
3.3.5.1.5 
3.3.5.1.6 

3.3.5.1.1 
3.3.5.1.2 
3.3.5.1.4 
3.3.5.1.5 
3.3.5.1.6 

3.3.5.1.1 
3.3.5.1.2 
3.3.5.1.4 
3.3.5.1.5 
3.3.5.1.6 

3.3.5.1.1 
3.3.5.1.2 
3.3.5.1.4 
3.3.5.1.5 
3.3.5.1.6 

3.3.5.1.5 
3.3.5.1.6

E SR 3.3.5.1.3 
SR 3.3.5.1.6 

E SR 3.3.5.1.3 
SR 3.3.5.1.6

B SR 
SR 
SR 
SR 
SR

3.3.5.1.1 
3.3.5.1.2 
3.3.5.1.4 
3.3.5.1.5 
3.3.5.1.6

S18 inches 

i 2.7 psig 

: 410 psig 
and 
s 490 psig 

2 410 psig 
and 
s 490 psig 

s 12.34 
seconds 

2 510 gpm 
and 
g 980 gpm 

k 90 psig and 
: 110 psig

S18 inches

(continued) 

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

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

Amendment (Rev. F)

11) N
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ECCS Instrumentation 
3.3.5.1

Table 3.3.5.1-1 (page 2 of 5) 
Emergency Core Cooling System Instrumentation

APPLICABLE CONDITIONS 
MODES REQUIRED REFERENCED 

OR OTHER CHANNELS FROM 
SPECIFIED PER REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS FUNCTION ACTION A.1 REQUIREMENTS VALUE

2. LPCI System (continued) 

b. Drywell 
Pressure - High 

c. Reactor Pressure-Low 
(Injection Permissive) 

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

e. Reactor Vessel Shroud 
Level (Level 0) 

f. Low Pressure Coolant 
Injection Pump 
Start-Time Delay 
Relay 

Pumps A. D 

Pumps B. C

1.2.3 

1.2.3 

4 (a), 5 (a) 

1(c), 2 (c), 

3 (c) 

1,2.3 

1.2,3, 

4 (a), 5 (a)

4(b) 

4 

4 

4 

2 

1 per pump

B SR 
SR 
SR 
SR 
SR 

C SR 
SR 
SR 
SR 
SR 

B SR 
SR 
SR 
SR 
SR 

C SR 
SR 
SR 
SR 
SR 

B SR 
SR 
SR 
SR 
SR 

C SR 
SR

3.3.5.1.1 
3.3.5.1.2 
3.3.5.1.4 
3.3.5.1.5 
3.3.5.1.6 

3.3.5.1.1 
3.3.5.1.2 
3.3.5.1.4 
3.3.5.1.5 
3.3.5.1.6 

3.3.5.1.1 
3.3.5.1.2 
3.3.5.1.4 
3.3.5.1.5 
3.3.5.1.6 

3.3.5.1.1 
3.3.5.1.2 
3.3.5.1.4 
3.3.5.1.5 
3.3.5.1.6 

3.3.5.1.1 
3.3.5.1.2 
3.3.5.1.4 
3.3.5.1.5 
3.3.5.1.6 

3.3.5.1.5 
3.3.5.1.6

s 2.7 psig 

2 410 psig 
and 
: 490 psig 

> 410 psig 
and 
: 490 psig 

k 295 psig 

k 1.0 inches

S1.51 
seconds 

! 6.73 
seconds 

(continued)

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

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

(c) With associated recirculation pump discharge valve open.

Amendment (Rev. F)

I'A,

JAFNPP 3.3-39



ECCS Instrumentation 
3.3.5.1

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

APPLICABLE CONDITIONS 
MODES OR REQUIRED REFERENCED 

OTHER CHANNELS FROM 
SPECIFIED PER REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS FUNCTION ACTION A.1 REQUIREMENTS VALUE 

2. LPCI System (continued) 

g. Low Pressure 1.2,3, 1 per E SR 3.3.5.1.3 2 1040 gpm 
Coolant Injection Pump subsystem SR 3.3.5.1.6 and 
Discharge Flow- Low 4 (a), 5 (a) 5 1665 gpm 
(Bypass) 

h. Containment 1.2,3 4 B SR 3.3.5.1.3 • 1 psig and 
Pressure - High SR 3.3.5.1.6 s 2.7 psig 

3. High Pressure Coolant 
Injection (HPCI) System 

a. Reactor Vessel Water 1, 4 B SR 3.3.5.1.1 • 126.5 
Level - Low Low SR 3.3.5.1.2 inches 
(Level 2) 2 (d) 3 (d) SR 3.3.5.1.4 

SR 3.3.5.1.5 
SR 3.3.5.1.6 

b. Drywell 1, B SR 3.3.5.1.1 s 2.7 psig 
Pressure -High 2SR 3.3.5.1.2 

2(d), 3 (d) SR 3.3.5.1.4 
SR 3.3.5.1.5 
SR 3.3.5.1.6 

c. Reactor Vessel Water 1, 2 C SR 3.3.5.1.1 • 222.4 
Level -High (Level 8) d SR 3.3.5.1.2 inches 

2 (d) 3() SR 3.3.5.1.4 

SR 3.3.5.1.5 
SR 3.3.5.1.6 

d. Condensate Storage 1. 4 D SR 3.3.5.1.3 k 59.5 inches 
Tank Level - Low 2 (d) 3(d) SR 3.3.5.1.6 

e. Suppression Pool Water 1. 2 D SR 3.3.5.1.3 I 14.5 feet 
Level -High 2(d). 3 (d) SR 3.3.5.1.6 

(continued)

Amendment (Rev. F)

I/i 

I1�

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

(d) With reactor steam dome pressure > 150 psig.
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ECCS Instrumentation 
3.3.5.1

Table 3.3.5.1-1 (page 4 of 5) 
Emergency Core Cooling System Instrumentation

APPLICABLE CONDITIONS 
MODES OR REQUIRED REFERENCED 

OTHER CHANNELS FROM 
SPECIFIED PER REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS FUNCTION ACTION A.1 REQUIREMENTS VALUE 

3. HPCI System 
(continued) 

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

g. High Pressure Coolant 1,1 E SR 3.3.5.1.3 2 25 psig 
Injection Pump SR 3.3.5.1.6 and 
Discharge 2 (d), 3(d) • 80 psig 
Pressure - High 
(Bypass) 

4. Automatic Depressurization 
System (ADS) Trip System A 

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

SR 3.3.5.1.5 
SR 3.3.5.1.6 

b. Automatic 11 G SR 3.3.5.1.5 s 134 seconds 
Depressurization SR 3.3.5.1.6 
System Initiation 2 (d). 3 (d) 

Timer 

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

2) 3(d SR 3.3.5.1.4 
SR 3.3.5.1.5 
SR 3.3.5.1.6 

d. Core Spray Pump 1, 2 G SR 3.3.5.1.3 k 90 psig and 
Discharge SR 3.3.5.1.6 2 110 psig 
Pressure - High 2 (d), 3 (d) 

(continued)

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

Amendment (Rev. F)3.3-41JAFNPP



ECCS Instrumentation 
3.3.5.1

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

APPLICABLE CONDITIONS 
MODES OR REQUIRED REFERENCED 

OTHER CHANNELS FROM 
SPECIFIED PER REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS FUNCTION ACTION A.1 REQUIREMENTS VALUE 

4. ADS Trip System A 
(continued) 

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

5. ADS Trip System B 

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

SR 3.3.5.1.5 
SR 3.3.5.1.6 

b. Automatic 1, SR 3.3.5.1.5 f 134 seconds 
Depressurization SR 3.3.5.1.6 
System Initiation 2 (d), 3 (d) 
Timer 

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

2()3( SR 3.3.5.1.4 
SR 3.3.5.1.5 
SR 3.3.5.1.6 

d. Core Spray Pump 1, 2 G SR 3.3.5.1.3 2 90 psig 
Discharge SR 3.3.5.1.6 and 
Pressure- High 2 (d), 3 (d) S 110 psig 

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

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

Amendment3.3-42JAFNPP
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ECCS Instrumentation 
B 3.3.5.1 

B 3.3 INSTRUMENTATION 

B 3.3.5.1 Emergency Core Cooling System (ECCS) Instrumentation 

BASES 

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

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

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

Core Spray System 

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

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

(continued)
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ECCS Instrumentation 
B 3.3.5.1 

BASES 

BACKGROUND Core Spray System (continued) 

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

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

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

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

Low Pressure Coolant Injection System 

The LPCI is an operating mode of the Residual Heat Removal 
(RHR) System, with two LPCI subsystems. The LPCI subsystems 
may be initiated by automatic or manual means, although 
manual initiation requires manipulation of individual 
component control switches. Automatic initiation occurs for 
conditions of Reactor Vessel Water Level -Low Low Low 
(Level 1); Drywell Pressure-High; or both. Each of these 
diverse variables is monitored by four redundant 
transmitters, which, in turn, are connected to four trip 
units. The outputs of the four trip units associated with 

(continued)
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ECCS Instrumentation 
B 3.3.5.1 

BASES 

BACKGROUND Low Pressure Coolant Injection System (continued) 

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

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

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

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

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

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

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

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

High Pressure Coolant Injection System 

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

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

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

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

(continued)
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BACKGROUND High Pressure Coolant Injection System (continued) 

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

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

Automatic Depressurization System 

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

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

(continued)
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BACKGROUND Automatic Depressurization System (continued) 

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

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

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

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

(continued)
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The EDGs may be initiated by either automatic or manual 
means. Automatic initiation occurs for conditions of 
Reactor Vessel Water Level-Low Low Low (Level 1) or Drywell 
Pressure- High. Each of these diverse variables is 
monitored by four redundant transmitters, which are, in 
turn, connected to four trip units. The outputs of the four 
trip units associated with each diverse variable are 
connected to relays whose contacts provide input to two trip 
systems. Each trip system is arranged in a one-out-of-two 
taken twice logic for each Function. One trip system will 
start EDG-A and EDG-C. The other trip system will start 
EDG-B and EDG-D. The EDGs receive their initiation signals 
from the LPCI and CS System initiation logic. The EDGs are 
also initiated upon loss of voltage signals. (Refer to the 
Bases for LCO 3.3.8.1, "Loss of Power (LOP) 
Instrumentation," for a discussion of these signals.) The 
EDGs can also be started manually from the control room and 
locally from the associated EDG room. The EDG initiation 
signal is a sealed in signal and must be manually reset.  
The EDG initiation logic is reset by resetting the 
associated ECCS initiation logic. Upon receipt of an ECCS 
initiation signal, each EDG is automatically started, is 
ready to load in approximately 10 seconds, and will run in 
standby conditions (rated voltage and speed, with the EDG 
output breaker open). The EDGs will only energize their 
respective emergency buses if a loss of preferred power 
occurs. (Refer to Bases for LCO 3.3.8.1.) 

APPLICABLE The actions of the ECCS are explicitly assumed in the safety 
SAFETY ANALYSES, analyses of References 1, 2, 3, and 4. The ECCS is 
LCO, and initiated to preserve the integrity of the fuel cladding by 
APPLICABILITY limiting the post LOCA peak cladding temperature to less 

than the 10 CFR 50.46 limits.  

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

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

(continued)
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(continued)

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

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

(continued)
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APPLICABLE In general, the individual Functions are required to be 
SAFETY ANALYSIS, OPERABLE in the MODES or other specified conditions that may 
LCO, and require ECCS (or EDG) initiation to mitigate the 
APPLICABILITY consequences of a design basis transient or accident. To 

(continued) ensure reliable ECCS and EDG function, a combination of 
Functions is required to provide primary and secondary 
initiation signals. The specific Applicable Safety 
Analyses, LCO, and Applicability discussions are listed 
below on a Function by Function basis.  

Core Spray and Low Pressure Coolant Injection Systems 

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

Low reactor pressure vessel (RPV) water level indicates that 
the capability to cool the fuel may be threatened. Should 
RPV water level decrease too far, fuel damage could result.  
The low pressure ECCS and associated EDGs are initiated at 
Level 1 to ensure that core spray and flooding functions are 
available to prevent or minimize fuel damage. The EDGs are 
initiated from Function l.a and 2.a. The Reactor Vessel 
Water Level -Low Low Low (Level 1) is one of the Functions 
assumed to be OPERABLE and capable of initiating the ECCS 
during the transients analyzed in Reference 3. In addition, 
the Reactor Vessel Water Level-Low Low Low (Level 1) 
Function is directly assumed in the analysis of the 
recirculation line break (Refs. 1, 2, and 4). The core 
cooling function of the ECCS, along with the scram action of 
the Reactor Protection System (RPS), ensures that the fuel 
peak cladding temperature remains below the limits of 
10 CFR 50.46.  

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

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

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

Thus, four channels of the CS and LPCI Reactor Vessel Water 
Level -Low Low Low (Level 1) Function are only required to 
be OPERABLE when the ECCS are required to be OPERABLE to 
ensure that no single instrument failure can preclude ECCS 
initiation. Per Footnote (a) to Table 3.3.5.1-1. this ECCS 
Function is only required to be OPERABLE in MODES 4 and 5 
whenever the associated ECCS is required to be OPERABLE per 
LCO 3.5.2. Refer to LCO 3.5.1. "ECCS-Operating," and 
LCO 3.5.2, "ECCS-Shutdown," for Applicability Bases for the 
low pressure ECCS subsystems; LCO 3.8.1, "AC 
Sources-Operating"; and LCO 3.8.2, "AC Sources-Shutdown," 
for Applicability Bases for the EDGs.  

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

High pressure in the drywell could indicate a break in the 
reactor coolant pressure boundary (RCPB). The low pressure 
ECCS and associated EDGs are initiated upon receipt of the 
Drywell Pressure-High Function in order to minimize the 
Sossibility of fuel damage. The EDGs are initiated from 
unction 1.b and 2.b. The Drywell Pressure- High Function, 

along with the Reactor Water Level- Low Low Low (Level 1) 
Function, is directly assumed in the analysis of the 
recirculation line break (Refs. 1, 2, and 4). The core 
cooling function of the ECCS, along with the scram action of 
the RPS, ensures that the fuel peak cladding temperature 
remains below the limits of 10 GFR 50.46.  

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

The Drywell Pressure-High Function is required to be 
OPERABLE when the ECCS or EDG(s) are required to be OPERABLE 
in conjunction with times when the primary containment is 
required to be OPERABLE. Thus, four channels of the CS and 
LPCI Drywell Pressure-High Function are required to be 
OPERABLE in MODES 1, 2, and 3 to ensure that no single 
instrument failure can preclude ECCS and EDG initiation. In 
MODES 4 and 5, the Drywell Pressure-High Function is not 
required, since there is insufficient energy in the reactor 
to pressurize the primary containment to Drywell 
Pressure-High setpoint. Refer to LCO 3.5.1 for 
Applicability Bases for the low pressure ECCS subsystems and 
to LCO 3.8.1 for Applicability Bases for the EDGs.  

(continued)
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(continued)

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

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

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

The Allowable Value is low enough to prevent overpressuring 
the equipment in the low pressure ECCS, but high enough to 
ensure that the ECCS injection prevents the fuel peak 
cladding temperature from exceeding the limits of 
10 CFR 50.46.  

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

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

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

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

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

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

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

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

(continued)
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APPLICABLE 1.e, 2.g, 1.f. Core Spray and Low Pressure Coolant 
SAFETY ANALYSES, Injection Pump Discharge Flow-Low (Bypass), Core Spray 
LCO, and Pump Discharge Pressure-fHigh (Bypass) (continued) 
APPLICABILITY 

Flow-Low and the CS Pump Discharge Pressure-High (Bypass) 
Functions are assumed to be OPERABLE and capable of closing 
the minimum flow valves to ensure that the low pressure ECCS 
flows assumed during the transients and accidents analyzed 
in References 1, 2, 3, and 4 are met. The core cooling 
function of the ECCS, along with the scram action of the 
RPS, ensures that the fuel peak cladding temperature remains 
below the limits of 10 CFR 50.46. One differential pressure 
indicating switch per CS pump and one differential pressure 
indicating switch per LPCI subsystem are used to detect the 
associated subsystems' flow rates. In addition, one 
pressure switch per CS pump is used to detect the associated 
pugs discharge pressure. The logic is arranged such that 
each differential pressure indicating switch causes its 
associated minimum flow valve to open. For CS, both the 
differential pressure indicating switch and the pressure 
switch must actuate to cause the valve to open. The logic 
will close the minimum flow valve once the closure setpoint 
of the associated differential pressure indicating switch is 
exceeded. The LPCI minimum flow valves are time delayed 
such that the valves will not open for 10 seconds after the 
switches detect low flow. The time delay is provided to 
limit reactor vessel inventory loss during the startup of 
the RHR shutdown cooling mode. The Pump Discharge Flow- Low 
Allowable Values are high enough to ensure that the pump 
flow rate is sufficient to protect the pump, yet low enough 
to ensure that the closure of the minimum flow valve is 
initiated to allow full flow into the core. The Core Spray 
Pump Discharge Pressure-High (Bypass) Allowable Value is 
less than the pump discharge pressure when the pump is 
operating in a ful1. flow mode and high enough to avoid any 
condition that results in a discharge pressure permissive 
when the CS pump is aligned for injection and the pump is 
not running.  

Each channel of Pump Discharge Flow-Low Function (two CS 
channels and four LPCI channels) and each channel of Core 
Spray Pump Discharge Pressure-High (Bypass) are only 
required to be OPERABLE when the associated ECCS is required 
to be OPERABLE to ensure that no single instrument failure 
can preclude the ECCS function. Per Footnote (a) to Table 
3.3.5.1-1, this ECCS Function is only required to be 
OPERABLE in MODES 4 and 5 whenever the associated ECCS is 
required to be OPERABLE per LCO 3.5.2. Refer to LCO 3.5.1 
and LCO 3.5.2 for Applicability Bases for the low pressure 
ECCS subsystems.  

(continued)
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(continued)

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

Low reactor pressure signals are used as permissives for 
recirculation discharge valve closure. This ensures that 
the LPCI subsystems inject into the proper RPV location 
assumed in the safety analysis. The Reactor Pressure- Low 
is one of the Functions assumed to be OPERABLE and capable 
of closing the valve during the transients analyzed in 
Reference 3. The core cooling function of the ECCS, along 
with the scram action of the RPS, ensures that the fuel peak 
cladding temperature remains below the limits of 
10 CFR 50.46. The Reactor Pressure-Low Function is 
directly assumed in the analysis of the recirculation line 
break (Refs. 1, 2 and 4).  

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

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

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

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

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

(continued)
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APPLICABLE 2.e. Reactor Vessel Shroud Level (Level 0) (continued) 
SAFETY ANALYSES, 
LCO, and is implicitly assumed in the analysis of the recirculation 
APPLICABILITY line break (Refs. 1, 2 and 4) since the analysis assumes 

that no LPCI flow diversion occurs when reactor water level 
is below Level 0.  

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

Two channels of the Reactor Vessel Shroud Level (Level 0) 
Function are only required to be OPERABLE in MODES 1, 2, 
and 3. In MODES 4 and 5, the specified initiation time of 
the LPCI subsystems is not assumed, and other administrative 
controls are adequate to control the valves associated with 
this Function (since the systems that the valves are opened 
for are not required to be OPERABLE in MODES 4 and 5 and are 
normally not used).  

2.h. Containment Pressure-High 

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

(continued)
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APPLICABLE 2.h. Containment Pressure-High (continued) 
SAFETY ANALYSES, 
LCO, and containment (Ref. 1, 2, and 4) since the analysis assumes 
APPLICABILITY that containment spray occurs when containment pressure is 

high.  

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

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

High Pressure Coolant Injection System 

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

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

(continued)
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APPLICABLE 3.a. Reactor Vessel Water Level -Low Low (Level 2) 
SAFETY ANALYSES, (continued) 
LCO, and 
APPLICABILITY and 4). The core cooling function of the ECCS, along with 

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

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

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

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

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

(continued)
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(continued)

3.b. Drywell Pressure-High 

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

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

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

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

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

Reactor Vessel Water Level -High (Level 8) signals for HPCI 
are initiated from two level transmitters from the narrow 
range water level measurement instrumentation. Both Level 8 
signals are required in order to trip the HPCI turbine.  
This ensures that no single instrument failure can preclude 
HPCI initiation. The Reactor Vessel Water Level -High 
(Level 8) Allowable Value is chosen to prevent flow from the 
HPCI System from overflowing into the MSLs. The Allowable 

(continued)
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APPLICABLE 3.c. Reactor Vessel Water Level -High (Level 8) 
SAFETY ANALYSES, (continued) 
LCO, and 
APPLICABILITY Value is the water level above a zero reference level which 

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

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

3.d. Condensate Storage Tank Level - Low 

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

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

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

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

(continued)
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(continued)

3.e. Suppression Pool Water Level -High 

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

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

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

Two channels of Suppression Pool Water Level -High Function 
are required to be OPERABLE only when HPCI is required to be 
OPERABLE to ensure that no single instrument failure can 
preclude HPCI swap to suppression pool source. Refer to 
LCO 3.5.1 for HPCI Applicability Bases.

3.f, 3.g. High Pressure 
Flow-Low (Bypass), High 
Discharge Pressure- High

Coolant Injection Pump Discharge 
Pressure Coolant Injection Pump 
(Bvyass)

The minimum flow instruments are provided to protect the 
HPCI pump from overheating when the pump is operating at 
reduced flow. The minimum flow line valve is opened when 
low flow is sensed (if the HPCI pump is operating), and the 
valve is automatically closed when the discharge flow rate 
is adequate to protect the pump. Pump operation is 

(continued)
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APPLICABLE 3.f, 3.g. High Pressure Coolant Injection Pump Discharge 
SAFETY ANALYSES, Flow-Low (Bypass), High Pressure Coolant Injection Pump 
LCO, and Discharge Pressure-High (Bypass) (continued) 
APPLICABILITY 

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

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

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

One channel of each Function is required to be OPERABLE when 
the HPCI is required to be OPERABLE. Refer to LCO 3.5.1 for 
HPCI Applicability Bases.  
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(continued)

Automatic Depressurization System 

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

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

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

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

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

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

(continued)
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4.b, 5.b. Automatic Depressurization System Initiation 
Timer (continued) 

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

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

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

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

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

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

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

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

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

Pump discharge pressure signals are initiated from twelve 
pressure switches, two on the discharge side of each of the 
six low pressure ECCS pumps. In order to generate an ADS 
permissive in one trip system, it is necessary that only one 
pump (both channels for the pump) indicate the high 
discharge pressure condition. The Pump Discharge 
Pressure-High Allowable Value is less than the pump 
discharge pressure when the pump is operating in a full flow 
mode and high enough to avoid any condition that results in 
a discharge pressure permissive when the CS and LPCI pumps 
are aligned for injection and the pumps are not running.  
The actual operating point of this function is not assumed 
in any transient or accident analysis. However, this 
function is indirectly assumed to operate to provide the ADS 
permissive to depressurize the RCS to allow the ECCS low 
pressure systems to operate.  

(continued)

Revision 0

A

JAFNPP B 3.3-121



ECCS Instrumentation 
B 3.3.5.1

BASES

APPLICABLE 
SAFETY ANALYSES 
LCO, and 
APPLICABILITY

ACTIONS

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

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

A Note has been provided to modify the ACTIONS related to 
ECCS instrumentation channels. Section 1.3, Completion 
Times, specifies that once a Condition has been entered, 
subsequent divisions, subsystems, components, or variables 
expressed in the Condition discovered to be inoperable or 
not within 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 
ECCS instrumentation channels provide appropriate 
compensatory measures for separate inoperable Condition 
entry for each inoperable ECCS instrumentation channel.  

A.1 

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

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

Required Actions B.1 and B.2 are intended to ensure that 
appropriate actions are taken if multiple, inoperable, 
untripped channels within the same Function result in 

(continued)
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ACTIONS B.1, B.2, and B.3 (continued) 

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

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

(continued)
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ACTIONS B.1, B.2, and B.3 (continued) 

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

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

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

(continued)

Revision 0JAFNPP B 3.3-124



ECCS Instrumentation 
B 3.3.5.1 

BASES (continued) 

ACTIONS B.1, B.2, and B.3 (continued) 

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

C.1 and C.2 

Required Action C.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable channels within 
the same Function result in redundant automatic initiation 
capability being lost for the feature(s). Required 
Action C.1 features would be those that are initiated by 
Functions 1.c, l.d, 2.c, 2.d, and 2.f (i.e., low pressure 
ECCS). Redundant automatic initiation capability is lost if 
either (a) two or more Function 1.c channels are inoperable 
such that both trip systems lose initiation capability.  
(b) two Function 1.d channels are inoperable, (c) two or 
more Function 2.c channels are inoperable such that both 
trip systems lose initiation capability, (d) two or more 
Function 2.d channels are inoperable such that both trip 
systems lose initiation capability, or (e) three 
Function 2.f channels are inoperable. In this situation 
(loss of redundant automatic initiation capability), the 
24 hour allowance of Required Action C.2 is not appropriate 
and the feature(s) associated with the inoperable channels 
must be declared inoperable within 1 hour. Since each 
inoperable channel would have Required Action C.1 applied 
separately (refer to ACTIONS Note), each inoperable channel 
would only require the affected portion of the associated 
system to be declared inoperable. However, since channels 
for both low pressure ECCS subsystems are inoperable (e.g., 
both CS subsystems), and the Completion Times started 
concurrently for the channels in both subsystems, this 
results in the affected portions in both subsystems being 
concurrently declared inoperable. For Functions 1.c, 1.d, 
2.c, 2.d, and 2.f, the affected portions are the associated 
low pressure ECCS pumps. As noted (Note 1). Required 
Action C.1 is only applicable in MODES 1, 2, and 3. In 
MODES 4 and 5, the specific initiation time of the ECCS is 
not assumed and the probability of a LOCA is lower. Thus, a 
total loss of automatic initiation capability for 24 hours 
(as allowed by Required Action C.2) is allowed during 
MODES 4 and 5.  

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

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

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

D.1, D.2.1 and D.2.2 

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

(continued)
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ACTIONS D.1, D.2.1, and D.2.2 (continued) 

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

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

Because of the diversity of sensors available to provide 
initiation signals and the redundancy of the ECCS design, an 
allowable out of service time of 24 hours has been shown to 
be acceptable (Ref. 7) to permit restoration of any 
inoperable channel to OPERABLE status. If the inoperable 
channel cannot be restored to OPERABLE status within the 
allowable out of service time, the channel must be placed in 
the tripped condition per Required Action D.2.1 or the 
suction source must be aligned to the suppression pool per 
Required Action D.Z.2. Placing the inoperable channel in 
trip performs the intended function of the channel (shifting 
the suction source to the suppression pool). Performance of 
either of these two Required Actions will allow operation to 
continue. If Required Action D.2.1 or D.2.2 is performed, 
measures should be taken to ensure that the HPCI System 
piping remains filled with water. Alternately, if it is not 
desired to perform Required Actions D.2.1 and D.2.2 (e.g., 
as in the case where shifting the suction source could drain 
down the HPCI suction piping), Condition H must be entered 
and its Required Action taken.  

(continued)

Revision 0JAFNPP B 3.3-127



ECCS Instrumentation 
B 3.3.5.1 

BASES (continued) 

ACTIONS E.1 and E.2 
(continued) 

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

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

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

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

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

F.1 and F.2 

Required Action F.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within similar ADS trip system A and B Functions 

(continued)
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ACTIONS F.1 and F.2 (continued) 

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

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

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

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

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

(continued)

Revision 0B 3.3-130JAFNPP



ECCS Instrumentation 
B 3.3.5.1 

BASES (continued) 

ACTIONS G.1 and G.2 (continued) 

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

Required Action G.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable channels within 
similar ADS trip system Functions result in automatic 
initiation capability being lost for the ADS. Automatic 
initiation capability is lost if either (a) one Function 4.b 
channel and one Function 5.b channel are inoperable, or 
(b) a combination of Function 4.d, 4.e, 5.d, and 5.e 
channels are inoperable such that channels associated with 
five or more low pressure ECCS pumps are inoperable.  

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

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
"time zero" for beginning the allowed outage time "clock." 
For Required Action G.1, the Completion Time only begins 
upon discovery that the ADS cannot be automatically 
initiated due to inoperable channels within similar ADS trip 
system Functions as described in the paragraph above. The 
1 hour Completion Time from discovery of loss of initiation 
capability is acceptable because it minimizes risk while 
allowing time for restoration or tripping of channels.  

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

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

H.1 

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

SURVEILLANCE As noted in the beginning of the SRs, the SRs for each ECCS 
REQUIREMENTS instrumentation Function are found in the SRs column of 

Table 3.3.5.1-1.  

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

(continued)
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SURVEILLANCE SR 3.3.5.1.1 
REQUIREMENTS 

(continued) 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 
something even more serious. A CHANNEL CHECK guarantees 
that undetected outright channel failure is limited to 
12 hours; thus, it is key to verifying the instrumentation 
continues to operate properly between each CHANNEL 
CALIBRATION.  

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

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

SR 3.3.5.1.2 

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

(continued)
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SURVEILLANCE SR 3.3.5.1.2 (continued) 
REQUIREMENTS 

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

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

SR 3.3.5.1.3 and SR 3.3.5.1.5 

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

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

The Frequency of SR 3.3.5.1.5 is based on the assumption of 
a 24 month calibration interval in the determination of the 
magnitude of equipment drift in the setpoint analysis.  

SR 3.3.5.1.4 

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

(continued)
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SURVEILLANCE SR 3.3.5.1.4 (continued) 
REQUIREMENTS 

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

SR 3.3.5.1.6 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required initiation logic for a specific 
channel. The system functional testing performed in 
LCO 3.5.1, LCO 3.5.2, LCO 3.8.1, and LCO 3.8.2 overlaps this 
Surveillance to complete testing of the assumed safety 
function.  

The 24 month Frequency is based on the need to perform this 
Surveillance under the conditions that apply during a plant 
outage and the potential for an unplanned transient if the 
Surveillance were performed with the reactor at power.  
Operating experience has shown that these components usually 
pass the Surveillance when performed at the 24 month 
Frequency.  

REFERENCES 1. UFSAR, Section 6.5.  

2. UFSAR, Section 14.6.  

3. UFSAR, Section 14.5.  

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

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

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

7. NEDC-30936P-A, BWR Owners' Group Technical 
Specification Improvement Methodology (With 
Demonstration for BWR ECCS Actuation Instrumentation), 
Part 2, December 1988.
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A. With inoperable start timers in two or more ECCS subsystems. immediately declaer the associated ECCS subsystems I 

| . With both start ties in the same LPCI subsystem inoperable, immediately rack out the circuit breakggs for the affected RHR 

pumps and declare thet LPCI subsystem inoperable.  

C. With one start timer Inoperable, restore the timnr to an operable status within 24 hews. or immediately rack out the cicuiit 

breaks' for the affected pump and declare the affected pump inopable.  

S. With one or more channels inopeale for ADS: 

SA. 
Within one hour from discovery of loss of ADS initiation capability in both trip systems, declao ADS inopoarbie, and 

B. Within 96 hours from discovery of an inoperable channel concurent with HPCI o RCIC inoperable, restor channel to 
Sop erabl e status , end 

C . w ith in 8 d a y s , re s to re c h am n n e to o lp w abie s t attu s .  

1. If required actions and associated completion times of actions A, B. or C ae not met, knimediately declare ADS inoperable.  

• J 9. With one or more channels inopriale forPiCi anl CIC: 

A. Within one how from discovery of los of system initiation capebilitwhile suction for ,theafct system is a o the n 
(55T.,decItae the affected system inoperable. end 

(t ¶)'L.., 3.'. Within 24 hos,. place channel in trip or ai suction for he affected system to the suppression pool.  

C. it required actions end associated completion times of actions A or B are not met, immediately dacilar the affected system 
inoperable.  

Z L Amendment No. 22-7.250 7a 

Revision B
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A. Within one hour. place channel in trip.  

Whewn channel Is placed in an inoperable status solely for performance of required surwlnces., entry into associated Limiting 

Conditions For Operation amd required actions may be delayed for up to 6 hours provided the associated Trip Function or the 

redundant Trip Function msintkEn t pdMty.  

Kw When a channiel is placed in an inoperable status solely for performance of required survellances. entry into associated Limiting 

Conditions For Operation and requred actions may be delayed for up to 6 hours.  

13. The 4kV Emergency &un Undervoltage Timers Idegraded voltage LOCA, degraded voltage nOn-LOCA. and loss-of-voltsgel initiate 
the foilowing: starts the Emergency Diesel-G.enertors; trips the normalrasevem tie Ibeokeer and tripe &l 4kV motor breakers fin 

conjunction with 90 percent Emergency Diesel-Generator voltages) and; institoS sequentiel ata of vital loads in conjunction 
A seconý dary voltage of 110.6 volts corresponds to approximately 93% of 4160 volts on the bus. of"v3a d in ' 

15. A secondary voltage of 06 volts corresponds to approximately 71.5% of 4160 volts on the bus.  

16. y riyaton.

Amendment No. 2 5 0
71b
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JAFNPP

1J Reactor Water Level

Q (Note 51

a 0 (Note 5)

2al Drywel Pesre (non-ATrS| 
2b) Orywell Pressure (ATTS) 

3a) Reactor Pressure (non-ATTSl 

3b) Reactor Pr~essure (ATTS| 

41 Auto Sequencing Timers 

.. ,,-,• i or- Cs • Pum~p Disch

SA I R (Note 15) D

Q SA / R (Note 15) NA 
D

R NA

j fipýCIRCIC Suction Source Levels ~3 

71 4kV Emergency us Under No tage eR 

A 

(1055of-Voltage. Degraded Voltage LOCA and non-LOCA) R~elayss aand Timers.

See notes followin a 

3!o Abl(.25

Amendment No. 3_.8,-46917,- -4-,G74, -x2 X.24-3i, -WA. 263

A

ýý M2

NA

Q
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SP

Jp VP

1. Initially once every month until acceptance failure rate data are 8. Reactor low water level, and high drywal pressure are no, 

r. available; thereafter, a request may be made to the NRC to included on Table 4.2-1 since they are listed on Table 

2 ,' , • )1change the test frequency. The compilation of instrument 4.1 
k •""*" [ Jfailure rate data may Include date obtained from other boiling•/I, .. . ...  

3• H S1 • water reactors for which the same design instruments operate ( . Thelogi system f utiona tests shall incl.da caibratiou 
a environment similar to that of JAFNPP. of time delay relays and timers ne a mmrivmmnn nE ek a e nio *i'ma

2. Functional tests we not required when these instruments are 
not required to be opewable or we tripped. Functional tests | 

shall be performed within seven (7) days prior to each startup.  

3 Calibrations we not required when these instruments are not 
required to be operable or ae tripped. Calibration tests shall 

* be performed within seven (71 days gior to each startup or 
k r bior to a ime-planned shutdown. f-

e.lnstr um cheto ae bnorequired w ei n l-1leteol 

d /u f5 Sensor cali 
simulaet electrical signal into Zmeasurem~ent han~nl. ~~ 0 unit calibra

of compari' 
4a~ndaL3.3 1

-- Perform '" calibration once per 24 months using a raF ateon._t 
source. Perform an instrument channel alignment once ýC• 
every 3 months using a cturent source 

44-2-vGellektd)-- 33,2

bration once per 24 months Master/slave trip 
lion once pertw iwfi ,-9-..E S 
ny-calibration of the temperature sensor consisl 
ng the active temperature signal with a 
temperature signal.

Amendment No. 34, S,, 67., g. !81, 207. 227. 233 

84

NOTIE3 ran TA91:29 4-2-11

QDiv

[:S(L 3.5

•4



-1P ect ~A' Ca (- 0 3 5•" 2

L3-EIL-W
JAFNPP 

4.5 (cont'dl 

Ie Feauency 

Sd. Flow Rate Test - Once per 92 Days 
•'T. ' , &" •>The RCIC pump shall 

deliver at least 400 
gpm against a system 
head corresponding to 
a reactor vessel -
pressure of 1195 psig 
to 150 psig.  

e. Testable Check Tested for operability 
Valves any time the reactor is 

in the cold condition 
exceeding 48 hours, if 
operability tests have 
not been performed 
during the preceding 

, 92 days.

a. LOgiC system Once per 24 Months 
Functional Test__ 

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

Amendment No. 40--4844.-23 , 241 /Of - /0
121a
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Instrumentation 
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DISCUSSION OF CHANGES 
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION 

ADMINISTRATIVE CHANGES 

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

A2 CTS 3.2.B requires the Applicability of the RCIC Instrumentation to be 
Operable whenever the RCIC system is required to be Operable as 
specified in CTS 3.5. CTS 3.5.E.1 requires the RCIC system to be 
Operable whenever there is irradiated fuel in the reactor vessel, the 
reactor pressure is greater than 150 psig and the reactor coolant 
temperature is greater than 2120 F. The ITS 3.3.5.2 Applicability is in 
MODE 1, and in MODES 2 and 3 with reactor steam dome pressure > 150 
psig. Since the proposed requirements are consistent with the current 
requirements in CTS 3.5.E.1, this change is considered administrative.  
This change is consistent with NUREG-1433, Revision 1.  

A3 This change proposes to add a Note to CTS Table 3.2-2 which allows 
separate Condition entry for each channel. The Note is reflected in ITS 
3.3.5.2 ACTIONS Table ("Separate Condition entry is allowed for each 
channel."). This change provides more explicit instructions for proper 
application of the Actions for Technical Specification compliance. In 
conjunction with the proposed Specification 1.3 "Completion Times," this 
Note provides direction consistent with the intent of the current 
Required Actions for inoperable RCIC channels or trip systems. It is 
intended that each Required Action be applied regardless of it having 
been applied previously for other inoperable channels, trip systems or 
functions.  

A4 ITS 3.3.5.2 ACTION A is proposed to be added to CTS 3.2-2. The proposed 
format for this Specification includes this ACTION to direct entry into 
the appropriate Conditions referenced in Table 3.3.5.2-1 when one or 
more channels are inoperable. The ACTION has been added since not all 
Functions have the same ACTIONS. This change represents a presentation 
preference only and is, therefore, considered administrative. As such, 
the Condition merely directs the operator where to look for any required 
Actions for the inoperable channels(s). Therefore, the new ACTION does 
not add any new or different requirements from the CTS. Therefore the 
proposed change is considered administrative, and is consistent with 
NUREG-1433, Revision 1.

Page 1 of 7 Revision AJAFNPP



DISCUSSION OF CHANGES 
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION 

ADMINISTRATIVE CHANGES 

A5 CTS Table 4.2-2, Note 4 states that "instrument checks are not required 
when these instruments are not required to be operable or are tripped." 
This explicit requirement is not retained in ITS 3.3.5.2. This Note is 
not needed in ITS 3.3.5.2 since these allowances are included in ITS SR 
3.0.1. ITS SR 3.0.1 states that "SRs shall be met during the MODES or 
other specified conditions in the Applicability for individual LCOs, 
unless otherwise stated in the SR." The SR also states that "surveillances do not have to be performed on inoperable equipment or 
variables outside specified limits." When equipment is declared 
inoperable, the Actions of this LCO may require the equipment to be 
placed in the trip condition within a certain time period. In this 
condition, the equipment is still inoperable but has accomplished the 
required safety function. Therefore the allowances in SR 3.0.1 and the 
associated actions provide adequate guidance with respect to when the 
associated surveillances are required to be performed and this explicit 
requirement is not retained. Therefore, the change is considered 
administrative, and is consistent with NUREG-1433, Revision 1.  

A6 CTS Table 4.2-2, Note 5 states that "This instrumentation is exempt from 
the functional test definition. The functional test will consist of 
injecting a simulated electrical signal into the measurement channel." 
This explicit allowance is not retained in ITS 3.3.5.2 since it is 
duplicative of the current and proposed CHANNEL FUNCTIONAL TEST 
definition in ITS Chapter 1.0. Since this change does not change any 
technical requirements, it is considered administrative, and is 
consistent with NUREG-1433, Revision 1.  

A7 CTS Table 4.2-2 (Item No. 6) requires the RCIC Suction Source Level 
Channels to be calibrated and functional tested on a quarterly bases.  
The explicit requirement to perform a channel functional test is not 
retained in the ITS. ITS 3.3.5.2 will only require a CHANNEL 
CALIBRATION to be performed on a 92 day Frequency. Since the current 
and proposed definition of channel calibration includes the requirements 
of a channel functional test this explicit requirement is not necessary.  
Therefore since there are not changes to the actual testing 
requirements, this change is considered administrative and is consistent 
with the format of NUREG-1433, Revision 1.  

A8 CTS 3.2.D and 4.2.D provide a cross reference to the Radiological 
Effluent Technical Specification (Appendix B) for those Radiation 
Monitoring Systems which provide an Isolation and Initiation Function.  
Since CTS 3.2.D and 4.2.D do not prescribe any specific requirements and 
since the changes to the current requirements in Appendix B are

Page 2 of 7JAFNPP Revision A



DISCUSSION OF CHANGES 
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION 

ADMINISTRATIVE CHANGES 

A8 (continued) 

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

A9 CTS Table 3.2-2 includes a "Trip Level Setting" column. The setting for 
each reactor core isolation cooling function is listed in this column 
(along with other core and containment system functions). In the ITS, 
the RCIC System Instrumentation Functions are included in Table 3.3.5.2
1 along with its associated "Allowable Value". The CTS "trip level 
settings" are considered the "Allowable Values" as described in the ITS 
since the instrumentation is considered inoperable if the value is 
exceeded when either the CTS or the ITS is applicable. A detailed 
explanation of trip setpoints, allowable values and analytical limits as 
they relate to instrumentation uncertainties is provided below.  

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

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

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

Page 3 of 7JAFNPP Revi si on A



DISCUSSION OF CHANGES 
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION 

ADMINISTRATIVE CHANGES 

A9 (continued) 

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

The analytical limits are derived from the limiting values of the 
process parameters obtained from the safety analysis or other 
appropriate documents.  

These "Trip Level Settings" or "Allowable Values" have been established 
consistent with the NYPA Engineering Standards Manual, IES-3A, 
"Instrument Loop Accuracy and Setpoint Calculation Methodology." The 
methodology used to determine the "Allowable Values" are consistent with 
the methodology discussed in ISA-$67.04-1994, Part II, "Methodologies 
for the Determination of Setpoints for Nuclear Safety-Related 
Instrumentation." This change revises the terminology used in the CTS 
from."Trip Level Setting" to "Allowable Values". Since the 
instrumentation will be declared inoperable at the same numerical value, 
this change is considered administrative. This change is consistent with 
NUREG-1433, Revision 1.  

A1O CTS Table 3.2-2 Item 16 specifies that the Condensate Storage Tank Low 
Level setting must be > 59.5 inches above the tank bottom. ITS Table 
3.3.5.2-1 Function 3 does not specify the reference point since it is 
implied by the associated name of the Function (Condensate Storage Tank 
Level), however, the current setting is maintained as the Allowable 
Value (see A9). This change is considered administrative since there is 
no technical change in the current requirement. This change is 
consistent with the format of NUREG-1433, Revision 1.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

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

Page 4 of 7JAFNPP Revision A



DISCUSSION OF CHANGES 
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M1 (continued) 

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

M2 A new Function has been added to the CTS Table 3.2-2 and 4.2-2 that 
requires one channel of RCIC Manual Initiation to be Operable consistent 
with the Applicability of all other RCIC Instrumentation requirements in 
the current Specification. In addition, ITS SR 3.3.5.2.6 (LOGIC SYSTEM 
FUNCTIONAL TEST) and ACTION C are applicable to this Function. This 
Function is not assumed in any accident or transient analyses in the 
UFSAR, however the Function is included for overall redundancy and 
diversity of the RCIC function.  

M3 CTS Table 3.2-2 Item No. 16 (Condensate Storage Tank Level) requires two 
channels to be Operable. For the same Function in the ITS (ITS 3.3.5.2
1 Function 3) the required number of channels has been increased to 4 
channels. The JAFNPP design includes two condensate storage tanks.  
Both tanks provide suction to the RCIC pump and each tank is 
instrumented with two channels of Condensate Storage Tank Level - Low.  
At least one channel in each tank must indicate low water level for the 
automatic transfer logic to function to initiate the transfer of the 
suction source from the CSTs to the suppression pool. Therefore, to 
ensure that no single instrument failure can preclude RCIC swap to the 
suppression pool source four channels of Condensate Storage Tank 
Level -Low are proposed to be included in the ITS. The addition of new 
requirements constitutes a more restrictive change.  

M4 This change replaces the setpoirt or Allowable Value (A9) in CTS Table 
3.2-2, Item 4, Reactor High Water Level . 222.5 inches with < 222.4 
inches (ITS Table 3.3.5.2-1, Function 2, Reactor Vessel Water Level 
High, Level 8). The Allowable Values (to be included in the Technical 
Specifications) and the Trip Setpoints (to be included in plant 
procedures) have been established consistent with the NYPA Engineering 
Standards Manual, IES-3A, "Instrument Loop Accuracy and Setpoint 
Calculation Methodology." The methodology used to determine the 
"Allowable Values" are consistent with the methodology discussed in ISA
S67.04-1994, Part II, "Methodologies for the Determination of Setpoints 
for Nuclear Safety-Related Instrumentation." The proposed value will 
ensure the most limiting requirement is met. All design limits, applied 
in the methodologies, were confirmed as ensuring that applicable design 
requirements of the associated system is maintained.

Page 5 of 7JAFNPP Revision F



DISCUSSION OF CHANGES 
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC) 

LA1 The details of the "Minimum No. of Operable Instrument Channels Per Trip 
System" column of Table CTS 3.2-2 and Note 16 (only one trip system) is 
proposed to be relocated to the Bases. The requirements in LCO 3.3.5.2, 
that the RCIC instrumentation for each Function in Table 3.3.5.2-1 shall 
be OPERABLE and the definition of OPERABILITY suffice. ITS Table 
3.3.5.2-1 will specify the "Required Channels per Function" which is 
identical to the current requirements. The details of the logic 
configuration and the number of trip systems is included in the Bases.  
As such, these details are not required to be in the ITS to provide 
adequate protection of public health and safety. Changes to the Bases 
will be controlled by the provisions of the Bases Control Program 
described in Chapter 5 of the ITS.  

LA2 The details (i.e., closes, RCIC steam supply valve, etc) in the 
"Remarks" column of CTS Table 3.2-2 are proposed to be relocated to the 
Bases. These details are not required to be included in the 
Specification to ensure Operability. The requirements in LCO 3.3.5.2 
that the RCIC System instrumentation for each Function shall be OPERABLE 
and the ITS definition of OPERABILITY suffice. As such, these details 
are not required to be in the ITS to provide adequate protection of 
public health and safety. Changes to the Bases will be controlled by 
the provisions of the Bases Control Program described in Chapter 5 of 
the ITS.  

LA3 The details in the CTS Table 3.2-2 "Trip Level Setting" column for 
Function 16 (Condensate Storage Tank Low Level) that the setting is 
equivalent to 15,600 gallons available is proposed to be relocated to 
the Bases. The requirement in ITS LCO 3.3.5.2 that the RCIC System 
instrumentation for each Function in Table 3.3.5.2-1 shall be OPERABLE, 
the Allowable Value for Function 3 (Condensate Storage Tank Level - Low) 
of > 59.5 inches above the tank bottom, and the specified Surveillances 
wilT ensure that the associated instrumentation remains OPERABLE.  
Therefore the detail is not necessary and has been relocated to the 
Bases. As such, these details are not required to be in the ITS to 
provide adequate protection of public health and safety. Changes to the 
Bases will be controlled by the provisions of the Bases Control Program 
described in Chapter 5 of the ITS.  

LA4 The detail in CTS Table 3.2-2 that the Trip Level Setting of the Reactor 
Water Level Trip Functions (Items 1 and 4) is referenced from the Top of 
Active Fuel (TAF) is proposed to be relocated to the Bases. CTS 1.0.Z 
definition specifies that the Top of Active Fuel, corresponding to the 
top of the enriched fuel column of each fuel bundle, is located 352.5 
inches above vessel zero, which is the lowest point in the inside bottom

Page 6 of 7 Revision FJAFNPP



DISCUSSION OF CHANGES 
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC) 

LA4 (continued) 

of the reactor pressure vessel. (See General Electric drawing No.  
919D690BD). These details are also proposed to be relocated to the 
Bases. The requirement in ITS LCO 3.3.5.2 that the ECCS instrumentation 
for each Function in Table 3.3.5.2-1 shall be OPERABLE, the requirements 
in the Table including the Allowable Value for Functions 1 and 2, the 
definition of Operability, the proposed Actions, and Surveillance 
Requirements are adequate to ensure the instrumentation is properly 
maintained. In addition, the Bases includes a statement that the 
Allowable Value corresponds to a level of water 352.56 inches above the 
lowest point in the inside bottom of the reactor pressure vessel and 
also corresponds to the top of a 144 inch fuel column. As such, these 
details are not required to be in the ITS to provide adequate protection 
of public health and safety. Changes to the Bases will be controlled by 
the provisions of the Bases Control Program described in Chapter 5 of 
the ITS.  

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

None 

TECHNICAL CHANGES - RELOCATIONS 

None

Page 7 of 7JAFNPP Revision F



JAFNPP 
IMPROVED STANDARD TECHNICAL 

SPECIFICATIONS (ISTS) CONVERSION 

ITS: 3.3.5.2 

Reactor Core Isolation Cooling (RCIC) System 
Instrumentation 

NO SIGNIFICANT HAZARDS CONSIDERATION 
(NSHC) FOR LESS RESTRICTIVE CHANGES



NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

There are no plant specific less restrictive changes identified for this 
Specification.

APage 1 of 1JAFNPP Revi si on A
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IMPROVED STANDARD TECHNICAL 
SPECIFICATIONS (ISTS) CONVERSION 

ITS: 3.3.5.2 

Reactor Core Isolation Cooling (RCIC) System 
Instrumentation 

MARKUP OF NUREG-1433, REVISION 1 
SPECIFICATION



RCIC System Instrumentation 
3.3.5.2 

3.3 INSTRUMENTATION 

s3.a.61 3.3.5.2 Reactor Core Isolation Cooling (RCIC) System Instrumentation

LCO 3.3.5.2 The RCIC System instrumentation for each Function in 
Table 3.3.5.2-1 shall be OPERABLE.

APPLICABILITY:
ts Z,.s

MODE 1, 
MODES 2 and 3 with reactor steam dome pressure >b50Opsig.

ACTIONS

----- .-

Separate Condition entry is allowed for each channel.  
-----------------------------------------------------------------

CONDITION REQUIRED ACTION ICOMPLETION TIME

4^ A. One or more channels 
inoperable.

I.

As required by 
Required Action A.1 
and referenced in 
Table 3.3.5.2-1.

A.1

B.1

Enter the Condition 
referenced in 
Table 3.3.5.2-1 for 
the channel.

Declare RCIC System 
inoperable.

ANM 
B.2 Place channel in 

trip.

Imedi ately

1 hour from 

loss of RCIC 
initiation 
capability 

24 hours

C. As required by C.1 Restore channel to 24 hours 
Required Action A.1 OPERABLE status.  
and referenced in 
Table 3.3.5.2-1.

.(continued)

3.3-48

B.  

L



RCIC System Instrumentation 
3.3.5.2

ACTIONS (continelflL.

CONDITION
______I

D. As required by 
Required Action A.1 
and referenced in 
Table 3.3.5.2-1.

REQUIRED ACTION

D.I

I
-- NOTE------

Only applicable if 
RCIC pump suction is 
not aligned to the 
suppression pool.  

Declare RCIC System 
inoperable.

D.2.1 Place 
trip.

channel in

D.2.2 Align RCIC pump 
suction to the 
suppression pool.

I 1

E. Required Action and 
associated Completion 
Time of Condition B, 
C, or D not met.

E.1 Declare RCIC System 
inoperable.

____________ _____________ J

1 hour from discovery of 
loss of RCIC 
initiation 
capability 

24 hours 

24 hours

Immediately

Rev 1, 04/07/95
BWR/4 STS

. • t JI

COMPLETION TIME

3.3-49



).10
RCIC System Instrumentation 

3.3.5.2

SURVEILLANCE REQUIREMENTS 
------------------------------------- NOTES---------------

1. Refer to Table 3.3.5.2-1 to determine which SRs apply for each RCIC 

Function.  

2. When a channel is placed in an inoperable status solely for performance of 

Fro, 564 required Surveillances, entry into associated Conditions and Required 

A/Vk J1ti, Actions may be delayed as follows: (a) for up to hours for Functions 2 

L•a:nd--•l u; and (b) for up to 6 hours for Functions 
an4 Otoprovided the 

associated Function maintains RCIC initiation capabilTity.  
----------------------------------------------------------------------

SURVEILLANCE 

SR 3.3.5.2.1 Perform CHANNEL CHECK.  

SR 3.3.5.2.2 Perform CHANNEL FUNCTIONAL TEST.  

3.3.5.2Z Calibrate the trip units.  

SSR 3 .3 .5.2 •P f H NA I 

_ rR 334.55.JW Perform CHANNEL CALIBRATION.

SR 3.3.5.2.5 Perform CHANNEL CALIBRATION.  

SR 3.3.5.2.6 Perform LOGIC SYSTEM FUNCTIONAL TEST.

FREQUENCY

F REQUENCY 
12 hours L .  

b 2fdays 

days 

92 days 

Qmonths 

~months_

3.3-50BWR/4 STS

Rev 1, 04/07/95
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RCIC System Instrumentation 
3.3.5.2 

Tabte 3.3.5.2-1 (pose I of 1) 

Reactor Core Isolation CooLing Syst= Instrumentation

CONDITIONS 
REWUIRED RUEFERENICED 

CHANNELS FROM REQUIRED JRVEILLANC ALLOWABLE 

FUNCTION PER FUNCTION ACTION A.1 REQUIREMENTS VALUE

I,11 2(ill~

1. Reactor Vessel Water 
Lee LwL Level 2 

2. Reactor Veses Water 
L.L -,Hig Leo•elt 8

B SR 

C SR 
SR

3.3.5.2.1 Inches 

3.3.5.2.2 

3.3.5.2.6 

3.3.5.2.1 s itnches 

3.3.S.2.-N, 
3.3.5.:2 _ ¢ •.  
3.3.5.2.• 
3.3.5.2.6

3.

Lýý9
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION 

RETENTION OF EXISTING REQUIREMENT (CLB) 

CLBl The brackets have been removed for the Frequency of ITS SR 3.3.5.2.2 and 
the 92 day Frequency retained consistent with CTS Table 4.2-2 and with 
the reliability analysis of GENE-770-06-02-A.  

CLB2 ISTS SR 3.3.5.2.3 has been renumbered as SR 3.3.5.2.4. The SR Frequency 
has been modified to be consistent with the frequency in CTS Table 4.2-2 
Note 15 and approved in JAFNPP Technical Specification Amendment No. 89.  

CLB3 The brackets have been removed from the Frequency of ITS SR 3.3.5.2.6 
(LSFT) and the Frequency has been extended from 18 months to 24 months 
consistent with CTS Table 4.2-2. This Frequency is consistent with the 
JAFNPP fuel cycle.  

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

PAl The SRs associated with each Function in Table 3.3.5.2-1 have been 
renumbered as required, consistent with changes to the ITS 3.3.5.2 SR 
Table.  

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

PA3 Changes made to be consistent with Bases.  

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB1 The brackets have been removed from the ITS 3.3.5.2 Applicability 
consistent with the CTS 3.5.E.1. The RCIC System is designed to 
function during isolation of the reactor from the main condenser and a 
total loss of offsite power when reactor pressure is above 150 psig 
(UFSAR 4.7.1) 

DB2 ISTS 3.3.5.2 Function 4 (Suppression Pool Water Level -High) does not 
apply to the JAFNPP specific design. This Function has been deleted and 
the subsequent Function has been renumbered. In addition, ITS 3.3.5.2 
SR Note 2 has been adjusted, as required.  

DB3 The brackets have been removed from ISTS SR 3.3.5.2.4 (SR 3.3.5.2.3) and 
from the Surveillance Frequency of SR 3.3.5.2.5 consistent with the 
requirements in CTS Table 4.2-2 and the calibration methodology for the 
associated channels of each Function. The Surveillance Frequency of 
SR 3.3.5.2.5 has been extended to 24 months.

Page 1 of 2.IAFNPP Revision A



JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION 

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB4 The brackets have been removed and the proper number of channel s 
included for each Function in Table 3.3.5.2-1. The values are 
consistent with the JAFNPP design. In all cases, all existing channels 

- are included.  

DB5 The brackets have been removed from the Allowable Values and the proper 
plant specific value has been included in accordance with the setpoint 
cal cul ati on methodology.  

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) 

None 

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

None

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE MX) 

X1 The brackets have been removed from ISTS Table 3.3.5.2-1 Function 5 
(Manual Initiation) and retained as Function 4 in accordance with M2.

Page 2 of 2JAFNPP Revision A
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RCIC System Instrumentation 
B 3.3.5.2 

"JIe>$ 
~ A~ 

Y

B 3.3 INSTRUMENTATION

B 3.3.5.2 Reactor Core Isolation Cooling (RCIC) System Instrumentation

BASES

BACKGROUND
The purpose of the RCIC System instrumentation is to -

initiate actions to ensure adequate core cooling whe the- ji() 
(fecor vse islolitae from its Pria WM A(1K•t••-• 

*1iný codnerL and/5normal coolant ma~keup flow from thh ee 

Reactor Feedwater System is-navailable, such that 1W 
initiation of the low pressure Emergency Core Cooling Systems (ECCS) pumps does not occur. A more complete 

discussion of RCIC System operation is provided in the Bases 
of LCO 3.5.3, IRCIC System." -L,. LocLev-1 ZF 

The RCIC System may be initiated by either automatic or 
manual means. Automatic initiation occurs for conditions of 
,feactor ,Vessel • L aterXevel. The variable is 
monitored by four transmitters that are connected to four 
trip units. The outputs of the trip units are connected to 
relays whose contacts are arranged in a one-out-of-two taken 
twice logic arrangement. Once initiated, the RCIC logic 
seals in and can be reset by the operator only when the 
reactor vessel water level signals have cleared.

ýAo, 6 The RCIC test line isolation valvef chtl als a imar 
tjj e-a is close on a ic Initiation 

signa to allowful system flow nain pr ry

The RCIC System also monitors the water levelg inif 
condensate storage tank. (CST) UL, since 

1~I - 1, I .EZfte t IM! of wtrfrCIC operation.  
J;•& 1 Sour, Reactor grade water in the CSTkis the normal source. Upon 

receipt of a RCIC initiation. signal, the CST suction valveU 
•(.•6_X is automatcally signaled to open (it is normally in the \ 

open position unless the pump suction frI the suppression 
pool viiT-TE open. If the water level inj• CSTt-fai-V -P 
below a prese-Tected level, first the suppression pool 
suction valves automatically open, and then the CST suction 
valve automatically clos. Two level switches are used to 

• " etect Iow water Ieve In CST. er tcn EXI uEtI 
4 leve I A•;51 -X, the suppression pool suction valves to open and the CSTs • •-- •sf•÷/'-- suction valve to close. line sup ~sston pool u~ v~e 

St, &, -%-1715 au~em uly .open d tWCST suction valv closes i 
"high wa level is detecte ln the suppressoq pool

ihe CST 5'-"- Save L&~~A ei O~ 4~.,o CSý0EHS**Cft

(ýA I-

N.



RCIC System Instrumentation 
B 3.3.5.2

BASES

BACKGRO 
(cont

UND oeef -toIw f-IA c 
inued) lo prevent losing suction to the pum-p the suction va vis

are interlocked so that M tion pat must be open before 
the automatically closes.~Js~ 

s.'c a^00 ssiov, &!l.' &%i (&- CS The RCIC System provides makeup water to e reactor until 
the reactor vessel water level reaches the high water level 

S(L.evel 8) trip (two-out-of-two logic-._at which time the

APPLICABLE The function of the RCIC Systemito roy 
SAFETY ANALYSES, M respond to transient events The 
LCO, and RCIC System is not an Engineered Safe.SCySrtem and 
APPLICABILITY no credit is taken in the safety analyses for MrCSystem 

opertation.se 5' 

j~m-42 cScrs inst .ntation, are inc ed in the Technical, 

v +frit%% Certain instrumentation Functions are retained for other 
0'-'? " r•reasons and are described below in the individual Functions 

The OPERABILITY of the RCIC System instrumentation is 
dependent upon the OPERABILITY of the individual 

I instrumentation channel Functions specified in
au so4.4.U.9-4. Lacn Functilon must; nave a required number of OPERABLE channels with their setpoints within the 

s ~ctfied Allowable values, where appropriate. -c ,,, ,• j 
Lnopeeabeer 'ots aactu al trns•~L t h no |hn tts / 

•reu~rd Alowahle 'aup/The actual setpoint is Ca librated 
€onsisteent w th applicable setpoint methodology assumptions.

Allowable Values are specified for each RCIC System 
instrumentation Function specified in the Table. Nominal 
trip setpoints are specified in the setpoint calculations.  
The nominal, setpoints are selected to ensure that the 
setpoints do not exceed the Allowable Value between CHANNEL 

(continued)
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RCIC System Instrumentation 
B 3.3.5.2

BASES

APPLICABLE 
SAFETY ANALYSES 
LCO, and 
APPLICABILITY 

(continued)

CALIBRATIONS. Operation with a trip setpoint less 
S, conservative than the nominal trip setpoint, but w

Allowable Value, is acceptable. Ef1&Txh wio1-Va 
pec eo or instrumen ;ncertainties I 

".14o the FunctA'on. These uncertilhties are desc~ibe4
p.

The individual Functions are required to be OPERABLE in 
MODE 1, and in MODES 2 and 3 with reactor steam dome 
pressure > 150 pslg since this is when RCIC is required to 
be OPERABLE. (Refer to LCO 3.5.3 for Applicability Bases 
for the RCIC System.) 

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

1. Reactor Vessel Water Level-Low LoUteve YA

Low reactor pressure vessel (RPV) water level indicates that 
normal feedwater flow is Insufficient to maintain reactor 
vessel water level and that the capability to cool the fuel 
may be threatened. Should RPV water level decrease too far, 
fuel damage could result. Therefore, the RCIC System is 
initiated at Level 2 to assist in maintaining water level 
above the top of the active fuel.  

Reactor Vessel Water Level--Low Lowe kevel Isignal s are HO 
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. 0 

The Reactor Vessel Water Level--Low Lowa& Level 2 Allowable/ , 
Value is set high enough such that for complete loss of 
feedwater flow, the RCIC System flow with high pressure 

| h 1 coolant injection assumed to fail will be sufficient to S/aavoitdtinitiation of low pressure ECCS at Level 1.107I 

Four channels of Reactor Vessel Water Level-Low Low.  
Level 2 Function are available and are required to bre 

U)) OPERBLE when RCIC is required to be OPERABLE to ensure that 
no single instrument failure can preclude RCIC initiation.  
Refer to LCO 3.5.3 for RCIC Applicability Bases.  

(continued)
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j INSERT ASA 

A channel is inoperable if its actual trip setpoint is not within its required 
Allowable Value. Trip setpoints are those predetermined values of output at 
which an action should take place. The setpoints are compared to the actual 
process parameter (e.g., reactor vessel water level), and when the measured 
output value of the process parameter exceeds the setpoint, the associated 
device (e.g., trip unit) changes state. The analytic 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 I 
seen during periodic surveillance or calibration. These effects are 
instrumentation uncertainties observed during normal operation (e.g., drift 
and calibration uncertainties).  

S$INSERT Function 1 

The Allowable Value is the water level above a zero reference level which is 
352.56 inches above the lowest point inside the RPV and is also at the top of 
a 144 inch fuel column (Ref. 2).  

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

Insert Page B 3.3-141 Revision F



RCIC System Instrumentation 
B 3.3.5.2 

SAFETY ANALYSES, 
LCO, and High RPV water level indicates that sufficient cooling water 
APPLICABILITY inventory exists in the reactor vessel such that there is no 

(continued) danger to the fuel. Therefore the Level B signal is used 
Sto close the RCIC s___eam___I_ s ury. M_ 0 an_ Xcoo• MOydorval~ve to Mprev~ent overflow 'i nto- the .

main steam lines L 5s). (u IM-N S~rue. a -st€sulyave.fJ -.

Reactor Vessel Vater Level-Hig-\evel ignals for RCIC A-3 
are initiated from wo level transmitters from the narrow 
range water level measurement instrumentation, which sense e•a 
the difference between the pressure due to a constant columnIrnt 

L-. • ,, of water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel.  

The Reactor Vessel Water Level--Highg evel Allowable-'.
Value is high enough to preclude isolating the ft-----= 
valve o4tI KM during normal operation, yet low enough to \jae -- . fi, the MEMC X m Urin n water overflowing into the 

Two channels of Reactor Vessel Water Level -HighmLevel 8) 
Function are available and are required to be OPERABLE when 
RCIC is required to be OPERABLE to ensure that no single 
instrument failure can preclude RCIC initiation. Refer to 
LCO 3.5.3 for RCIC Applicability Bases.  

S• ~3. Condensate Storage Tank(Level,.-Low• 

Low level in the C iTkindicates the unavailability of an Kadequate supply of makeup water from this normal source.  
N rmally, the suction valve between the RCIC pump and the 
C C is open and, upon receiving a RCIC initiation signal, 
water for RC C injection would be taken from the CST s 
However, f the water leve •nI CSC falls blow a 
preselected level, first the suppress ion pool suction valves) automatically open, and then the CSTj uction valve 
c automatically closes. This ensures that an 

1a equa 'e suply of makeup water is available to the RCIC 
ump. To prevent losing suction to the pump, the suction 

valves are interlocked so that the suppression pool suction 
valves must be open before the CST•-uction valve 
automatically closes.  

(continued)
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-• INSERT Function 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. 2).

Insert B 3.3-142
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DtIC System Instrumentation
B 3.3.5.2

BASES 

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

3 Cd at1a 1J e-Low (continued)

Two level switches are used to deteclIow water level 4 s) 
CST. The Condensate Storage Tank eLvel-Low Function 
Allowable Value is set high enough to ensure adequate pump 
suction head while water is being taken from the CST.

IR channels of Condensate Storage Tank Level-Low Function 
are available and are required to be OPERABLE when RCIC is 
required to be OPERABLE to ensure that no single instrument 
failure can preclude RCIC diap to suppression pool source.  
Refer to LCO 3.5.3 for RCIC Applicability Bases.

ecinn Onnib_ 2+&/ 1DWD1_Mnh

Excessively high su ession pool water level could result 
in the loads on t suppression pool exceeding design val s 
should there be blowdown of the reactor vessel pressur 
through the s ty/relief valves. Therefore, signals 
indicating suppression pool water level are us to 
transfer t suction source of RCIC from the CST the 
suppress n pool to eliminate the possibility o RCIC 
contin ng to provide additional water from ource outside 
prir y containment. This Function satisf* Criterion 3 of 
th RC Policy Statement. To prevent lo g suction to the 

, the suction valves are interlock so that the 
ppression pool suction valves must open before the CST 

suction valve automatically closes 

Suppression pool water level slnals are initiated from two 
level switches. The Allowab Value for the Suppression 
Pool Water Level-High Fun ion is set low enough to ensur 
that RCIC will be align to take suction from the 
suppression pool befor the-water level reaches the poit at 
which suppression de gn loads would be exceeded.  

Two channels of pression Pool Water Level- gh Function 
are available are required to be OPERAB when RCIC is 
required to OPERABLE to ensure that n ingle instrument 
failure can reclude RCIC swap to supp ssion pool source.  
Refer to L 3.5.3 for RCIC Awolica it yt Rarm

(continued)
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RCIC System Instrumentation 
B 3.3.5.2

BASES

(
APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

(continued)

j Manual Mntiation

The Manual Initiation push button switch introduces a signal 
into the RCIC System initiation logic that is redundant to 
the automatic protective instrumentation and provides manual 
initiation capability. There is one push button for the 
RCIC System.  

The Manual Initiation Function is notfassumeŽ1n any 
accident or transient analyses in the FSAR. However, the 
Function is retained for overall redundancy and diversity of 
the RCIC function as required by the NRC in the plant 
licensing basis.  

There is no Allowable Value for this Function since the 
channel is mechanically actuated based solely on the 
position of the push button. One channel of Manual 
Initiation is required to be OPERABLE when RCIC is required 
to be OPERABLE.

Reviewer's Note: rtain LCO Completlo limes are based on 
approved top reports. In order a licensee to us 
the times, licensee must Just the Completion T as 
required the staff Safety Ev ation Report (SE or the 
top i c port.  

A Note has been provided to modify the ACTIONS related to 
RCIC System instrumentation channels. Section 1.3, 
Completion Times, specifies that once a Condition has been 
.entered, subsequent divisions, subsystems, components, or 
variables expressed in the Condition discovered to be 
inoperable or not within 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 RCIC System instrumentation channels provide 
appropriate compensatory measures for separate inoperable 
channels. As such, a Note has been provided that allows 
separate Condition entry for each inoperable RCIC System 
instrumentation channel.

(continued)
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RCIC System Instrumentation 
B 3.3.5.2 

BASES 

ACTIONS A.  (continued) Required Action A.1 directs entry into the appropriate 

Condition referenced in Table 3.3.5.2-1. The applicable 
Condition referenced in the Table is Function dependent.  
Each time a channel is discovered to be inoperable, 
Condition A is-entered for that channel and provides for 
transfer to the appropriate subsequent Condition.  

B.1and B.  

Required Action B.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same Function result in a complete loss 
of automatic initiation capability for the RCIC System. In 
this case, automatic initiation capability is lost if two 
Function I channels in the same trip system are inoperable 
and untripped. In this situation (loss of automatic 
initiation capability), the 24 hour allowance of Required 
Action B.2 is not appropriate, and the RCIC System must be 
declared inoperable within I hour after discovery of loss of 
RCIC initiation capability.  

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
"*time zero' for beginning the allowed outage time "clock.' 
For Required Action B.1, the Completion Time only begins 

a upon discovery that the RCIC System cannot be automatically 
initiateUIdueFto two inoperable, untripped Reactor Vessel 

aer Leve--LOWowriLevel 2 channels,1 1afiEtC~p-_ 
pjqD The T-K lpetton Tim from discovery of loss 

(2) of initiation capability is acceptable because it minimizes 
risk while allowing time for restoration or tripping of 
channels.  

Because of the redundancy of sensors available to provide 
initiation signals and the fact that the RCIC System is not 
assumed in any accident or transient analysis, an allowable 

()_out of service time of 24 hours has been shown to be 
acceptable (Ref._(P) to permit restoration of any inoperable
channel to OPERABLE status. If the inoperable channel 
cannot be restored to OPERABLE status within the allowable 
out of service time, the channel must be placed in the 
tripped condition per Required Action B.2. Placing the 

(continued)
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RCIC System Instrumentation 
B 3.3.5.2 

BASES 

ACTIONS L..j andLLB (continued) 

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

A risk based analysis was performed and deterui hat an 

allowable out of service time of 24 hours (Ref.))s 
acceptable to permit restoration of any inoperable channel 
to OPERABLE status (Required Action C.1). A Required Action 
(similar to Required Action B.I) limiting the allowable out 
of service time, if a loss of automatic RCIC initiation 
capability exists, is not required. This Condition aoRI es6D Ž 

to the Reactor Vessel Water Level--HighigkLtevel 8Function 
whose logic is arranged such that any inoperable;i'i-il•4) 
will result in a loss of automatic RCIC initiation 
capab it As stated above, this loss of automatic RCIC 
initiation capability was analyzed and determined to be 

$t(.• Aca acacceptable. This Condition also applies to the Manual 

-I Initiation Function. Since this Function is not assumed in 
any accident or transient analysis, a total loss of manual 
initiation capability (Required Action C.1) for 24 hours is 
allowed. The Required Action does not allow placing a 
channel in trip since this action would not necessarily 
result in a safe state for the channel in all events.  

D.1. D.2.1. and D.2.2 CS 

Required Action D.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same Function result n automatic 

°V) component initiation capability being lost for the 

e, feature(s). For Required Action D.1, the CIC System is the 
only associated feature. In this case, aut iLjj.ititation 
cap�a is lost if two Function 3 channel 

W Mon slare inoperable and untrippei" n- this 
s ua ion (loss of automatic suction fiM), the 24 hour 
allowance of Required Actions D.2.1(and D.2.2 is not 

-3 4 t -a(co n t i n u e d )

Rev 1, 04/07/95B 3.3-146BWR/4 STS



RCIC system Instrumentation B 3.3.5.2

BASES

D.1. D.2.1. and D.2.2 (continued) 

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

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
"time zero* for beginning the allowed outage time "clock., 
For Required Action D.1, the Completion Time only begins 

-- upon discovery ThaT Tne KILC Systecannot be automatically 
Sraligned to the suppression pool due to two inoperable, 

untripped channels in the same Function. The I hour 
Completion Time from discovery of loss of initiation 
capabilit is acceptable because it minimizes risk while 
a owing time for restoration or tripping of channels.  

S4/,iBecause of the redundancy of sensors available to provide 
.At initiation signals and the fact that the RCIC System is not 

assumed in any accident or transient analysis, an allowable 
out of service time of 24 hours has been shown to be 

3) ccep~able (Ref.0) to permit restoration of any inoperable'' 
channel to OPERABLE status. If the inoperable channel 
cannot be restored to OPERABLE status within the allowable 
out of service time, the channel must be placed in the 
tripped condition per Required Action D.2.1, which performs 
the intended function of the channel (shifting the suction 
source to the suppression pool). Alternatively, Required 
Action D.2.2 allows the manual alignment of the RCIC suction 
to the suppression pool, which also performs the intended 
function. If Required Action D.2.1 or D.2.2 is performed, 
measures should be taken to ensure that the RCIC System 
piping remains filled with water. If it is not desired to 
perform Required Actions D.2.1 and D.2.2 (e.g., as in the 
case where shifting the suction source could drain down the 
RCIC suction piping), Condition E must be entered and its 
Required Action taken.

(continued)
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RCIC System Instrumentation 
B 3.3.5.2

BASES 

ACTIONS E.  
(continued) With any Required Action and associated Completion Time not 

met, the RCIC System may be incapable of performing the 
intended function, and the RCIC System must be declared 
inoperable immediately. p#

SURVEILLAN 
REQUIREMEN

ICE 
Trs

~~~sed /one'roe-' 

L[ Reviewer's te:* Certmain F encies are based on proved 

topical rorts. In order r a licensee to use esep 
Freque es, the license st Justify the Fre ncies as 
requ d by the staff S for the topical re __t.

As noted.in the beginning of the SRs, the SRs for each RCIC 
System instrumentation Function are found in the SRs column 
of Table 3.3.5.2-1.  

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditi ons re ons may bedelayed as follows: 

hnctons.2 an - ; and (b) for up 

to 6 hours for Functions N provided the 
associated Function maintaTn-s-tip capability. Upon 
completion of the Surveillance, or expiration of the 6 hour 
allowance, the channel must be returned to OPERABLE status 
or the applicable Condition entered and Required Actions 
taken. This Note is based on the reliability analysis 

,--- eri assumption of the average time required to perform] 
channl surveillance. That analysis demonstrated that the 
6 hour testing allowance does not significantly reduce the 
probability that the RCIC will initiate when necessary.

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 parameter on other similar 
channels. It is based on the assumption that instrument 
channels monitoring the same parameter should read 
approximately the same value. Significant deviations 
between the instrument channels could be an indication of 
excessive instrument drift in one of the channels or 

(continued)
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sL ... 2.1 (continued) 

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.

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

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

A CHANNEL FUNCTIONAL TEST isperformed on each required 
channel to ensure that theM channel will perform 

"intended function.#

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

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

The calibration of trip units provides a check of the 
trip setpoints. The channel must be declared inoperab 
the trip setting is discovered tobe less conservative

the

actual 
)le if 
than

the Allowable Value specified in Table 3.3.5.2-1. IT the 
trip setting is discovered to be less conservative than the 

setting 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

(continued)

Rev 1, 04/07/95
BWR/4 STS

IP3.1.5.2-IL

B 3.3-149



.0/

S3INSERT SR 3.3.5.2.2 

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

relay are verified by other Technical Specifications and non-Technical 
Specifications tests at least once per refueling interval with applicable 
extensions.
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(continued)

must be readjusted to be equal to or more conservative than 

accounted for in the priate setpoint methodology.  

The Frequency o~ ayis based on the reliability 

SR 33.5.~andSR 3.3.5.2.5ro o+ 

A CHANNEL CALIBRATION is a complete check of the instrument 

loop and the sensor. This test verifies the channel 

responds to the measured parameter within the necessary 

range and accuracy. CHANNEL CALIBRATION leaves the channel 

adjusted to account for instrument drifts between successive 

calibrations consistent with the plant specific setpoint 
methodology.  

The Frequency of SR 3.3.5.2 is based upon the assumption 

of a 92 day calibration interval in the determination of the 

magnitude of equipment drift in the setpoint analysis.

he Fro uency of SR 3.3.5.2.5 is based upon the assumption 
o o month calibration interval in the determination of 

Kthe magn tude of equipment drift in the setpoint analysis.  

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 

OPERABILITY of the required initiation logic for a specific 

channel. The system functional testing performed in 

LCO 3.5.3 overlaps this Surveillance to provide complete 

testing of the safety function.  

he month Frequency is based on the need to perform this 

SSurvei lance under the conditions that apply during a plant 

outage and the potential for an unplanned transient if the 

Surveillance were performed with the reactor at power.  

Operating experience has shown that these comnents usually 

pass the Surveillance when performed at the j8Jmonth 

Frequency.

(continued)
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