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B 3.3 INSTRUMENTATION 

B 3.3.1.1 Reactor Protection System (RPS) Instrumentation 

BASES 

BACKGROUND The RPS initiates a reactor scram when one or more monitored 
parameters exceed their specified limits, to preserve the *--

int irty of the fuel cladding and the Jeactor $'oolant \ Sand 
minimize the energy that must be absorbed / 

S-i-ng a loss of coolant accident (LOCA). This can be 
accomplished either automatically or manually. L01 

The protection and monitoring functions of the RPS have been 

designed to ensure safe operation of the reactor. This is 

achieved by specifying limiting safety system settings 
(LSSS) in terms of parameters directly monitored by the RPS, 
as well as LCOs on other re cto~rsy~st~em parameters an 

#j•r •V-pectitcation aS the Allowab1"Values, which, In cof unctilon) 

"with t LCOs, establish the th shold for protective yst Jact ontprvt exceeding accep kble limits, i ha / d| 
r d i Accidents(Ds 

dThe RPS, as in the SAR, (Ref. 1), includes 
.. ensors, rei.ys,bypi.. circuits, and switches that are 

necessary to cause initiation of a reactor scram.  

--- Functional diversity is provided by monitoring a wide range 
•.ý Cof dependent and independent parameters. The input 

\ • - _,. parameters to the scra logic are from instrumentation that 
monitors reactor vessel water level, reactor vessel P'q 3 

"ressure, neutron flux, main steam line isolation valve 

p -os t on, turbine control valve (TCV) fast closur , t r il 

M •AI turbine stop valve (TSV) positi r 
pressure, a md scý1 ar1 v11olume (SW) water level, asa 
well as reactor mode switch in shutdown position and manual 

scram signals. There are at least four redundant sensor p 1%°tjsa 

input signals from each of these parameters (with the K

exu.tion of the reactor mode switch in shutdown/scram 
signal). Most channels include jummo:.  
r U'- that compares measured input signals with 

uZr^ e j pro-established setpoints. When the setpoint is exceeded 
the channel u u r ou puts an PS 

trip signal to te trip logic, a e I sumnma - 1 

) y o senso ca e of in iating scrams ri n-

atici ated operaýting anset U pj9lL!1 zed 
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c A INSERT BKGD-2 

Technical Specifications are required by 10 CFR 50.36 to contain LSSS defined 
by the regulation as "...settings for automatic protective devices.. .so 
chosen that automatic protective action will correct the abnormal situation 
before a Safety Limit (SL) is exceeded." The Analytic Limit is the limit of 
the process variable at which a safety action is initiated, as established by 
the safety analysis, to ensure that a SL is not exceeded. Any automatic 
protection action that occurs on reaching the Analytic Limit therefore ensures 
that the SL is not exceeded. However, in practice, the actual settings for 
automatic protective devices must be chosen to be more conservative than the 
Analytic Limit to account for instrument loop uncertainties related to the 
setting at which the automatic protective action would actually occur.  

The Trip Setpoint is a predetermined setting or a protective device chosen to 
ensure automatic actuation prior to the process variable reaching the Analytic 
Limit and thus ensuring the SL would not be exceeded. As such, the Trip 
Setpoint accounts for uncertainties in setting the device (e.g., calibration), 
uncertainties in how the device might actually perform (e.g., repeatability), 
changes in the point of action of the device over time (e.g., drift during 
surveillance intervals), and any other factors which may influence its actual 
performance (e.g., harsh accident environments). In this manner, the Trip 
Setpoint plays an important role in ensuring that SLs are not exceeded. As 
such, the Trip Setpoint meets the definition of an LSSS and could be• 
used to meet the requirement that they be contained in the Technical 
Specifications.  

Technical Specifications contain values related to the OPERABILITY of 
equipment required for the safe operation of the facility. Operable is 
defined in Technical Specifications as "...being capable of performing its 
safety function(s)." For automatic protective devices, the required safety 
function is to ensure that a SL is not exceeded and therefore the LSSS as 
defined by 10 CFR 50.36 is the same as the OPERABILITY limit for those 
devices. However, use of the Trip Setpoint to define OPERABILITY in Technical 
Specifications and its corresponding designation as the LSSS required by 10 
CFR 50.36 would be an overly restrictive requirement if it were applied as an 
OPERABILITY limit for the "as found" value of a protective device setting 
during a surveillance. This would result in Technical Specification 
compliance problems, as well as reports and corrective actions required by the 
rule which are not necessary to ensure safety. For example, an automatic 
protective device with a setting that has been found to be different from the 
Trip Setpoint due to some drift of the setting may still be OPERABLE since 
drift is to be expected. This expected drift would have been specifically 
accounted for in the setpoint methodology for calculating the Trip Setpoint 
and thus the automatic protective action would still have ensured that the SL 
would not be exceeded with the "as found" setting of the protective device.  
Therefore, the device would still be OPERABLE since it would have performed 
its safety function and the only corrective action required would be to reset 
the device to the Trip Setpoint to account for further drift during the next 
surveillance interval.

Insert Page B 3.3-1a Revision F



II-I NSERT BKGD-2 (continued)

Use of the Trip Setpoint to define "as found" OPERABILITY and its designation 
as the LSSS under the expected circumstances described above would result in 
actions required by both the rule and Technical Specifications that are 
clearly not warranted. However, there is also some point beyond which the 
device would have not been able to perform its function due, for example, to 
greater than expected drift. This value needs to be specified in the 
Technical Specifications in order to define OPERABILITY of the devices and is 
designated as the Allowable Value which, as stated above, is the same as the 
LSSS.  

The Allowable Values specified in Table 3.3.1.1-1 serv ashe LSSS such that 
a channel is OPERABLE if the trip setpoint is found not to exceed the 
Allowable Value. As such, the Allowable Value differs from the Trip Setpoint 
by an amount primarily equal to the expected instrument loop uncertainties, 
such as drift, during the surveillance interval. In this manner, the actual 
setting of the device will still meet the LSSS definition and ensure that a 
Safety Limit is not exceeded at any given point of time as long as the device 
has not drifted beyond that expected during the surveillance interval. If the 
actual setting of the device is found to have exceeded the Allowable Value the 
device would be considered inoperable from a Technical Specification 
perspective. This requires corrective action including those actions required 
by 10 CFR 50.36 when automatic protective devices do not function as required.  
Note that, although the channel is "OPERABLE" under these circumstances, the 
trip setpoint should be left adjusted to a value within the established trip 
setpoint calibration tolerance band, in accordance with uncertainty 
assumptions stated in the referenced setpoint methodology (as-left criteria), 
and confirmed to be operating within the statistical allowance of the 
uncertainty terms assigned.

Insert Page B 3.3-1b Revision F



BACKGROUND The RPS is comprise of two moe enoen trip sybiw 
(continued) (A and B) with hane in 

channels A IAnns B2) as ffl I'ii Reference .  

Tr c s A I, all uts o A2" c a in a trip system are combined 
•j Z 'o•-' / in a one-out-of-two logic so that either channel can trip 

4-te assoc ated trip system. The tr pping o oth trip 
T'( •,'J systems will produce a reactor scram. This logic 

arrangement is referred to as a one-out-of-two taken twice 
0 ' " logic. Each trip system 4jRENreset by use of a reset 

ere, s- switch. If a full scram occurs (both trip systems trip), a 

/J i -f- relay prevents reset of the trip systems forklO seconds •, 

C (4 +r, after the full scram signal is received. This 10 second ( 
delay on reset ensures that the scram function will be 

1, 4, 'Jcompleted.  

STwo scram pilot valves are located in the hydraulic control 
unit for each control rod drive (CRD). Each scram pilot 

D valve is solenoid operated, with the solenoids normally 
energized. The scram pilot valves control the air supply t 

.. 4,&1a4 ar ndtlet valves for the associated CRD.
0

When either scram pilot valve solenoid is energized, air 
pressure holds the scram valves closed and, therefore, both 
scram pilot valve solenoids must be de-energized to cause a 

control rod to scram. The scram valves control the supply 
and discharge paths for the CRD water during a scram. One 
of the scram pilot valve solenoids for each CRD is 
controlled by trip system A, and the other solenoid is 
controlled by trip system B. Any trip of trip system A in 
conjunction with any trip in trip system B results in 

de-energizing both solenoids, air bleeding off, scram valves 
opening, and control rod scram.  

The backup scram valves, which energize on a scram signal to 

depressurize the scram air header, are also controlled by 
the RPS. Additionally, the RPS System controls the SDV vent 
and drain valves such that when both trip systems trip, the 
SOY vent and drain valves close to isolate the SDV.  

i.s r~et-ire.L -Co 

APPLICABLE The actions of the RPS are assm in the safety analyses of 

SAFETY ANALYSES, References 1, 2, and 3. The RPS-initiateV a reactor scram 

LCO, and when monitored parameter values exceed the Allowable Values, 

APPLICABILITY - specified by the setpoint methodology and listed in 
Table 3.3.1.1-1 to preserve the integrity of the fuel 
cladding, the eu na •RCPBO, and 

=2 (continued)
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There are four RPS channel test switches, one associated with each of the four 
automatic trip channels. These test switches allow the operator to test the 
OPERABILITY of the individual trip channel automatic scram contractors. In 
addition, trip channels A3 and B3 (one trip channel per trip system) are 
provided for manual scram. Placing the reactor mode switch in shutdown 
position or depressing both channel push buttons (one per trip system) will 
initiate the manual trip function.

Insert Page B 3.3-2
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BASES 

APPLICABLE the containment by minimizing the energy that must be 
SAFETY ANALYSES, absorbed following a LOCA.  
LCO, and 
APPLICABILITY RPS instrumentation satisfies Criterion 3 of MR o 

(continued) -'. Functions not spec ically credited in the 
accident analysis are retained for the overall redundancy 

(--//•cF• C*oe • •' •j(• ) and diversity of the RPS as required by the NRC approved 
( licensing basis.  

The OPERABILITY of the RPS is dependent on the OPERABILITY 
of the individual instrumentation channel Functions 
specified in Table 3.3.1.1-1. Each Function must have a 
required number of OPERABLE channels per RPS trip system, 
with their setpoints within the specified Allowable Value, 

Swhere appropriate. The actual setpoint is calibrated 
consistent with applicable setpoint methodology assumptions.  
Each channel must also respond within its assumed response 

Allowable Values are specified,. for q•O RPS Function 
specified in the Table. Nominal trip setpoints are 
specified in the setpoint calculations. The nominal 
setpoints are selected to ensure that the actual setpoints 
do not exceed the Allowable Value between successive CHANNEL 
CALIBRATIONS. Operation with a trip setpoint less 
conservative than the nominat 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 limitinj values of the process Sj1-•mrlmameters-obtained fro th jaey_ naly(.Oe-lowbl 

/ ~ ~ ~ ~ ~ ~ ~ ~ ~~~n ......•(P ... .,. ,--yti¢' lmlt, rected for\ 
calibra(ion, process, and some of i'the instrument/errors.  

eta ocr,,e,-,j• The trip setpoints/are then determined accountipg for the 
lremainiog instrumett errors (e.g. drift). Th .tri'p ....  
isetpeifts derived/in this iunner provide ideq ate protection 

,)becau e instrumeptation uncerta nties, proce effects, 
calibration tolerances, instr nt drift, an severe

Rev 1, 04/07/95
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The trip setpoints are derived from the analytical limits and account for all 
worst case instrumentation uncertainties as appropriate (e.g., drift, process 
effects, calibration uncertainties, and severe environmental errors (for 
channels that must function in harsh environments as defined by 10 CFR 
50.49)). The trip setpoints derived in this manner provide adequate 
protection because all expected uncertainties are accounted for. The 
Allowable Values are then derived from the trip setpoints by accounting for 
normal effects that would be seen during periodic surveillance or calibration.  
These effects are instrumentation uncertainties observed during normal 
operation (e.g., drift and calibration uncertainties).

Insert Page B 3.3-3
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APPLICABLE jen-vroment errors (fp/ channels that m•st fup•:o nhs 

SAFETY ANALYSES, [environments as def. 3 ed by 10 CFR 50.49) are accounted fo 
LCO, and 
APPLICABILITY The OPERABILITY of scram pilot valves and associated 

(continued) solenoids, backup scram valves, and SDV valves, described in 
the Background section, are not addressed by this LCO.  

The ndividual Functions are required to be OPERABLE in the 
r MODES specified in the table, which may require an RPS trip 

to mitigate the consequences of a design basis accident or 
transient. To ensure a reliable scram function, a 

FAI combination of Functions are required in each MODE to 
provide primary and diverse initiation signals.  

- MOheTRPS1 i rE d PER, tE7• MDE 5 with any IM 6 D 

control rod withdrawn from a core cell containin one or ?A7 
-- \ omore fuel assemblies, onirol ros withdrawn from a corere 
-h, M0-()rcjte3.-s'1A-k ,-M) con aTi ng no uel assemblies do not affect thehe 

a.'.r 2- reactivity of the core and, therefore, are nottreguired to 
have the capability to scram. Provide al other con ro 
rods remain inserted, the RPS function iscnMZ re~quire~d.Iný 
this condition, the required SDM (LCO 3.1.1) and refuel 
position one-rod-out interlock (LC 3.9.2) ensu [V R P r
event requiring RPS will occur. n 

*y. W MODES 3 and 4,Vall control rods are fully inserted and the 
Reactor aode -witch Shutdown Position control rod withdrawal 
block (LCO 3.3.2.1) does not allow any control rod to be 

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

Intermediate Range Monitor (IRM) 

l.a. Intermediate Range Monitor Neutron Flux-Hiah 

The IRMs monitor neutron flux levels from the upper range of 
the source range monitor (SRM) to the lower range of the 
average power range monitors (APR.s). The IRMs are capable 
of generating trip signals that can be used to prevent fuel 
damage resulting from abnormal operating transients in the 
intermediate power range. In this power range, the most 
significant source of reactivity change is due to control 

(continued)
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BASES 

APPLICABLE I.a. Intermediate Ranae Monitor Neutron Flux-Hiah 
SAFETY ANALYSES, (continued) 
LCO, and 
APPLICABILITY rod withdrawal. The IRM provides diverse protection fur the 

rod worth minimizer (RWM), which monitors and controls the 
movement of control rods at low power. The RWM prevents the 
withdrawal of an out of sequence control rod during startup 
that could result in an unacceptable neutron flux excursion 
(Ref. 2). The IRM provides mitigation of the neutron flux 
excursion. To demonstrate the capability of the RM System,' "• 
to mitigate control rod withdrawal events,xgeneric analys ss K• 
hal been performed (Ref. 3) to evaluate the consequences o_
_o'ntrol rod withdrawal events during startup that are 
mitigated only by the IRM. This analysis, which assumes 
that one 114M channel in each trip system is bypassed, 
demonstrates that the IRMs provide protection against local 

K - control rod withdrawal errors and results in peak fuel 
PI below the 170 cal/gm fuel failure 

Sthýtreshold crierion.  

The IRMs are also capable of limiting other reactivity 
excursions during startup, such as cold water injection 
events, although no credit is specifically assumed.  

The IRM4 System is divided into two groups of IRM channels, 
with four IRM channels inputting to each trip system. The 
analysis of Reference 3 assumes that one channel in each 
trip system is bypassed. Therefore, six channels with three 
channels in each trip system are required for IRM 
OPERABILITY to ensure that no single instrument failure will 
preclude a scram from this Function on a valid signal. This 
trip is active in each of the 10 ranges of the IRM, which 
must be selected by the operator to maintain the neutron 
flux within the monitored level of an IRM range.  

The analysis of Reference 3 has adequate conservatism to 
K..) permtt an IRM Allowable Value of 120 divisions of a 

125 division scale.  

The Intermediate Range Monitor Neutron Flux-High Function 
must be OPERABLE during NODE 2 when control rods may be 
withdrawn and the potential for criticality exists. In 
MODE 5, when a cell with fuel has its control rod withdrawn, 
the IRMs provide monitoring for and protection against 
unexpected reactivity excursions. In MODE 1, the APRM 

(continued)
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t / ado S$ /CK "is 10 - , 1, ' -to A

Since this Function is not assumed in the safety analysis, 
there is no Allowable Value for this Function.

This Function is required to be OPERABLE when the 
Intermediate Range Monitor Neutron Flux-High Function is 
required. z 0 

Averaae Power Ranae Monitor 

2.a. Avergae Power Ranae Monitor Neutron Flux- Hia 

The APRM channels receive input signals from the local power 
range monitors (LPRMs) within the reactor core provide an 
indication of the power distribution and local power 
changes. The APRl channels average these LPRPJ signals to 
provide a continuous indication of average reactor power 
from a few percent to greater than RTP. For operation at 

(continued)

Rev 1, 04/07/95

e

APPLICABLE 1.a. Intermediate Range Monitor Neutron Flux-Hich 
SAFETY ANALYSES, (continued) a-od P l- , , ' 
LCO, and ad) 
APPLICABILIT Syst I0 the R rovide protection against control rod 

withdrawal error events and the IR~s are not required.  

1l.b. Intermediate Ranoe Monitor--Ino - " 

This trip sdignal provides assurance that a minimum number of 
M arr OPERABLE.w an IRM , switch is moved to 
any position other tnan per~te ' the detector voltage 

/ __--~ drop 10- f-i-reset- level,o- l a module is not plugged 
"in, an inoperative trip signal will be received by the RPS 
unless the IRM is bypassed. Since only one IRM in each trip 

Y-• -system may be bypassed, only one IRM in each RPS trip system 
may be inoperable without resulting in an RPS trip signal.  

This Function was not specifically credited in the accident 
analysis but it is retained for the overall redundancy and 
diversity of the RPS as required by the NRC approved 
licensing basis. )o"o~noivt thee 

Six channels of Intermediate Range Monitor--nopth 
channels in each trip system are required to be OPERABLE to 
ensure that no single instrument failure will preclude a 
scram from this Function on a valid signal.

BWR/4 STS 8 3.3-6



RPS Instrumentation 
B 3.3.1.1

BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

Z.a. average Power Rance monitor Neutron Flux--Hio! -• 
(•!•J9(9)(continued):_ 

- • 
low power (i.e., MODE 2 , the Average Power Range Monitor 
Neutron Flux--High ;O)(Function is capablee of 

generating a trip signal that prevents fuel damage resulting 
from abnormal operating transients in this power range. For 
most operation at low power levels, the Average Power Rance 
Monitor Neutron Flux-High2I3503 Y Function will provide a 
secondary scram to the Intermediate Range Monitor Neutron 
Flux-High Function because of the relative setpoints. With 
the IRMs at Range 9 or 10, it is possible that the Average 
Power Range Monitor Neutron Flux-High uncti 
will provide the primary trip signal for a cor wide increase 
in power. 

w No specific safety analyses take direct credit for the 
Average Power Range Monitor Neutron Flux-High L 
Function. However, this Function indirectly ensures that 
before the reactor mode switch is placed in the run 
position, reactor power does not exceed 25% RTP (SL 2.1.1.1) 
when operating at low reactor pressure and low core flow.  
Therefore, it indirectly prevents fuel damage during 
significant reactivity increases with THERMAL POWER 
,c 25% RTP. ' V.d 

The APRM System Is divided into two groups of channels witht 
three APRM channel inputs to each trip system. The system 
is designed to allow one channel in each trip system to be 
bypassed. Any one APRM channel in a trip system can cause 
the associated trip system to trip. Four channels of 
Average Power Range Monitor Neutron Flux-HighC oo-ith 
two channels in each trip system are required to be OPERABLE 
to ensure that no single failure will preclude a scram from 
this Function on a valid signal. In addition, to providee 
adequate coverage of the entire core, at least 11 LPRM 
inputs are required for each APR1 channel, with at least two 
LPRM inputs from each of the four axial levels at which the 
LPRMs are located. /3c"t 

The Allowable Value is based on preventing significant 
increases in power when THERMAL POWER is < 25% RTP.

The Average Power Range Monitor Neutron Flux-HighZ 25& 
Function must be OPERABLE during MODE 2 when control rods 
may be withdrawn since the potential for criticality exists.  

(continued)
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B 3.3.1.1

BASES

APPLICABLE 2-a. Average Power Rance Monitor Neutron Flux--ich) 
SAFETY ANALYSES, (continued) lop" 

L C O , a n d 
- -d

APPLICABILITY In NODE 1, the Averag ower Range Monitor Neutron 
. .- Flux-High Function provides protection against reactivity 

ThtAP~A F~ f~&g~UTui~ff~,transients and the RWM and rod block monitor protect against 
is6fA94 El-, t f e~#v 'kt control rod withdrawal error events. A ~ 

2.b. _____ /vrc oe aceMntzlwE1

The Average Power Range Monitorvfflow Biased) `imu-ated 
(_____ p--. Function monitors neutron flux Mw 
rff • airnsfeRrm-d t hib 

963 -7 rcoH cool an The A RM neutron fT•( ii--•ls-e- Itronial 
§ -- (l~teyed with a time 'corislint r-eprese-n-aitve o7the fuel 

A heat transfer dynamics a generate a signal viooportional t ~~E th~l(JA O in t aw-- -r t. -orb Thtr p-l-evel is varie 
A as a function of recirculation drive flow ower 

• •' "-cor fis•;thesetpowt is redqcecd propo-rtioioi to th 

reduction in power e0erienc • pirpore f al w t redu 
zcj_ý but is clamped at an upper 

limit th t jjlower than the Average Power Ran 2e 
P' oFx eutron Fu-i nctio llow-ab-le a ue.  

The Average Power Range Mon or .(l Biased 
Arma Pofr- -_ Function provides protection against 

transients where THERMAL POWER increases slowly (such as t 
"loss of feedwater heating event)A n p he uT t)• n p ue 

rCH-;Oi 2,bl theLrsyno = ng ier y nurn t the P SL is not 

exceeded. Du ng these events, the THi;AL POWER incr se 
does not sign ficantly lag the neutron response an 
because of a r trip setpoint, wil initiate a scr 
before the hi neutron flux scram. Fbr rapid neutro flu 
increase eve ts, the THERMAL POWER 1 s the neutron f ux a 
the Average Power Range Monitor Fix Neutron Flux- igh 
Function 11 'provide a scram sign before the Av a 
Power Ran e Monitor Flow Biased S ulated Thermal

The APRM System is divided into two groups of channels with 
ý ý-.-____WAP inputs to each trip system. The system is 

-esgna to allow one channel in each trip system to be 
,,, •bypassed. Any one APR4 channel in a trip system can cause 

the associated trip system to trip. Four channels of 

(continued)
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INSERT FUNCTION 2.b-1 

however, no credit is taken for this Function in the safety analyses except in 
the case of the thermal-hydraulic instability analysis. This protection is 
primarily achieved by the clamped portion of the Allowable Value. The APRM 
Neutron Flux - High (Flow Biased) Function will suppress power oscillations 
prior to exceeding the fuel safety limit (MCPR) caused by thermal hydraulic 
instability. As described in References 5 and 6, this protection is provided 
at a high statistical confidence level for core-wide mode oscillations and at 
a nominal statistical confidence level for regional mode oscillations.  
References 5 and 6 also demonstrate that the core-wide mode of oscillation is 
more likely to occur due to the large single-phase channel pressure drop 
associated with the small fuel inlet orifice diameters. This protection for 
power oscillations is achieved by that portion of the Allowable Value which 
varies as a function of the recirculation drive flow.

Insert Page B 3.3-8 Revision F
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B 3.3.1.1 

BAS ES 

APPLICABLE 2e Monttor.(flow ltased95il e- D5 

SAFETY ANALYSES, Thermal power-Hioh (continued)
LCO, and 
APPLICABILITY Average Power Range Monlto (low Biased)V 

SE:iEpwith two channels in each trip system arranged 
in a one-out-of-two ic are required to be OPERABLE to 
ensure that no single n r• n. failure will preclude a 
scram from this Function on a valid signal. In addition, to 

provide adequate coverage of the entire core, at least 
11 LPRM inputs are required for each APR4 channel, with at 
least two LPRM inputs from each of the four axial levels at 
which the LPRMs are located. Each APRM channel receives two 

--------- flow signals representative of totalam flow.  
The-.tiF Iv9 flow signals are enerated by our flow 
unts, two of Which supply signas to te trip system A 
APR1s, while the other two supply signals to the trip 
system B APRMs. Each flow unit signal is provided by 
summing up the flow signals from the two recirculation 
loops. To obtain the most conservative reference signals, 
the total flow signals from the two flow units (associated 
with a trip system as described above) are routed to a low 

D 01 uction circuit associated with each APRM. Each APRM's 
auction circuit selects the lower of the two flow unit 

signals for use as the scram trip reference for that 

K• e. u-(4..( _Tparticular APRM. Each required Average Power Range Monitor 
~low BU4 channel diD9r requires an input from one OPERABLE flow unit, since the P-pZ? 
individual APR14 channel will perform the intended function 
with only one OPERABLE flow unit input. However, in order 
to mintain singl failure r -for ktnc on, at 
least one required Av Power a Monitor low Biased) 
(L2mZ-$7 • 2I1 channel in each trip system 
must be capable of maintaining an OPERABLE flow unit signal 
in the event of a failure of an auction circuit, or a flow 
unit, in the associated trip system (e.g., if a flow unit is 
ino erable, one of the two required Average Power Range 
Mon to (Flow Biased) h channels 
in the associated trip system must be considered 
inoperable).  

Inc IIIm oI AIIIW16ble Value is based hn analyses thattake \ 
S' 11 fr theAverage Power Range Monitor,(tlow 8Ia$'edp 

inul ted The al Power-High Functfion for the miti ation of 
.he oss of fe dwater heating event.ý The THERMAL)OWER time/ 

be o h heat transfe 

(continued)
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The flow biased Allowable Value is credited in the safety analyses (thermal
hydraulic instability) and is specifically confirmed for each operating cycle.  
For this reason the Allowable Value is included in the COLR for both single 
and two recirculation loop operation. The clamped portion of the Allowable 
Value is set more conservative than the APRM Neutron Flux High (Fixed) 
(Function 2.c).

Insert Page B 3.3-9
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(continued)
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)PLICABLE2.b. Average Power Range Monitor low Biased: •• :F. - •.  PLICABLE(cniud 
FETY ANALYSES, - (continued) 

P0, and 

The Average Power Range Monitorl(Flow Blasec~&.u1gXla 
1 65"7- 08fr-kah Function is required to be OPERABLE in 
MODE 1 when there is the possibility of generating excessive 
THERMAL POWER and potentially exceeding the SL applicable to 
high pressure and core flow conditions (MCPR SQ). During 
MODES 2 and 5, other IRI and APRM Functions provide 
protection for fuel cladding integrity.  

2.c. ,Averae Power Rance Monitor" " tron Flux-High $\ The APRM channels provide the primary indication of neutron 
flux within the core and respond almost instantaneously tor ! c \ u~ fu ncoss The Average Power Range Monitor/ 

[ FixeNeutron Flux-Highl Function is capable of enera ng a 
-Tfp- signal to prevent fuel damage or excessive CS) 
pressure. For the overpressurization protection alysis of 
ererence the Average Power Range Monito Neutron 

Flux--HighFuncon s assume o erm nate t e main steam 
isolation valve (MSIV) closure event and, along with the 
safety/relief valves (S/RVs), limits the peak reactor 
pressure vessel (RPV) pressure to less than the ASME Code 

~it The control rod drop accident (CRDA) analysis 
05-'}eN)) takes credit for the Average Power Range Monitor 

ix eutron Flux-High Function to terminate the CRDA.  Own.  
f N -The APRN System isýdivided in-To--wo groups of channels with)

three APRN channels inputtIo to each trip system. The 
system is designed to allow one channel in each trip system 
to be bypassed. Any one APRM channel in a trip system can 
cause the associated trip syst to trip. Four ch nnels of• 
Average Power Range NonttorLixedxoeutron ux-High with 
two channels in each trip system arranged in a one-out-of

c ._ two logic are required to be OPERABLE to ensure that no 
single ýc je failure will preclude a scram from this 
Function on a valid signal. In addition, to provide 
adequate coverage of the entire core, at least 11 LPRM 
inputs are required for each APRM channel, with at least two 
LPRM inputs from each of the four axial levels at which the 
LPRMs are located.

BWR/4 STS B 3.3-10
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BASES

APPLICABLE 
SAFETY ANALYSES, 
LCD, and 
APPL ICAB L ITY

2.c.__Avera ePower Range Monito (Fixed Neutron Fl-ux-High 
(continued) 1 

The Allowable Value is based on the Analytical Limit assumed 
in the CRDA analyses.

The Average Power Range MonitorO(Fixe Neutron Flux-High 
Function is required to be OPE L in MODE 1 ýwhere the 
potential consequences of the analyzed transients could 
result in the SLs (e.g., M4CPR and RCS pressure) being, (~~)exceeded. Although the AveragePower Range Monitor x 

001 ~Neutron Flux-High4Tunction is assumed- in the CRDA aana s 
which is applicable in MODE 2, the Average Power Range 
onitor Neutron Flux-High,~".~~ Function conservatively 

ce -- *- --tbounds the assumed trip and, together with the assumed IRM 
trips, provides adequatep vac tion. Therefore, the Average 
Power Range Monitor(T zed)] utron Flux-High)Function is not 
required in NODE 2.

2.Ld. Averace Power Rance Monitor-Downscale 

This signal ensures that there is adequate Neutron 
nitoring System protection if the reactor mode switch is 

placed in the run position prior to the APR~s coming on 
scale. With the reactor mode switch in run, an APRMl 
downscale signal coincident with an associated Intermediate 
Range Monitor Neutron Flux-High or Inop signal-generates a 
trip signal. This Function was not specifically credited in 
the accident analysis but it is retained for the overall 
redundancy and[ diversity of the RPS as required by the NRC 
approved lic nsing basis.  

The APRMl S stem is divided into two groups o channels with 
three inp s into each trip system. The sy too is designed\ 
to allow one channel in each trip system to be bypassed.  
Four ch Vnnels of Average Power Range on ~or-Downscale with 
two ch nnels in each trip system arag in a one-out-of
two 4.gic are required to be OPERABLE jo ensure that no 
sing V.failure will preclude a scram from this Function on a 
valid signal. The Intermediate Rangd Monitor Neutron 

u High and Inop Functions are a,T so part of the 
PE ILITY of the Average Power R~nge Monitor-Downscale 

tiuon (i.e., if either of these' IRM Functions cannot send 
ainlto the Average Power Rage Monltor-Downscale 

ction, the associated Averagi Power Range 
itor-Downscale channel is Onsidered inoperable).

(continued)

BWR/ STSB 3.-11Rev 1, 04/07/95
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BASES

APPLICA 
SAFETY 
LCO, an 
APPLICA

BLE - vera-ePower RanqeMonttor-Downscale (continued) 
ANALYSES, 
d he Allowable lue is based upon ensuring tha(the APRMs 
BILITY are in the l1 ear scale range when transfers are made between APRMs ind IRMs. I' 

This Functio is required to be OPERABLE in DE I since 
this is whe the APRMs are-the primar _ndiators of reactor 

Aver. a oe aa oio-o 

This signal provides assurance that aijinimum number of V6 
APRls are OPERABLE. Anytim an APRM switch is moved to 
any position other than 'Operate," an APR1 module is 
unplugged gg e d -r eow or the 
APRM has too few LPRi4 inputs (< 11), an inoperative trip 
signal will be received by the RPS, unless the APRP4 is 
bypassed. Since only one APRM in each trip system may be 
bypassed, only one APR1 in each trip system may be 
inoperable without resulting in an RPS trip signal. This 
Function was not specifically credited in the accident 
analysis, but it is retained for the overall redundancy and 
diversity of the RPS as required by the NRC approved 
licensing basis. e

Four channels of Average PoweRange Monitor-Inolthtwo 
channels in each trip systmiare required to be OPERABLE to 
ensure that no single failure will preclude a scram from 
this Function on a valid signal.  

Ao- Tr . There is no Allowable Value for this Function.  

crdedd 41F X This Function is required to be OPERABLE in the MODES where 
the APRM Functions are required.  

3. Reaetor ~i~SiiPressure-High 

ou eo J),.•, A/ increase in the -pressure during reactor operation &

4A4 PO Ocompresses the steam voids and results in a positive 
.n.) , bel•w reactivity insertion. This causes the neutron flux and 

- Vc6J •& THERMAL POWER transferred to the reactor coolant to -- C/os,-_ '"• 'I increase, which could challenge the integrity of the fuel 
rv- Vf c a 1g and .\ No specifc sa1~%ty analysis takes 

ro/e cfcredit for t unctioi. Howe~er, the Reactor 
-L L 

P (continued) CP ý/ j-

2
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RPS Instrumentation 
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BASES

APPLICABLE 3. Reactor Pressure-Hich (continued) 
SAFETY ANALYSES, 
LCO, and Vesse Steam Pressure-High Functon initiates a scam / APPLICABILITY for ansients that result4 in a preclure increase, / 

cou eractnmin he pressure icrease Zy rapidly red po 
-"For the overpressurization protection analysis of 
" ? Referen , reactor scram (the analyses conserva ive y 

assume scram on the Average Power Range Monitorl.a_.  
Neutron Flux-High)signa , not the Reactor 
PressjiL--High signal), along with the S/RVs, limits the 

Sý _-pak)PV))pressure to less than the ASNE Section III Code

High reactor pressure signals are initiated from four 
pressure transmitters that sense reactor pressure. The 'p41) 
Reactor IssF :tm IJ -Pressure-High Allowable Value is O PP 
chosen to provide a sufficient margin to the ASH._. -6) 
Section III Code limits during f~levent.  

Four channels of Reactor t•rsal Ste Pressure-High 
Function, with two channels in each trip system arranged in 
a one-out-of-two logic, are required to be OPERABLE to 
ensure that no single instrument failure will preclude a 
scram from this Function on a valid signal. The Function is 
required to be OPERABLE in MODES I and 2 when the RCS is 
pressurized and the potential for pressure increase exists.  

4. Reactor Vessel Water Level--Lo, 

Low RPV water level indicates the capability to cool the 
fuel may be threatened. Should RPV water level decrease too 
far, fuel damage could result. Therefore a reator scram 
is initiated at Level 3 to substantially reduce the eaa 
generated in the~fualfrom fission. e Reactor Vessel 
Water Level--Lo , Level 3)JFunction is assumed in thei• 
analysis of the c rCUa ion line break (Ref. V-. The 
reactor scram reduces the amount of energy required to be 
absorbed and, along with the actions of the Emergency Core 
Cooling Systems (ECCS), ensures that the fuel peak cladding 
temperature remains below the limits of 10 CFR 50.46.

Reactor Vessel Water Level-Lc _r signals are s
initiated from four level transrtters that sense the 
difference between the pressure due to a constant column of

k)9

(continued)
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BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

4. Reactor Vessel Water Level-Low4 (continued) 

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

Four channels of Reactor Vessel Water Level--Lo (Level 3) 
Function, with' two channels in each trip system <aranged in 
a one-out-of-two logic, are required to be OPERABLE to 
ensure that no single,(n-st!ý ýe_ failure will preclude a 
scram from this Function on a valid signal.  

The Reactor Vessel Water Level--Lowr(Level) Allowable Value 
is selected to ensure that during nomaT operation the 
separator skirts are not uncovered (this protects available 
recirculation pump net positive suction head (NPSH) from 
significant carryunder) and, for transients involving loss 
of all normal feedwater flow, initiation of the low pressure 

Aijjabsystems at Reactor Vessel Water-Low Low Low, 
Cjl1will not be required._ 

The Function is required in MODES 1 and 2 where considerable 
energy exists in the RCS resulting in the limiting 
transients and accidents. ECCS Initiations at Reactor 

• ater Level-Low L ew•vel 2)and Low Low LowZ-3 
]Level) provide sufficient protection for level transients 

In al other MODES.

5. Main Steam Isolation Valve-Closure

HSIV closure results in loss of the main turbine and the 
condenser as a heat sink for the nuclear steam supply system 
and indicates a need to shut down the reactor to reduce heat 
generation. Therefore, a reactor scram is initiated on a 
Main Steam Isolation Valve-Closure signal before the MSIVs 
are completely closed in anticipation of the complete loss 
of the normal heat sink and subsequent overpressurization 
tr_ kzQnfLt. However, for the overpressurization protection 

Zanal s f Referenc , the Average Power Range Monitor 
fex4YNeutron Flux-Hig•b Function, along with the S/RVs, 
limits the peak RPV pressure to less than the ASME Code 
limits. That is, the direct scram on position switches for 
MSIV closure events is not assumed in the overpressurization 
analysis. Additionally MSIV closure is assume in the 
transients analyzed in'Refeý(r•ence ( 
49%=;Bý manual closure of MSIVs, (0 h I t Ri MW

Rev 1, 04/07/95
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INSERT Function 4

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. 12).

Insert Page B 3.3-14
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BASES 

APPLICABLE 5. Main Steam Isolation Valve-Closure (continued) 
SAFETY ANALYSES, 
LCO, and The reactor scram reduces the amount of energy required to 
APPLICABILITY be absorbed and, along with the actions of the ECCS, ensures 

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

MSIV closure signals are initiated from position switches 
located on each of the eight MSIVs. Each MSIV has two 
position switches; one inputs to RPS trip system A while the 
other inputs to RPS trip system B. Thus, each RPS trip 
system receives an input from eight Main Steam Isolation 
Valve-Closure channels, each consisting of one position 
switch. The logic for the Main Steam Isolation 
Valve-Closure Function is arranged such that either the 

T" -e inboard or outboard valve on three or more of the main steam 1 '••*•' p ' o lines must close in order for a scram to occur.., 

i i;-'ei 1 ,e+L6J{A-•f " The Main Steam Isolation Valve-Closure Allowable Value is 
,~ i." u~d'f. specified to ensure that a scram occurs prior to a 

----.----- ~ significant reduction in steam flow, thereby reducing the 
severity of the subsequent pressure transient.  

Sixteen channels of the Main Steam Isolation Valve-Closure 
Function, with eight channels in each trip system are 
required to be OPERABLE to ensure that no singledjnsuufeýt 
failure will preclude the scram from this Function on a 
valid signal. This Function is only required in MODE 1 
since, with the MSIVs open and the heat generation rate 
high, a pressurization transient can occur if the MSIVs 
close. In MODE 2, the heat generation rate is low enough so 
that the other diverse RPS functions provide sufficient 
protection.  

6. Dr1well Pressure-Hioh 

High pressure in the drywell could indicate a break in the 
RCPB. A reactor scram is initiated to minimize the 
possibility of fuel damage and to reduce the amount of 
energy being added to the coolant and the drywell. The 
Drywell Pressure-High Function is j tndiryscr "sgna 

Fo eacor/essel water Leve--Lw, Level 3 for LONA ( ventn s ued i-}nside t drywell. Howevern credit is ta~ken fýra spra• 
I • L-- initiated from this Function fc~ any of the DBAs nalye in 
/>• c~o• • "he FSA. This Fun¢ ion wsntseiial rdtdi/

(continued)
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I1I INSERT FUNCTION 6 

assumed to scram the reactor for LOCAs inside primary containment (Ref. 11).  
The reactor scram reduces the amount of energy required to be absorbed and 
along with the actions of the ECCS, ensures that the fuel peak cladding 
temperature remains below the limits of 10 CFR 50.46.
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APPLICABLE 6. Drvwell Pressure-Hiah (continued) 
SAFETY ANALYSES, 
LCO, and the &cc ent ana ysis, u re aine or e verall 
APPLICABILITY redunda cy and diversity of th RPS as required k the NRC.  

a ro licensin basis.  

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 
indicative of a LOCA inside primary containment.  

Four channels of Drywell Pressure-High Function, with two 
channels in each trip system arranged in a one-out-of-two 

S logic, are required to be OPERABLE to ensure that no single 
instrument failure will preclude a scram from this Function 
on a valid signal. The Function is required in MODES I Q and 2 where considerable energy exists in the RCS, resulting 

e • \\ in the limiting transients and acc nts.  

~ ~L~> ~7a. 7b. ScrAm Dish-roA. Volume Water Level-High Iethe. SLE 

• • • o i1-j3!he4VAI M3i the water displaced by the motion of th 
j)/4 • c. - oIz' FCRD pistons during a reactor scram. Should fill 

"( J'ý r to a point where there is insufficient volume to accept the 
i Af o(.f displaced water, control rod insertion would be hindered.  

Therefore a reactor scram is initiated while the remaining.__ 
S• .. ree voTZ. l ft still sufficient to accommodate the water 

from a full core scram. The two types of Scram Discharge.. C -- .  
Volume Water Level-High Functions are an input to the RPS 
logic. No credit is taken for a scram initiated from these 
Functions for any of the design basis accidents or 

? transients analyzed in the FSAR. However, they are retained 
to ensure the RPS remains OPERABLE.  

SDV water level is measured by two diverse methods. The 
level in each of the two S s is measured by two float type 

S- level swltches and twofor a total of eight 
level signals. The outputs of these devices are arranged so 
that there - evel switchn 

Sa h RP Wt c annel The levelmasurement 
Sb strme ntation satisfies- the ecommendtns ofP

Referenc~v~ Te 4.dvvM'ds.(on inud
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RPS Instrumentation 
8 3.3.1.1

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

7a. 7b. Scram Discharoe volume Water Level--High 
(continued) 

The Allowable Value is chosen low enough to ensure that 
there is sufficient volume in QM SDV to accommodate the 
water from a fullsca 

Four channels of each type of Scram DischargeX o ume Water 
Level--High Function, with two channels of each type in each 
trip system, are required to be OPERABLE to ensure that no 

"i-in~glJnsftini failure will preclude a scram from these 
Functions on a valid signal. These F,;nctions are required 
in NODES 1 and 2, and in MODE 5 with any control rod 
withdrawn from a core cell containing one or more fuel 
assemblies, since these are the MODES and other specified 
conditions when control rods are withdrawn. At all other times, this Function may be bvoass.d. f.. A •T-

B. Turbine Stop Valve-Closure h 

ie•k•Closurt of the TSVs results in the loss of heat sinkOl) S, '. 17) .produces reactor pressure, neutron flux, and heat flux • '•"•"• ("]'•// transients that must be limited. Therefore, a reactor scram __ 
AI de"c• 'o f • .tis initiated at the start of TSV closure in anticipation of P67 

,- • • the transients that would result from the closure of these 
va s. The Turbine Stop Valve-Closure Function is the 
p- rimary scrm signa for theetur6 ne trTp event• 

(ID: W\. For t event the reactor scram reduces the emoun of energy required to be absorbed an a g • 
/• Mons ofthen _ot vcle Recirdulation -_m Tin 

{C\Z0 EC-R•r y s ensures that the NCPR SL is not exceeded.  

Turbine Stop Valve-Closure signals are initiated from 
O,• a0 Ak ~ position switches located on each of the four TSVs. {• 

position withj~jso~t hd01 each sto ý valve. One of the two nre-provides input to-RSt~rip 
4-,4L. -1 4o 4, system A; the other, to RPS trip system B. Thus, each RPS 

Tha rTb..4 trip system receives an input from four Turbine Stop 
co-E.•c•4.S iz e C Valv -Closure channels, each consisting of one position 

_ý r-I) , ; ; .W' .oJ switc The logic for the Turbine Stop Valve-Closure 
aA' ps t -- Funct on is such that three or more TSVs must be closed to 

• � •�. rduce-a scram. This Function must be enabled at THERMAL (POWERz•3 RTP. This is <t [j. accompllished 
automatically by pressure transmitters sensing turbine first 

19. ý4W Jf 
C SS~~ t~i / TA

tconlLirlued)
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BASES / 

APPLICABLE 8. Turbine Stoo Valve-Closure (continued) -

SAFETY ANALYSES, 
LCO, and stage pressure; therefore, to ctnslder this Function 
APPLICABILITY OPERABLE, the turbine bypass valves must remain shut at 

THERMAL POWER Z RTP.a 
The Turbine Stop Valve--Closure Allowable Value is selecte 

to• detect iminent TSV closure, thereby 
reducing the severity of the subsequent pressure transient.  

Eight channels of Turbine Stop Valve-Closure Function, with 
four channels in each trip system, are required ?A "2
"OPERABLE to ensure that no single n failure will 
preclude a scram from this Functios ou, 

" e) 0,4 c lose. Inis Functlon is requirea, consistefit with analysis 1) 

a P' ' assumptions, whenever THERMAL POWER is Z W(-T f < 
( :• "•s.•oF/ Function is not required when THERMAL POWER is < ] RT 

since the Reactor Pessu-Hig th 
A Average Power Range Monito(Ixe euetron Fux--ngn.  
Functions are adequate to ma ntaln the necessary safety 
margins.  

-•' •9. Turbine Control Valve Fast Closure. 01 
/ -ssu.e •_V 7,

Fast closure of the TCVs results in the loss of &)heat sink 
produces reactor pressure, neutron flux, an heat flux 

"t-ransients that must be limited. Therefore, a reactor scram /A, 
is initiated on TCV fast closure in anticipation of the C -r .  

transients that would result from the closure of e 
valves. The Turbine Control Valve Fast Closure,,.(.! Oil 
Pressure-Low Function is the primary scram signal for the 
generator load rejection event analyzed in Reference .For 
this event, the reactor scram reduces the amount of energy 

•________• • required to be absore a na.• 1 witlf thfE ,Ctions-071he 

tv 9 W system ensures that the MCPR SL is not exceeded 

S Turbine Control Valve FastCl~oisure, )týOl1 Pressure-Low 7 
4,At 1",IoS '" .5ole'" si nals are initiated by W electrohydraulic control (EHC)ý-00 
•A •~ dC .J,•h fu pressure each control valve. One pressure 

v .] is associated with each control valve, and the 

signal from each is assigned to a separate RPS 
f.~ig channel. This Function must be enabled at THERMAL 

POWER k P RTP. This is r• .cc _1lshed 

BWR/4 STS B 3.3-18 Rev 1, 04/07/95
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e)
In addition, other steam loads, such as second stage reheaters in operation, 
must be accounted for in establishing the setpoint for turbine first stage 
pressure. Otherwise, the setpoint would be non-conservative with respect to 
the 29% RTP RPS bypass.

Insert Page B 3.3-18
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RPS Instrumentation 
B 3.3.1.1

SAFT AALSES , V1 r r i Cc.+v. r v
APPLICABLE 9. Turbine-Control Valve Fast Closu~re.6 Oil \ <s. ••&*•• 

SAFETY ANALYSES, Pressure--Low (continued) 
LCO, and ,.  
APPLICABILITY @1 automatically by pressure transmitters sensing turbine first 

S0-1J stage pressure; therefore, to consider this Function7 /)ý)6 . OPERABLE, the turbine bypass valves must remain shut at S• THERMAL POER k)aft RTP-t ,^.  

V N f8 The Turbine Control Valve Fast Closure,j Ol 
Pressure-Low Allowable Value is selected high enough to 

Sdetect iminent TCV fast closure. • 

Four channels of Turbine Control Valve Fast Closure, 
Oil Pressure-Low Function with two channels in each trip 

e^ system arranged in a one-out-of-two logic are re uired to be • Cý i 
to- -k jveOPERABLE to ensure that no single n- n ailure will 

Function is required, consistent with th l i 
assumptions, whenever THERMAL POWER is z 4Sý Oý Function is not required when THERMAL POWER is < RTP, 
since the Reactor g iols StI S UJM Pressure-High and the 
Average Power Range Monito x Neutn Flux--i h 
Functions are adequate to matntan the necessary sa ety 
margins.

10. Reactor Mode Switch-Shutdown Position 

Tht R~ctor Mode Switch-Shutdown Position Function provides 
signals, via the manual scram 7 channelsi-1h7 a--%) 

- _I41b channelscih1ý are redundant to the 
automatic protective instrumentation channels and provide 
manual reactor trip capability. This Function was not 
specifically credited in the accident analysis, but it is 
retained for the overall redundancy and diversity of the RPS 
as required by the NRC approved licensing basis.

The reactor mode switch is a ingle swlt, 
jchanp.is, eJo wnmcnyrov des i ut ii

There is no Allowable Value for this Function, since the 
channels are mechanically actuated based solely on reactor 
mode switch position.

(continued)
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In addition, other steam loads, such as second stage reheaters in operation, 
must be accounted for in establishing the setpoint for turbine first stage 
pressure. Otherwise, the setpoint would be non-conservative with respect to 
the 29% RTP RPS bypass.  

1 INSERT FUNCTION 10 

keylock four-position, four-bank switch. The reactor mode switch will scram 
the reactor if it is placed in the shutdown position. Scram signals from the 
reactor mode switch are input into each of the two RPS manual scram trip 
channels.
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BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

Node switch--Shutdown Position (continued) 

_'j'ý MdeSwitch-Shutdown Position -2 

Function, withý channel% in each trip system, are 
available and required to be OPERABLE. The Reactor Mode 
Switch-Shutdown Position Function is required to be 
OPERABLE in MODES 1 and 2, and MODE S with any control rod 
withdrawn from a core cell containing one or more fuel 
assemblies, since these are the MODES and other specified 
conditions when control rods are withdrawn.

11. Manual Scram 
41',•((f& to •- -• The Manual Scram.push button channels provide signals, via •-__ 

5c fj- S eA_> a the manual scram UII• channels., at., 
are redundant to the automatic V'" 

Valve Por- Clrou'k protective instrumentation channels and provide manual 
T -y e v e- SCr- reactor trip capability. This Function was not specifically 

|credited in the accident analysis but it is retained for the 

overall redundancy and diversity of the RPS as required by 
the NRC approved licensin basis. j-.  

rAA,0~LA^,f SCI.ýarý 
There is one anua cram push button channel for each of 
the~dWD RPS U0c channe s. In order to cause a scram it ) 

ý4( 3 Isnecessary that channel in jif trip system-

There is no Allowable Value for this Function since the 
channels are mechanically actuated based solely on the 
position of the push buttons. ff A ,- • - I-5c O 

channels of-Manual Scram with ýchannelr in each~trip 
ss rrit0- a ,-,;.• :are available and 

Srequired to be OPERABLE in MODES I and 2, and in MODE 5 with 
any control rod withdrawn from a core cell containing one or 
more fuel assemblies, since these are the MODES and other 
specified conditions when control rods are withdrawn.

,Note: Certain LCD C etion Times are bas- on 
d topical reports. In orier for a licensee to se I 
is, the licensee must justify the Completion Ti es as[ 
i by the staff Safety Ev uation Report (SER) or the 
report. _ / 

(continued)
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RPS Instrumentation 
B 3.3.1.1

BASES

ACTIONS 
(continued)

A Note has been provided to modify the ACTIONS related to 
RPS instrumentation channels. Section 1.3, Completion 
Times, specifies that once a Condition has been entered, /CjA)
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 ConditiMo. Section 1.3 also specifies that equired 
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 RPS 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 RPS instrumentation 
channel.

Because of the diversity of sensors available to provide 
trip signals and the redundancy of the RPS design, an 
allowable out of service time of 12 hours has been shown to 
Fbe acceptable (Ref. V to permit restoration of any 

/ inoperable channel to OPERABLE status. However, this out of 
service tim is only acceptable provided the associated 
Function's inoperable channel is in one trip system and the 
Function still maintains RPS trip capability (refer to 
Required Actions B.1, 8.2, and C.1 Bases). If the 
inoperable channel cannot be restored to OPERABLE status 
within the allowable out of service time, the channel or the 
associated trip system must be placed in the tripped 
condition per Required Actions A.1 and A.2. Placing the 
inoperable channel in trip (or the associated trip system in 
trip) would conservatively compensate for the inoperability, 
restore capability to accommodate a single failure, and 
allow operation to continue. Alternatively, if it is not 
desired to place the channel (or trip system) in trip (e.g., 
as in the case where placing the inoperable channel in trip 
would result in a full scram), Condition 0 must be entered 
and its Required Action taken.  

B.1 and B.2 

Condition B exists when, for any one or more Functions, at 
least one required channel is inoperable in each trip 

(continued)
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RPS Instrumentation 
B 3.3.1.1 

BASES 

ACTIONS RL.1andB.2,L (continued) 

system. In this condition, provided at least one channel 
per trip system is OPERABLE, the RPS still maintains trip 
capability for that Function, but cannot accommodate a 
single failure in either trip system.  

Required Actions B.1 and B.2 limit the time the RPS scram 
logic, for any Function, would not accomodate single T)53 
failure in both trip systems (e.g., one-out-of-one and 
one-out-of-one arrangement for a typical four channel /0 / 
Function). The reduced reliability of this l icý 
arrangement was not evaluated in Reference for the 12 hour 
Completion Time. Within the 6 hour allowance, the 
associated Function will have all required channels OPERABLE 
or in trip (or any combination) in one trip system.  

Completing one of these Required Actions restores RPS to a 
reliability level equivalent to that evaluated in 
Reference-V, which justified a 12 hour allowable out of 
service time as presented in Condition A. The trip system 
in the more degraded state should be placed in trip or, 
alternatively, all the inoperable channels in that trip 
system should be placed in trip (e.g., a trip system with 
two inoperable channels could be in a more degraded state 
than a trip system with four inoperable channels if the two 
inoperable channels are in the same Function while the four 
inoperable channels are all in different Functions). The 
decision of which trip system is in the more degraded state 
should be based on prudent judgment and take into account 
current plant conditions (i.e., what MODE the plant is in).  
If this action would result in a scram M]2R0 , it is 
permissible to place the other trip system or its inoperable 
channels in trip.  

The 6 hour Completion Tim is judged acceptable based on the 
remaining capability to trip, the diversity of the sensors 
available to provide the trip signals, the low probability 
of extensive numbers of inoperabilities affecting all 
diverse Functions, and the low probability of an event 
requiring the initiation of a scram.  

Alternately, if it is not desired to place the inoperable 
channels (or one trip system) in trip (e.g., as in the case 
where placing the Inoperable channel or associated trip 

(continued)
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RPS Instrumentation 
B 3.3.1.1 

BASES 

ACTIONS B.1 and B.2 (continued) 

system in trip would result in a scram 
Condition D must be entered and its Require Action taken.  

Required Action C.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same trip system for the same Function 
result in the Function not maintaining RPS trip capability.  
A Function is considered to be maintaining RPS trip 
capability when sufficient channels are OPERABLE or in trip 
(or the associated trip system is in trip), such that both 
trip systems will generate a trip signal from the given 
Function on a valid signal. For the typical Function with 
one-out-of-two taken twice logic and the IRM and APRP4 
Functions, this would require both trip systems to have one 
channel OPERABLE or in trip (or the associated trip system 
in trip). For Function 5 (Main Steam Isolation 
Valve-Closure), this would require both trip systems to 
have each channel associated with the MSIVs in three main 
steam lines (not necessarily the same main steam lines for 

C,. . both trip systems) OPERABLE or in trip (or the associated 
M , -0, trip system in trip). ..  

) • For Function B (Turbine Stop Valve-Closure), this would 
require both trip systems to have three channels, each 

£c•#,) •A;• •o~d [OPERABLE or in trip (or the associated trip stem in trip).  
(yI e e b • o , The Completion Time is intended to allow the operator time "",I- -J to evaluate and repair any discovered inoperabilities. The 

1 hour Completion Time is acceptable because it minimizes 
QpEZ• AeLE * risk while allowing time for restoration or tripping of 

channels.  

Required Action D.1 directs entry into the appropriate 
Condition referenced in Table 3.3.1.1-1. The applicable 
Condition specified in the Table is Function and MODE or 
other specified condition dependent and may change as the 
Required Action of a previous Condition is completed. Each 
time an inoperable channel has not met any Required Action 

(continued)
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RPS Instrumentation 
B 3.3.1.1 

BASES 

ACTIONS IL. (continued) 

of Condition A, B, or C and the associated Completion Time 
has expired, Condition D will be entered for that channel 
and provides for transfer to the appropriate subsequent 
Condition.  

[.,. F.I. and G.1 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
specified condition from full power conditions in an orderly 
manner and without challenging plant systems. In addition, 
the Completion Tim of Required Action E.1 is consistent 
with the Completion Time provided in LCO 3.2.2, 'MINIMUM 
CRITICAL POWER RATIO (MCPR)." 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a NODE or other specified condition in which the 
LCO does not apply. This is done by immediately initiating 
action to fully insert all insertable control rods in core 
cells containing one or more fuel assemblies. Control rods 
in core cells containing no fuel assemblies do not affect 
the reactivity of the core and are, therefore, not required 
to be inserted. Action must continue until all insertable 
control rods in core cells containing one or more fuel 
assmblies are fully inserted.
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RPS Instrumentation 
B 3.3.1.1

BASES

SURVEILLANCE 
REQUIREMENTS 

(continued)

As noted at the beginning of the SRs, the SRs for each RPS 
instrumentation Function are located in the SRs column of 
Table 3.3.1.1-1. a 

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours, provided the associated Function maintains RPS trip 
capability. Upon completion of the Surveillance, or 
expiration of the 6 hour allowance, the channel must be 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions tak n. This Note is based o 
the reliability analysis (Ref. 4-ass-umtion of te average 
time required to perform channel Survelllance -That 
analysis demonstrated that the 6 hour testing allowance does • 
not significantly reduce the probability that the RPS will 
trip 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 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 instrument channels could be an indication of 
excessive instrument drift in one of the channels or 
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.  

g- rement 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

(continued)
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INSERT SR 3.3.1.1.1 

For Functions 8 and 9, this SR is associated with the enabling circuit sensing 
first stage pressure.
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BASES 

SURVEILLANCE SRJ.3.1,1A (continued) REQUI REMENTS 
channels during normal operational use of the displays 
associated with the channels required by the LCO.  

To ensure that the APRMs are accurately indicating the true 
core average power, the APRMs are calibrated to the reactor 
power calculated from a heat balance. LCO 3.2.4, 'Average 
Power Range Monitor (APRt') Gain and Setpoints,= allows the 
APRKs to be reading greater than actual THERMAL POWER to 
compensate for localized power peaking. When this 
adJustment is made, the requirement for the APRMs to 
indicate within 2% RTP of calculated power is modified to 
require the APRMs to indicate within 2% RTP of calculated 
MFLPD. The Frequency of once per 7 days is based on minor 
changes in LPRI sensitivity, which could affect the APRM 
reading-between performances of SR 3.3.1.1.8.  

A restriction to satisfying this SR when < 25% RTP is 
provided that requires the SR to be met only at 2 25% RTP 
because it is difficult to accurately maintain APRM 
indication of core THERMlAL POWER consistent with a heat 
balance when < 25% RTP. At low power levels, a high degree 
of accuracy is unnecessary because of the large, inherent 
margin to thermal limits (MCPR and APLHGR). At k 25% RTP, 
the Surveillance is required to have been satisfactorily 
performed within the last 7 days, in accordance with 
SR 3.0.2. A Note is provided which allows an increase in 
THERMAL POWER above 25% if the 7 day Frequency is not met 0-P3 
per SR 3.0.2. In this event, the SR must be performed 
within 12 hours after reaching or exceeding 25% RTP. Twelve 
hours is based on operating experience and in consideration 
of providing a reasonable time in which to complete the SR.  

01jUS , 1111;1 41 C-f-{ Ca I, kr+ 

933-2.9 ITh -Averag Powe-r-Ranig-e-N& or- ii -as-ed 15ni-Mualed -' 
1 rhermal Ppwer---!High Funct on uses the r-acir _a.tIlI~l 

drive fl s to vary the ri se•pol This ensures th 
the total loop drive flow signals from t e ow un ts used 
to vary the setpoint is appropriately compared to a 

•ID2.R. flow signallpand, therefore, the APRM Function 

"Cc.' O ctnu ed)
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RPS Instrumentation 
B 3.3.1.1

BASES 

SURVEILLANCE AR3-3 (antinued.  
REQUIREMENTS 

jaccurately reflects the required setpoint as a function of 
Z• • •of th ¢•librated flow sial If the flow unit 

rto/( po e (-I a - signal is not within the limit, one required APRM that •J I"• • / receives an input from thi)inoperable flow unit must be 

~Udeclared inoperable. (Ap,'. P +p j 

e I ----
Ana 3••,3I, •operating e erience, and the liability of 4iLs3 

•Jstrnumwen tion./ • 

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

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

As noted, SR 3.3.1.14.is not required to be performed when 
entering MODE 2 from MODE 1, since testing of the MODE 2 
required IRI and APRN Functions cannot be performed in 
MODE 1 without utilizing Jumpers, lifted leads, or movable 
links. This allows entry into MODE 2 if the 7 day Frequency 
is not met per SR 3.0.2. In this event, the SR must be 
performed within 12 hours after entering MODE 2 from MODE I.  
Twelve hours is based on operating experience and in 
consideration of providing a reasonable time in which to 
complete the SR..  

A Frequency of 7 days provides an acceptable level of system 
average unavailability over the Frequency interval and is 
based on reliability analysis (Ref. .• ._ 

L CA KNREtF iT IO A L-TW - is Wert rmed- on each -A-" re~ .  
t~ pr gg3."tI• . ,lchannel to nsure that the entiir channel will perform they 

I intended fu ction. A Frequency bf 7 days provides an t 

(continued) 
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S)/INSERT SR 3.3.1.1.3 

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 the applicable 
extensions.  

INSERT SR 3.3.1.1.4 

A functional test of each automatic scram contactor is performed to ensure 
that each automatic RPS trip channel will perform the intended function.  
There are four RPS channel test switches, one associated with each of the four 
automatic trip channels (Al, A2, B1, and B2). These test switches allow the 
operator to test the OPERABILITY of the individual trip channel automatic 
scram contactors as an alternative to using an automatic scram function trip.  
This is accomplished by placing the RPS channel test switch in the test 
position, which will input a trip signal into the associated RPS trip channel.  
The RPS channel test switches are not specifically credited in the accident 
analysis. The Manual Scram Functions at JAFNPP are not configured the same as 
the generic model used in Reference 18. However, Reference 18 concluded that 
the Surveillance Frequency extensions for RPS Functions were not affected by 
the difference in configuration since each automatic RPS trip channel has a 
test switch which is functionally the same as the manual scram switches in the 
generic model. As such, a functional test of each RPS automatic scram 
contactor using either its associated test switch or by test of any of the 
associated automatic RPS Functions is required to be performed once every 7 
day..j'A successful test of the required contact(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. In accordance with Reference , the scram contactors must be 
ested as part of the Manual Scram Function. The Frequency of 7 days is based 

on the reliability analysis of Reference 18. (This automatic scram contactor 
testing is credited in the analysis to exten many automatic scram Function 
Surveillance Frequencies).
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BASES 

SURVE ILLANCE••cn i nued) 

REQUIREMENTS 
requency ana is baisedlon the riabilit/ana iysis re a 
ference 0. (The 0I% al Scram Functiot s CHANN V 

UpTEST Frequcy was credited • the anaysis t 
ztani -autmatj,?cram Function FreqenVcis.  

SR 3.3.1.1A and SR 3.3.1.1.  

These Surveillances are established to ensure that no gaps 
in neutron flux indication exist from subcritical to power 
operation for monitoring core reactivity status.  

The overlap between SRls and IRPs is required to be 
demonstrated to ensure that reactor power will not be 
increased into a neutron flux region without adequate 
indication. This is required prior to withdrawing SRMs from 
the fully inserted position since indication is being 
transitioned from the SRMs to the IRMs.  

The overlap between IRMs and APRMs is of concern when 
reducing power into the IRM range. On power increases, the 
system design will prevent further increases (by initiating 
a rod block) if adequate overlap is not maintained. Overlap 
between IRls and APRMs exists when sufficient IRMs and APRMs 
concurrently have onscale readings such that the transition 
between MODE I and MODE 2 can be made without either APRA 
downscale rod block, or IRM upscale rod block.. Overlap 
between SR1Ks and IR?4s similarly exists when, prior to 
withdrawing the SRMs from the fully inserted position, IRMs 
are above mid-scale on range 1 before SRMs have reached the 
upscale rod block . ts 

As noted, SR 3.3'.1.1. is only required to be met during C 

entry into MODE 2 from MODE 1. That is, after the overlap 
requirement has been met and indication has transitioned to 
the IRis, maintaining overlap is not required (APRMs may be 
reading downscale once in MODE 2).  

If overlap for a group of channels is not demonstrated 
(e.g., IRI/APRM overlap), the reason for the failure of the 
Surveillance should be determined and the appropriate 
channel(s) declared inoperable. Only those appropriate 
channels that are required in the current MODE or condition 
should be declared inoperable.  

(continued)

Rev 1, 04/07/95B 3.3-28BWR/4 STS



RPS Instrumentation 
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BASES

SURVEILLANCE 
REQUIREMENTS 

4
SR 2.1.1 -I nd tD 3.3.11.L(continued)

A Frequency of 7 days is reasonable based on 
judgment and the reliability of the IRMs and 

SR~~C 0 S1,k

engineering 
APRMs.

LPRM gain settings are determined from the local flux 
profiles measured by the Traversing Incore Probe (TIP) 
System. This establishes the relative local flux profile 
for appropriate representative input to the APRM System.  
The 1000 MWD/T Frequency is based on operating experience 
with LPRM sensitivity changes.  

SR s .3.1,1.4 ad SR 3.3.1.1.12 

"b A CHANNEL FUNCTIONAL TEST is performed on each required channel to ensure that the u channel will perform the 
nten e unctfon. Any setpoint adjustment shall be 

-,consistent with the assumptions o t I current olan 
specifc setpO InI methoo logy.' The 92 day Frequency of 
'R.3.3.1.1-is based on the reliability analysis of 
Reference ' j~~ 
The month FrequencyAis 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 coonents usually 
pass the Surveillance when performed at the month 
Frequency.

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 3.3.1.1-1. If the 
trip setting Is discovered to be less conservative than 
accounted for in the appropriate setpoint methodology, but 
is not beyond the Allowable Value, the channel performance 
is still within the requirements of the plant safety 
analysis. Under these conditions, the setpoint must be 

(continued)
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;3 INSERT SR 3.3.1.1.8a 

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 N 
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 the applicable 
extensions.  

3 INSERT SR 3.3.1.1.8 

For Function 7.b, the CHANNEL FUNCTIONAL TEST must be performed utilizing a 
water column or similar device to provide assurance that damage to a float or 
other portions of the float assembly will be detected.
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BASES

SURVEILLANCE ORfnhlRRMNNTS S3.1A.10 (continued)

readjusted to be equal to or more conservative than 
accounted for in the a ropriate setpoint methodology.• 

The Frequency of days is based on the reliability 

, 33- H 9•SR 3.3.1.ll and SR 3.3.=.1.13 

1 
A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies that 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 -F 

S3 1 - ' Imethooology.) ... .... ........ ...... .  

t5 Note 1 states that neutron detectors are excluded from 
\ CHANNEL CALIBRATION because they are passive devices, with 

minimal drift, and because of the difficulty of simulating a 
meaningful signal. Changes in neutron detector sensitivity 
are compensated for by performing the 7 day calorimetric 7 
calibration (SR 3.3.1.1.2) and the 1000 PMWD• LPRM 
calibration against the TIPs (SR 3.3.1.1. . second Note CL13.  

is provided that requires the APRN and IRM SRs to be 
(L /e performed within 12 hours of entering MODE 2 from MODE 1.  

Testing of the NODE 2 APRM and IRM Functions cannot be 
performed in MODE I without utilizing jmrs, lifted leads, 

-• • 3 Hi-)3-2 l or movable links. This Note allows entry into MODE 2 from 
MODE 1 if the associated Frequency is not met per SR 3.0.2.  
Twelve hours is based on operating experience and in 
consideration of providing a reasonable time in which to 
complete the SR.  

/\The Frequency of SR 3.3.1.1.11 is based upon the assumption 
- of a 184 day calibration interval in the determination of 

SrZ..•3  the magnitude of equipment drift in the setpoint analysis.  
Th Frequency of SR 3.3.1.1.13 is based upon the assumption 

\I / of a# month calibration interval in the determination of 
ttfthe mag1itude of equipment drift in the setpoint analysis.

(continued)
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INSERT SR 3.3.1.1.10

For Functions 8 and 9, this SR is associated with the enabling circuit sensing 
first stage turbine pressure.  

INSERT SR 3.3.1.1.13-1 

Physical inspection of the position switches is performed in conjunction with 
SR 3.3.1.1.13 for Function 5 and 8 to ensure that the switches are not 
corroded or otherwise degraded. For Function 7.b, the CHANNEL CALIBRATION 
must be performed utilizing a water column or similar device to provide 
assurance that damage to a float or other portions of the float assembly will 
be detected. For Function 2.b, the recirculation loop flow signals are 
calibrated in accordance with SR 3.3.1.1.13 while the calibration of all other 
components associated with this Function is performed in accordance with 
SR 3.3.1.1.11. For Functions 8 and 9, SR 3.3.1.1.13 is associated with the 
enabling circuit sensing first stage turbine pressure as well as the trip 
function.  

: INSERT SR 3.3.1.1.13-2 

Reactor Pressure-High and Reactor Water Level - Low (Level 3) Function sensors 
(Functions 3 and 4, respectively) are excluded from the RPS RESPONSE-TIME 
testing (Ref. 19). However, prior to the CHANNEL CALIBRATION of these sensors 
a response check must be performed to ensure adequate response. This testing 
is required by Reference 20. Personnel involved in this testing must have 
been trained in response to Reference 21 to ensure they are aware of the 
consequences of instrument response time degradation. This response check 
must be performed by placing a fast ramp or a step change into the input of 
each required sensor. The personnel, must monitor the input and output of the 
associated sensor so that simultaneous monitoring and verification may be 
accomplished.  

POO INSERT SR 3.3.1.1.9 

The Frequency of SR 3.3.1.1.9 is based upon the assumption of a 92 day 
calibration interval in the determination of the magnitude of equipment drift 
in the setpoint analysis.
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BASES 

SURVEILLANCE SR 3.3,1.1 
REQUIREMENTS 

(continued) The Average Power ange Monitor Flow Biased SAmulated 
Thermal Power-H gh Function uses an electroic filter 
circuit to gene ate a signal proportional to the core 
THERMAL POWER rom the APRM neutron flux Ignal. This 
filter circuit is representative of the, uel heat transfer 
dynamics that oduce the relationship/ýbetween the neutron 
flux and the re THERMAL POWER. The Surveillance.filter )time €onstan must be verified to be )7 seconds to ensure 

Sthat the ch nnel is accurately refect ng the desired 

The Fre ency of 18 months is base on engineering judgment I 
Lconsidring the eliability of th components.  

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trip logic for a specific 
channel. The functional testing of control rods 
(LCO 3.1.3), and SDV vent and drain valves (LCO 3.1.8), 
overlaps this Surveillance to provide complete testing of 
the assumed safety function.  

ýThe 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 month 
Frequency. 3..1 _ 

This SR ensures that scrams initiated from the Turbine 2 
____ Valve-Closure and Turbine Control Valve Fast Closure,• 

Oil Pressure-Low Functions will not be inadvertently 
e) ;--bypassed when THERMAL POWER is I& RTP. This nvolves) 
' calibration of the bypass channels. Adequate margins for 

the instrument setpoint methodologies are incorporated into 
the actual setpoint. Because main turbine bypass flow can 
affect this setpoint nonconservatively (THERMAL POWER is 
derived from turbine first stage pressure), the main turbine 

(continued)
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BASES 

SURVEILLANCE M (continued) _, •..4o'-REQUIREMENTS Sbypass valves must remain closed at THERMAL POWER a q RTP 
to ensure that the calibration,( Uw valid.  

If any bypass channel's setpoitý onconservatve (i.e., 
the Functions are bypassed at z RTP, either due to open 
main turbine bypass valve(s) or other reasons), then the 

cted Turbine Stop Valve-Closure and Turbine Control 
e Fast osuOCT-1 ,!! 0tl Pressure-Low Functions are 

considered inoperable. Alternatively, the bypass channel 
can be placed in the conservative condition (nonbypass). If 
placed in the nonbypass condition, this SR is met and the 
channel is considered4PRABLE.  

The Frequency of (i4 "hs is based on engineering judgment 
and reliability of the components.  

MR 3.3. 1. 4' 

This SR ensures that the individual channel response times 
are less than or equal the maximum values assumed in the ront anall s, ts t 14y'b pe-rot~dnoe IA 

S•easu n 1r ver Iapp i soge s, aih rifcto; ," 

that allMc ts are test e RP RESPONSE TIME 
acceptance criteria are nc uded in Reference . -' 

) f S 0 neutron detectors C from RPS RESPONSE 
"- TIME testing because the principles of detector operation toyV 

i •.[. virtually ensure an instantaneous response time. 2 
|zl 

"RPS RESPONSE TIME tests arejcnducted on an month T 01T34I> 
l1i ) STAGGERED TEST BASIS. Note(7 requires STAGGERED TEST BASIS 

Frequency to be determined based on ( channels rer Tl 
system, inwieu of tne chicannets speIf.1Ii~l-- b~e- 
'3231.-1/Vor the MSIV Closure Fun•. This Frequency is 
based on the logic interrelationships of the various 
channels required to produce an RPS scram signal. The 

month Frequency is consistent with the typical industry 
""-" refueling cycle and is based upon plant operating 

experience, which shows that random failures of 
instrumentation components causing serious response time 
degradation, but not channel failure, are infrequent 
occurrences. ,, 

(continued)
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( ) INSERT SR 3.3.1.1.16-1 11 

RPS RESPONSE TIME may be verified by acutal response ime measurements in any 
series of sequential, overlapping, or total channel (easu ements. However, 
the sensors for Functions 3 and 4 are allowed to be -xclu d from specific RPS 
RESPONSE TIME measurement if the conditions of Refer nce are satisfied. If 
these conditions are satisfied, sensor response time may be allocated based on 
either assumed design sensor response time or the m ufacturer's stated design k.
reponse time. When the requirem pts of Reference: Yare not satisfied, sensor response time must be measured.jFur ermore, measue F hrumenf 
/1roseTspons• timetor Functions 3 d 4 is not required if\the conditions 
*of Reference N are satisfied. - n 

: INSERT SR 3.3.1.1.16-2 

This ensures all required channels are tested during two Surveillance 
Frequency intervals. For Functions 2.b, 2.c, 3, 4, 6, and 9, two channels 
must be tested during each test interval: while for Functions 5 and 8, eight 
and four channels must be tested, respectively.
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RPS Instrumentation 
B 3.3.1.1

BASES (continued)

REFERENCES lI VFSAR, Iý U 

20 SAR, Sect ion

3. NEDO-23842, @Continuous Control Rod Withdrawal in the).V 
SStartup Range,* April 18, 1978.  

. SAR, Section -7

,1S.9- FSAR, Sect ion UNAe-j2 T lEF 

('•.• FSAR, Section 6. .--

•D. P. Check (NRC) letter to G. Lainas (NRC), OBWR Scram 
Discharge System Safety Evaluation, December 1, 1980. (PAj 

2• NEDO -IO05-P-Ae ,Tlechnical Specification Improvement 
A( Analyses for BWR Reactor Protection System,'k| 

-- N March 1988. 2 •. -h 

r6~)-FSAR, Table 4[7.2 qL ca

I.~~- ý6k L/P ).de ý o /S
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INSERT REF-1

9. UFSAR, Section 14.5.2.1.  

10. UFSAR, Section 14.5.2.2.

6 INSERT REF-2 
12. Drawing 11825-5.01-15D, Rev. D, Reactor 

Drawing 919D690BD).
Assembly Nuclear Boiler, (GE

13. UFSAR, Section 14.5.5.1.  

14. UFSAR, Section 14.5.2.3.  

15. UFSAR, Section 14.6.1.5.  

INSERT REF-3 

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

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

21. NRC Bulletin 90-01, Supplement 1, Loss of 
Manufactured by Rosemount, December 1992.

Fill-Oil in Transmitters
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RPS Instrumentation 
B 3.3.1.1

Lill

Initiation

MSIV Closure 

Turbine Trip (w/byj 

Generator Trip (w/I 

Pressure Regulator 
(primary pressure 
(KSIV closure trip)

Pressure Regulator Failur 
(primary pressure decre e) 
(Level 8 trip) 

Pressure Regulator allure 
(primary pressu increase) 

Feedwater Con 1ler Failure 
(high react water level) 

Feedwater ontroller Failure 
(low re tor water level) 

Loss Condenser Vacuwu 

Lo of AC Power (loss of 
ansformer) 

/nce of AC Power f1oss of /

X

x 

x 

x 

/ 
x

X
z 

x 

X

X I

X 

x 

x 
x

I

X 

x 

x X

x 

x 

xi 

x 

x

grid connections)I

(a) Reactor Vessel St a4 Dome Pressure-High 
(b) Reactor Vessel Water Level-High, Level 8 

(c) Reactor Vessel oter Level-Low, Level 3 (d) Turbine Cont Valve Fast Closure 
(e) Turbine Stop/Valve-Closure 

S(f) Main Ste solation Valve-Closure 

, (g) Average g er Range Monitor Neutron Flux-High 

This tab e for illustration purposes only.

I
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RPS Instrumenta on Sensor Diversity 

Scram Sensors for Initiating Event .  

RPV Variables Anticipatory Fidel 

Events (a) (b) W€) (d) e (f) W I 

pass) x x x / x 
bypass) x x x ( 
Failure X. X X x 
decrease)/ 
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JAFNPP 
IMPROVED STANDARD TECHNICAL 

SPECIFICATIONS (ISTS) CONVERSION 

ITS: 3.3.1.1 

Reactor Protection System (RPS) Instrumentation 

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



JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS BASES: 3.3.1.1 - REACTOR PROTECTION SYSTEM (RPS) INSTRUMENTATION 

RETENTION OF EXISTING REQUIREMENT (CLB) 

CLB1 Function 2.d has been deleted. The Downscale trip has been removed from 
the CTS as documented in License Amendment 227. The following Functions 
have been renumbered as required.  

CLB2 SR 3.3.1.1.4 has been added (a functional test of each RPS automatic 
scram contactor) consistent with current requirements. This 
Surveillance was added to allow the Surveillance Frequency extensions of 
the automatic RPS Functions per NEDC-30851-P-A, Technical Specification 
Improvement Analyses for BWR Reactor Protection System, since the JAFNPP 
design is different than the generic BWR model used in NEDC-30851-P-A.  
Therefore, the Bases description in ISTS SR 3.3.1.1.5 of the CHANNEL 
FUNCTIONAL TEST of the manual scram function has been deleted and 
replaced with the description of the RPS channel test switches.  

CLB3 Consistent with CTS 4.1.A, the measurement of the sensor during response 
time testing is not required. Appropriate Bases as well as references 
have been included consistent with TSTF 322 RI.  

CLB4 The Bases of ITS SR 3.3.1.1.16 has been modified, to require RPS 
RESPONSE TIME TESTING consistent with the current licensing basis, and 
as modified in M8.  

CLB5 ISTS SR 3.3.1.1.3, the requirement to adjust the channels to conform to 
a calibrated signal every 7 days has been deleted since this requirement 
is currently being performed along with the 92 day channel functional 
test. This adjustment will be performed in accordance with SR 
3.3.1.1.8, the 92 day CHANNEL FUNCTIONAL TEST. This is reflected in the 
Bases of SR 3.3.1.1.8. Subsequent SRs have been renumbered, as 
applicable.  

CLB6 These requirements have been-added in accordance with CTS Table 4.1-1 
Note 6 and Table 4.1-2 Note 5, as documented in LA11.  

CLB7 The Channel Functional Test Frequency of SR 3.3.1.1.12 has been 
increased from 18 months to 24 months in accordance with CTS Table 
4.1-1. The Frequency is consistent with the JAFNPP fuel cycle.  

CLB8 SR 3.3.1.1.10 Surveillance Frequency has been modified to be consistent 
with the frequency in CTS Table 4.1-1 Note 6 and approved in License 
Amendment No. 89.  

CLB9 The specific details concerning response checks have been added to the 
Bases of SR 3.3.1.1.13 in accordance with License Amendment No. 235.
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS BASES: 3.3.1.1 - REACTOR PROTECTION SYSTEM (RPS) INSTRUMENTATION 

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

PAl The Specification has been modified to reflect plant specific 
nomenclature.  

PA2 Editorial changes have been made for enhanced clarity or to be 
consistent with other places in the Bases.  

PA3 Grammatical or typographical error corrected.  

PA4 This Table has been deleted because it provides generic and not plant 
specific types of information. The information in the Table could be 
misleading as to which plant specific analyses take credit for these 
channels to perform a function during accident and transient scenarios.  

PA5 The Reviewer's Note has been deleted.  

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

PA7 The Bases description has be modified to better reflect the 
Applicability of the Functions in Table 3.3.1.1-1.  

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB1 The Bases have been modified to reflect the JAFNPP specific design.  

DB2 The brackets have been removed and the proper plant specific reference 
have been provided.  

DB3 The Bases description of Function 2.b, Average Power Range Monitor Flow 
Biased Simulated Thermal Power-High Function has been modified to be 
consistent with the JAFNPP design. The filter circuit has been removed 
consistent with BWR Owner's Group Long Term Stability Solutions (Refs. 5 
and 6). Changes have been made in the Bases as a result of this design 
difference. References have been renumbered, as applicable. In 
addition, ISTS 3.3.1.1.14 has been deleted because the JAFNPP RPS does 
not utilize an APRM Flow Biased Simulated Thermal Power-High time 
constant. Subsequent SRs have been renumbered, as applicable.  

DB4 All channels are not required to respond within a specified response 
time and all channels do not have a specified Allowable Values (e.g.  
Manual Scram Function channels), therefore the Bases has been revised as 
necessary.
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS BASES: 3.3.1.1 - REACTOR PROTECTION SYSTEM (RPS) INSTRUMENTATION 

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB5 The description of the setpoint calculation methodology has been revised 
to reflect the plant specific methodology.  

DB6 The Bases has been revised to reflect the appropriate references.  

DB7 The Bases has been revised to reflect the safety analysis. At low 
powers (e.g., < 29% RTP) the scram from the TSV and TCV is not required: 
however, the turbine generator can remain online (and trip with 
resultant pressure transient) below this power level. The TSV and TCV 
Fast Closure (turbine trip or main generator trip) provide a direct 
reactor scram when -29% RTP. When < 29% RTP, a turbine or main 
generator trip will not result in a direct scram, but should the 
pressure transient reach the setpoint for the Reactor High Pressure 
trip, a scram would occur (i.e., is credited to occur from the Reactor 
High Pressure trip). Since turbine operation below 29% RTP includes 
MODE 1 and MODE 2, the necessary applicability of the Reactor High 
Pressure trip is consistent with specifying MODE 1 and 2. References 
have been included as applicable. Subsequent references have been 
renumbered as required.  

DB8 The Bases has been revised to reflect the setpoint calculation 
methodology assumptions.  

DB9 SR 3.3.1.1.9 has been added to perform a CHANNEL CALIBRATION every 
92 days for Function 7.a (Scram Discharge Instrument Volume Water 
Level -High, Differential Pressure Transmitter/Trip Unit) consistent 
with CTS Table 4.1-2. The Frequency is consistent with the setpoint 
calculation methodology for this Function. The Bases description of 
SR 3.3.1.1.11 and SR 3.3.1.1.13 have been modified as required to 
reflect this difference. The Bases description has been reordered, as 
required.  

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) 

TA1 The changes presented in Technical Specification Task Force (TSTF) 
Technical Specification Change Traveler Number 332, Revision 1 have been 
incorporated into the revised Improved Technical Specifications.  
However, NEDO-32291-A, Supplement 1 has not yet been adopted by JAFNPP.  
Therefore, this portion of the TSTF has not been incorporated.  

TA2 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.
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS BASES: 3.3.1.1 - REACTOR PROTECTION SYSTEM (RPS) INSTRUMENTATION 

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) 

TA3 The changes presented in Technical Specification Task Force (TSTF) 
Technical Specification Change Traveler Number 231, Revision 1 have been 
incorporated into the revised Improved Technical Specifications.  

TA4 The changes presented in Technical Specification Task Force (TSTF) 
Technical Specification Change Traveler Number 355, Revision 0, as 
modified by WOG-ED-25, have been incorporated into the revised Improved 
Technical Specifications.  

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

None 

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X) 

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

X2 The SR 3.3.1.1.14 and SR 3.3.1.1.15 Frequencies have been modified from 
18 months to 24 months consistent with the JAFNPP fuel cycle.
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JAFNPP 
IMPROVED STANDARD TECHNICAL 

SPECIFICATIONS (ISTS) CONVERSION 

ITS: 3.3.1.1 

Reactor Protection System (RPS) Instrumentation 

RETYPED PROPOSED IMPROVED TECHNICAL 
SPECIFICATIONS (ITS) AND BASES



RPS Instrumentation 
3.3.1.1

3.3 INSTRUMENTATION 

3.3.1.1 Reactor Protection System (RPS) Instrumentation

LCO 3.3.1.1 

APPLICABILITY:

The RPS, instrumentation for each Function in Table 3.3.1.1-1 
shall be OPERABLE.  

According to Table 3.3.1.1-1.

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

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Place channel in 12 hours 

channels inoperable, trip.  

OR 

A.2 Place associated trip 12 hours 
system in trip.  

B. One or more Functions B.1 Place channel in one 6 hours 
with one or more trip system in trip.  
required channels 
inoperable in both OR 
trip systems.  

B.2 Place one trip system 6 hours 
in trip.  

(continued)

Amendment

ACTIONS
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RPS Instrumentation 
3.3.1.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. One or more Functions C.1 Restore RPS trip 1 hour 
with RPS trip capability.  
capability not 
maintained.  

D. Required Action and D.1 Enter the Condition Immediately 
associated Completion referenced in 
Time of Condition A, Table 3.3.1.1-1 for 
B, or C not met. the channel.  

E. As required by E.1 Reduce THERMAL POWER 4 hours 
Required Action D.1 to < 29% RTP.  
and referenced in 
Table 3.3.1.1-1.  

F. As required by F.1 Be in MODE 2. 8 hours 
Required Action D.1 
and referenced in 
Table 3.3.1.1-1.  

G. As required by G.1 Be in MODE 3. 12 hours 
Required Action D.1 
and referenced in 
Table 3.3.1.1-1.  

H. As required by H.1 Initiate action to Immediately 
Required Action D.1 fully insert all 
and referenced in insertable control 
Table 3.3.1.1-1. rods in core cells 

containing one or 
more fuel assemblies.

Amendment3.3-2JAFNPP



RPS Instrumentation 
3.3.1.1 

SURVEILLANCE REQUIREMENTS 

-..................................... NOTES ----------------------------------
1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS 

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 for up to 6 hours provided the associated Function 
maintains RPS trip capability.  

SURVEILLANCE FREQUENCY 

SR 3.3.1.1.1 Perform CHANNEL CHECK. 12 hours 

SR 3.3.1.1.2 .................. NOTE ...................  
Not required to be performed until 12 
hours after THERMAL POWER 2 25% RTP.  

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

Verify the absolute difference between 7 days 
the average power range monitor (APRM) 
channels and the calculated power is 
• 2% RTP plus any gain adjustment 
required by LCO 3.2.3, "Average Power 
Range Monitor (APRM) Gain and Setpoint" 
while operating at • 25% RTP.  

SR 3.3.1.1.3 ------------------ NOTE ------------------
Not required to be performed when 
entering MODE 2 from MODE 1 until 
12 hours after entering MODE 2.  

Perform CHANNEL FUNCTIONAL TEST. 7 days 

SR 3.3.1.1.4 Perform a functional test of each RPS 7 days 
automatic scram contactor.  

(continued)
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RPS Instrumentation 
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.3.1.1.5 Verify the source range monitor (SRM) and Prior to 
intermediate range monitor (IRM) channels withdrawing 
overlap. SRMs from the 

fully inserted 
position 

SR 3.3.1.1.6 ------------------ NOTE ------------------
Only required to be met during entry into 
MODE 2 from MODE 1.  

Verify the IRM and APRM channels overlap. 7 days 

SR 3.3.1.1.7 Calibrate the local power range monitors. 1000 MWD/T 
average core 
exposure 

SR 3.3.1.1.8 Perform CHANNEL FUNCTIONAL TEST. 92 days 

SR 3.3.1.1.9 Perform a CHANNEL CALIBRATION. 92 days 

SR 3.3.1.1.10 Calibrate the trip units. 184 days 

(continued)
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RPS Instrumentation 
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.3.1.1.11 --------------- NOTES -----------------
1. Neutron detectors are excluded.  

2. For Function 2.a, not required to be 
performed when entering MODE 2 from 
MODE 1 until 12 hours after entering 
MODE 2.

Perform CHANNEL CALIBRATION.

FREQUENCY

184 days

SR 3.3.1.1.12 Perform CHANNEL FUNCTIONAL TEST. 24 months 

SR 3.3.1.1.13 ------------------ NOTES -----------------
1. Neutron detectors are excluded.  

2. For Function l.a, not required to be 
performed when entering MODE 2 from 
MODE 1 until 12 hours after entering 
MODE 2.  

Perform CHANNEL CALIBRATION. 24 months 

SR 3.3.1.1.14 Perform LOGIC SYSTEM FUNCTIONAL TEST. 24 months 

SR 3.3.1.1.15 Verify Turbine Stop Valve-Closure and 24 months 
Turbine Control Valve Fast Closure, EHC 
Oil Pressure- Low Functions are not 
bypassed when THERMAL POWER is k 29% RTP.

(continued)

Amendment (Rev.F)

SURVEILLANCE REQUIREMENTS (continued) I
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RPS Instrumentation 
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.3.1.1.16 --.. -. ---. ---. ---- NOTES -----------------
1. Neutron detectors are excluded.  

2. "n" equals 2 channels for the purpose 
of determining the STAGGERED TEST 
BASIS Frequency.  

Verify the RPS RESPONSE TIME is within 
limits.

FREQUENCY

24 months on a 
STAGGERED TEST 
BASIS

Amendment (Rev.F)JAFNPP 3.3-6



RPS Instrumentation 
3.3.1.1

Table 3.3.1.1-1 (page 1 of 3) 
Reactor Protection System Instrumentation

APPLICABLE CONDITIONS 
MODES OR REQUIRED REFERENCED 

OTHER CHANNELS FROM 
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE 

1. Intermediate Range 
Monitors 

a. Neutron Flux-High 2 3 G SR 3.3.1.1.1 g 120/125 
SR 3.3.1.1.3 divisions of 
SR 3.3.1.1.4 full scale 
SR 3.3.1.1.5 
SR 3.3.1.1.6 
SR 3.3.1.1.13 
SR 3.3.1.1.14 

5 (a) 3 H SR 3.3.1.1.1 s 120/125 

SR 3.3.1.1.3 divisions of 
SR 3.3.1.1.4 full scale 
SR 3.3.1.1.13 
SR 3.3.1.1.14 

b. Inop 2 3 G SR 3.3.1.1.3 NA 
SR 3.3.1.1.4 
SR 3.3.1.1.14 

5 (a) 3 H SR 3.3.1.1.3 NA 

SR 3.3.1.1.4 
SR 3.3.1.1.14 

2. Average Power Range 
Monitors 

a. Neutron Flux-High. 2 2 G SR 3.3.1.1.1 < 15% RTP 
(Startup) SR 3.3.1.1.3 

SR 3.3.1.1.4 
SR 3.3.1.1.5 
SR 3.3.1.1.6 
SR 3.3.1.1.11 
SR 3.3.1.1.14 

b. Neutron Flux-High 1 2 F SR 3.3.1.1.1 As specified 
(Flow Biased) SR 3.3.1.1.2 in the COLR 

SR 3.3.1.1.4 and & 117% RTP 
SR 3.3.1.1.7 
SR 3.3.1.1.8 
SR 3.3.1.1.11 
SR 3.3.1.1.13 
SR 3.3.1.1.14 
SR 3.3.1.1.15 

(continued) 

(a) With any control rod withdrawn from a core cell containing one or more fuel assemblies.
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RPS Instrumentation 
3.3.1.1

Table 3.3.1.1-1 (page 2 of 3) 
Reactor Protection System Instrumentation

APPLICABLE CONDITIONS 
MODES OR REQUIRED REFERENCED 

OTHER CHANNELS FROM 
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE

2. Average Power Range 
Monitors (continued) 

c. Neutron Flux-High 
(Fixed)

d. Inop 

3. Reactor 
Pressure - High 

4. Reactor Water 
Level - Low (Level 3) 

5. Main Steam Isolation 
Valve - Closure 

6. Drywell Pressure- High

1 2

1.2 

1.2 

1.2 

1 

1.2

F SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 

G SR 
SR 
SR 
SR 

G SR 
SR 
SR 
SR 
SR 
SR 
SR 

G SR 
SR 
SR 
SR 
SR 
SR 
SR 

F SR 
SR 
SR 
SR 
SR 

G SR 
SR 
SR 
SR 
SR 
SR 
SR

3.3.1.1.1 
3.3.1.1.2 
3.3.1.1.4 
3.3.1.1.7 
3.3.1.1.8 
3.3.1.1.11 
3.3.1.1.14 
3.3.1.1.15 

3.3.1.1.4 
3.3.1.1.7 
3.3.1.1.8 
3.3.1.1.14 

3.3.1.1.1 
3.3.1.1.4 
3.3.1.1.8 
3.3.1.1.10 
3.3.1.1.13 
3.3.1.1.14 
3.3.1.1.16 
3.3.1.1.1 
3.3.1.1.4 
3.3.1.1.8 
3.3.1.1.10 
3.3.1.1.13 
3.3.1.1.14 
3.3.1.1.16 
3.3.1.1.4 
3.3.1.1.8 
3.3.1.1.13 
3.3.1.1.14 
3.3.1.1.16 
3.3.1.1.1 
3.3.1.1.4 
3.3.1.1.8 
3.3.1.1.10 
3.3.1.1.13 
3.3.1.1.14 
3.3.1.1.16

g 120% RTP

NA 

S1079 psig 

S177 inches

< 15% closed 

s 2.7 psig

(continued)

Amendment (Rev.F)
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RPS Instrumentation 
3.3.1.1

Table 3.3.1.1-i (page 3 of 3) 
Reactor Protection System Instrumentation

APPLICABLE CONDITIONS 
MODES OR REQUIRED REFERENCED 

OTHER CHANNELS FROM 
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE 

7. Scram Discharge 
Instrument Volume 
Water Level - High

a. Differential 
Pressure 
Transmitter/Trip 
Unit 

b. Level Switch 

8. Turbine Stop 
Valve - Closure

9. Turbine Control Valve 
Fast Closure, EHC Oil 
Pressure - Low 

10. Reactor Mode Switch
Shutdown Position 

11. Manual Scram

1,2 

5 (a) 

1.2 

5 (a) 

> 29% RTP

29X RTP 

1,2 

5(a) 

1.2 

5(a)

2 

2 

2 

2 

4

G SR 
SR 
SR 
SR 

H SR 
SR 
SR 
SR 

G SR 
SR 
SR 
SR 

H SR 
SR 
SR 
SR 

E SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 

E SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 

G SR 
SR 

H SR 
SR 

G SR 
SR 

H SR 
SR

2 

1 

1 

1

3.3.1.1.1 
3.3.1.1.4 
3.3.1.1.9 
3.3.1.1.14 
3.3.1.1.1 
3.3.1.1.4 
3.3.1.1.9 
3.3.1.1.14 

3.3.1.1.4 
3.3.1.1.8 
3.3.1.1.13 
3.3.1.1.14 
3.3.1.1.4 
3.3.1.1.8 
3.3.1.1.13 
3.3.1.1.14 

3.3.1.1.1 
3.3.1.1.4 
3.3.1.1.8 
3.3.1.1.10 
3.3.1.1.13 
3.3.1.1.14 
3.3.1.1.15 
3.3.1.1.16 

3.3.1.1.1 
3.3.1.1.4 
3.3.1.1.8 
3.3.1.1.10 
3.3.1.1.13 
3.3.1.1.14 
3.3.1.1.15 
3.3.1.1.16 

3.3.1.1.12 
3.3.1.1.14 

3.3.1.1.12 
3.3.1.1.14 
3.3.1.1.8 
3.3.1.1.14 
3.3.1.1.8 
3.3.1.1.14

S34.5 gallons 

S34.5 gallons 

S34.5 gallons 

• 34.5 gallons 

g 15% closed

S500 psig and 
g 850 psig 

NA 

NA 

NA 

NA

Amendment (Rev.F)

IL�

(a) With any control rod withdrawn from a core cell containing one or more fuel assemblies.
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B 3.3 INSTRUMENTATION 

B 3.3.1.1 Reactor Protection System (RPS) Instrumentation 

BASES 

BACKGROUND The RPS initiates a reactor scram when one or more monitored 
parameters exceed their specified limits, to preserve the 
integrity of the fuel cladding and the reactor coolant 
pressure boundary (RCPB) and minimize the energy that must 
be absorbed following a loss of coolant accident (LOCA).  
This can be accomplished either automatically or manually.  

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

Technical Specifications are required by 10 CFR 50.36 to 
contain LSSS defined by the regulation as "...settings for 
automatic protective devices.. .so chosen that automatic 
protective action will correct the abnormal situation before 
a Safety Limit (SL) is exceeded." The Analytic Limit is the 
limit of the process variable at which a safety action is 
initiated, as established by the safety analysis, to ensure 
that a SL is not exceeded. Any automatic protection action 
that occurs on reaching the Analytic Limit therefore ensures 
that the SL is not exceeded. However, in practice, the 
actual settings for automatic protective devices must be 
chosen to be more conservative than the Analytic Limit to 
account for instrument loop uncertainties related to the 
setting at which the automatic protective action would 
actually occur.

The Trip Setpoint is a predetermined setting or a protective 
device chosen to ensure automatic actuation prior to the 
process variable reaching the Analytic Limit and thus 
ensuring the SL would not be exceeded. As such, the Trip 
Setpoint accounts for uncertainties in setting the device 
(e.g., calibration), uncertainties in how the device might 
actually perform (e.g., repeatability), changes in the point 
of action of the device over time (e.g., drift during 
surveillance intervals), and any other factors which may 
influence its actual performance (e.g., harsh accident 

(continued)
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BASES 

BACKGROUND environments). In this manner, the Trip Setpoint plays an 
(continued) important role in ensuring that SLs are not exceeded. As 

such, the Trip Setpoint meets the definition of an LSSS and 
could be used to meet the requirement that they be contained 
in the Technical Specifications.  

Technical Specifications contain values related to the 
OPERABILITY of equipment required for the safe operation of 
the facility. Operable is defined in Technical 
Specifications as "...being capable of performing its safety 
function(s)." For automatic protective devices, the 
required safety function is to ensure that a SL is not 
exceeded and therefore the LSSS as defined by 10 CFR 50.36 
is the same as the OPERABILITY limit for those devices.  
However, use of the Trip Setpoint to define OPERABILITY in 
Technical Specifications and its corresponding designation 
as the LSSS required by 10 CFR 50.36 would be an overly 
restrictive requirement if it were applied as an OPERABILITY 
limit for the "as found" value of a protective device 
setting during a surveillance. This would result in 
Technical Specification compliance problems, as well as 
reports and corrective actions required by the rule which 
are not necessary to ensure safety. For example, an 
automatic protective device with a setting that has been 
found to be different from the Trip Setpoint due to some 
drift of the setting may still be OPERABLE since drift is to 
be expected. This expected drift would have been 
specifically accounted for in the setpoint methodology for 
calculating the Trip Setpoint and thus the automatic 
protective action would still have ensured that the SL would 
not be exceeded with the "as found" setting of the 
protective device. Therefore, the device would still be 
OPERABLE since it would have performed its safety function 
and the only corrective action required would be to reset 
the device to the Trip Setpoint to account for further drift 
during the next surveillance interval.  

Use of the Trip Setpoint to define "as found" OPERABILITY 
and its designation as the LSSS under the expected 
circumstances described above would result in actions 
required by both the rule and Technical Specifications that 
are clearly not warranted. However, there is also some 
point beyond which the device would have not been able to 
perform its function due, for example, to greater than 
expected drift. This value needs to be specified in the 

(continued)
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BACKGROUND Technical Specifications in order to define OPERABILITY of 
(continued) the devices and is designated as the Allowable Value which, 

as stated above, is the same as the LSSS.  

The Allowable Values specified in Table 3.3.1.1-1 serve as 
the LSSS such that a channel is OPERABLE if the trip 
setpoint is found not to exceed the Allowable Value. As 
such, the Allowable Value differs from the Trip Setpoint by I 
an amount primarily equal to the expected instrument loop 
uncertainties, such as drift, during the surveillance 
interval. In this manner, the actual setting of the device 
will still meet the LSSS definition and ensure that a Safety 
Limit is not exceeded at any given point of time as long as 
the device has not drifted beyond that expected during the 
surveillance interval. If the actual setting of the device 
is found to have exceeded the Allowable Value the device 
would be considered inoperable from a Technical 
Specification perspective. This requires corrective action 
including those actions required by 10 CFR 50.36 when 
automatic protective devices do not function as required.  
Note that, although the channel is "OPERABLE" under these 
circumstances, the trip setpoint should be left adjusted to 
a value within the established trip setpoint calibration 
tolerance band, in accordance with uncertainty assumptions 
stated in the referenced setpoint methodology (as-left 
criteria), and confirmed to be operating within the 
statistical allowance of the uncertainty terms assigned.  

The RPS, as described in the UFSAR, Section 7.2 (Ref. 1), 
includes sensors, relays, logic circuits, bypass circuits, 
and switches that are necessary to cause initiation of a 
reactor scram. Functional diversity is provided by 
monitoring a wide range of dependent and independent 
parameters. The-input parameters to the scram logic are 
from instrumentation that monitors reactor vessel water 
level, reactor vessel pressure, neutron flux, main steam 
line isolation valve position, turbine control valve (TCV) 
fast closure (EHC Oil Pressure-Low), turbine stop valve 
(TSV) position, drywell pressure, and scram discharge 
instrument volume (SDIV) water level, as well as reactor 
mode switch in shutdown position and manual scram signals.  
There are at least four redundant sensor input signals from 
each of these parameters (with the exception of the reactor 
mode switch in shutdown position and manual scram signals).  
Most channels include instrumentation that compares measured 
input signals with pre-established setpoints. When the 

(continued)
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BACKGROUND setpoint is exceeded, the channel outputs an RPS trip signal 
(continued) to the trip logic.  

The RPS is comprised of two independent trip systems 
(A and B) with three trip channels in each trip system (trip 
channels Al, A2, and A3, BI, B2, and B3) as described in 
Reference 1. Trip channels Al, A2, B1 and B2 contain 
automatic protective instrument logic. The above monitored 
parameters are represented by at least one input to each of 
these automatic trip channels. The outputs of the automatic 
trip channels in a trip system are combined in a 
one-out-of-two logic so that either channel can trip the 
associated trip system. The tripping of both trip systems 
will produce a reactor scram. This logic arrangement is 
referred to as a one-out-of-two taken twice logic. There 
are four RPS channel test switches, one associated with each 
of the four automatic trip channels. These test switches 
allow the operator to test the OPERABILITY of the individual 
trip channel automatic scram contactors. In addition, trip 
channels A3 and B3 (one trip channel per trip system) are 
provided for manual scram. Placing the reactor mode switch 
in shutdown position or depressing both channel push buttons 
(one per trip system) will initiate the manual trip 
function. Each trip system is reset by use of a reset 
switch. If a full scram occurs (both trip systems trip), a 
relay prevents reset of the trip systems for approximately 
10 seconds after the full scram signal is received. This 
10 second delay on reset ensures that the scram function 
will be completed.  

Two scram pilot valves are located in the hydraulic control 
unit for each control rod drive (CRD). Each scram pilot 
valve is solenoid operated, with the solenoids normally 
energized. The scram pilot valves control the air supply to 
the scram inlet and outlet valves for the associated CRD.  
When either scram pilot valve solenoid is energized, air 
pressure holds the scram valves closed and, therefore, both 
scram pilot valve solenoids must be de-energized to cause a 
control rod to scram. The scram valves control the supply 
and discharge paths for the CRD water during a scram. One 
of the scram pilot valve solenoids for each CRD is 
controlled by trip system A, and the other solenoid is 
controlled by trip system B. Any trip of trip system A in 
conjunction with any trip in trip system B results in 
de-energizing both solenoids, air bleeding off, scram valves 
opening, and control rod scram.  

(continued)
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(continued)

The backup scram valves, which energize on a scram signal to 
depressurize the scram air header, are also controlled by 
the RPS. Additionally, the RPS System controls the SDV vent 
and drain valves such that when both trip systems trip, the 
SDV vent and drain valves close to isolate the SDV.

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

The actions of the RPS are assumed in the safety analyses of 
References 1, 2, and 3. The RPS is required to initiate a 
reactor scram when monitored parameter values exceed the 
Allowable Values, specified by the setpoint methodology and 
listed in Table 3.3.1.1-1 to preserve the integrity of the 
fuel cladding, the RCPB, and the containment by minimizing 
the energy that must be absorbed following a LOCA.  

RPS instrumentation satisfies Criterion 3 of 
10 CFR 50.36(c)(2)(ii) (Ref. 4). Functions not specifically 
credited in the accident analysis are retained for the 
overall redundancy and diversity of the RPS as required by 
the NRC approved licensing basis.  

The OPERABILITY of the RPS is dependent on the OPERABILITY 
of the individual instrumentation channel Functions 
specified in Table 3.3.1.1-1. Each Function must have a 
required number of OPERABLE channels per RPS trip system, 
with their setpoints within the specified Allowable Value, 
where appropriate. The actual setpoint is calibrated 
consistent with applicable setpoint methodology assumptions.  
Each channel must also respond within its assumed response 
time, where appropriate.  

Allowable Values are specified, as appropriate for RPS 
Functions specified in the Table. Nominal trip setpoints 
are specified in the setpoint calculations. The nominal 
setpoints are selected to ensure that the actual setpoints 
do not exceed the Allowable Value between successive 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 

(continued)
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SAFETY ANALYSES 
LCO, and 
APPLICABILITY 

(continued)

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

The OPERABILITY of scram pilot valves and associated 
solenoids, backup scram valves, and SDV valves, described in 
the Background section, are not addressed by this LCO.  

The individual Functions are required to be OPERABLE in the 
MODES or other conditions specified in the table, which may 
require an RPS trip to mitigate the consequences of a design 
basis accident or transient. To ensure a reliable scram 
function, a combination of Functions are required in each 
MODE to provide primary and diverse initiation signals.  

The only MODES specified in Table 3.3.1.1-1 are MODES 1 and 
2 and MODE 5 with any control rod withdrawn from a core cell 
containing one or more fuel assemblies. No RPS Function is 
required in MODES 3 and 4, since all control rods are fully 
inserted and the Reactor Mode Switch Shutdown Position 
control rod withdrawal block (LCO 3.3.2.1) does not allow 
any control rod to be withdrawn. In MODE 5, control rods 
withdrawn from a core cell containing no fuel assemblies do 
not affect the reactivity of the core and, therefore, are 
not required to have the capability to scram. Provided all 
other control rods remain inserted, no RPS function is 
required. In this condition, the required SDM (LCO 3.1.1) 
and refuel position one-rod-out interlock (LCO 3.9.2) ensure 
that no event requiring RPS will occur.  

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

(continued) Intermediate Range Monitor (IRM) 

1.a. Intermediate Range Monitor Neutron Flux-High 

The IRMs monitor neutron flux levels from the upper range of 
the source range monitor (SRM) to the lower range of the 
average power range monitors (APRMs). The IRMs are capable 
of generating trip signals that can be used to prevent fuel 
damage resulting from abnormal operating transients in the 
intermediate power range. In this power range, the most 
significant source of reactivity change is due to control 
rod withdrawal. The IRM provides diverse protection for the 
rod worth minimizer (RWM), which monitors and controls the 
movement of control rods at low power. The RWM prevents the 
withdrawal of an out of sequence control rod during startup 
that could result in an unacceptable neutron flux excursion 
(Ref. 2). The IRM provides mitigation of the neutron flux 
excursion. To demonstrate the capability of the IRM System 
to mitigate control rod withdrawal events, a generic 
analysis has been performed (Ref. 3) to evaluate the 
consequences of control rod withdrawal events during startup 
that are mitigated only by the IRM. This analysis, which 
assumes that one IRM channel in each trip system is 
bypassed, demonstrates that the IRMs provide protection 
against local control rod withdrawal errors and result in 
peak fuel enthalpy below the 170 cal/gm fuel failure 
threshold criterion.  

The IRMs are also capable of limiting other reactivity 
excursions during startup, such as cold water injection 
events, although no credit is specifically assumed.  

The IRM System is divided into two groups of IRM channels, 
with four IRM channels inputting to each trip system. The 
analysis of Reference 3 assumes that one channel in each 
trip system is bypassed. Therefore, six channels with three 
channels in each trip system are required for IRM 
OPERABILITY to ensure that no single instrument failure will 
preclude a scram from this Function on a valid signal. This 
trip is active in each of the 10 ranges of the IRM, which 
must be selected by the operator to maintain the neutron 
flux within the monitored level of an IRM range.  

(continued)
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LCO, and 
APPLICABILITY 

(continued)

The analysis of Reference 3 has adequate conservatism to 
permit the IRM Allowable Value of 120 divisions of a 
125 division scale.  

The Intermediate Range Monitor Neutron Flux- High Function 
must be OPERABLE during MODE 2 when control rods may be 
withdrawn and the potential for criticality exists. In 
MODE 5, when a cell with fuel has its control rod withdrawn, 
the IRMs provide monitoring for and protection against 
unexpected reactivity excursions. In MODE 1, the APRM 
System, the RWM, and Rod Block Monitor provide protection 
against control rod withdrawal error events and the IRMs are 
not required. The IRMs are automatically bypassed when the 
reactor mode selector switch is in the run position.

1.b. Intermediate Range Monitor-Inop

This trip signal provides assurance that a minimum number of 
IRMs are OPERABLE. If an IRM Operate-Calibrate switch is 
moved to any position other than "Operate," the detector 
voltage drops below a preset level, or a module is not 
plugged in, an inoperative trip signal will be received by 
the RPS unless the IRM is bypassed. Since only one IRM in 
each trip system may be bypassed, only one IRM in each RPS 
trip system may be inoperable without resulting in an RPS 
trip signal.  

This Function was not specifically credited in the accident 
analysis but it is retained for the overall redundancy and 
diversity of the RPS as required by the NRC approved 
licensing basis.  

Six channels of Intermediate Range Monitor-lnop, with three 
channels in each-trip system, are required to be OPERABLE to 
ensure that no single instrument failure will preclude a 
scram from this Function on a valid signal.  

Since this Function is not assumed in the safety analysis, 
there is no Allowable Value for this Function.  

This Function is required to be OPERABLE when the 
Intermediate Range Monitor Neutron Flux- High Function is 
required.  

(continued)
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SAFETY ANALYSES, 
LCO, and 2.a. Average Power Range Monitor Neutron Flux-High 
APPLICABILITY (Startup) 

(continued) 
The APRM channels receive input signals from the local power 
range monitors (LPRMs) within the reactor core that provide 
an indication of the power distribution and local power 
changes. The APRM channels average these LPRM signals to 
provide a continuous indication of average reactor power 
from a few percent to greater than RTP. For operation at 
low power (i.e., MODE 2), the Average Power Range Monitor 
Neutron Flux-High (Startup) Function is capable of 
generating a trip signal that prevents fuel damage resulting 
from abnormal operating transients in this power range. For 
most operation at low power levels, the Average Power Range 
Monitor Neutron Flux- High (Startup) Function will provide a 
secondary scram to the Intermediate Range Monitor Neutron 
Flux-High Function because of the relative setpoints. With 
the IRMs at Range 9 or 10, it is possible that the Average 
Power Range Monitor Neutron Flux-High (Startup) Function 
will provide the primary trip signal for a core-wide 
increase in power.  

No specific safety analyses take direct credit for the 
Average Power Range Monitor Neutron Flux-High (Startup) 
Function. However, this Function indirectly ensures that 
before the reactor mode switch is placed in the run 
position, reactor power does not exceed 25% RTP (SL 2.1.1.1) 
when operating at low reactor pressure and low core flow.  
Therefore, it indirectly prevents fuel damage during 
significant reactivity increases with THERMAL POWER 
< 25% RTP.  

The APRM System is divided into two groups of channels with 
three APRM channels providing input to each trip system.  
The system is designed to allow one channel in each trip 
system to be bypassed. Any one APRM channel in a trip 
system can cause the associated trip system to trip. Four 
channels of Average Power Range Monitor Neutron Flux-High 
(Startup) with two channels in each trip system are required 
to be OPERABLE to ensure that no single failure will 
preclude a scram from this Function on a valid signal. In 
addition, to provide adequate coverage of the entire core, 
at least 11 LPRM inputs are required for each APRM channel, 
with at least two LPRM inputs from each of the four axial 

(continued)
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APPLICABLE 2.a. Average Power Range Monitor Neutron Flux-High 
SAFETY ANALYSES, (Startup) (continued) 
LCO, and 
APPLICABILITY levels at which the LPRMs are located.  

The Allowable Value is based on preventing significant 
increases in power when THERMAL POWER is < 25% RTP.  

The Average Power Range Monitor Neutron Flux-High (Startup) 
Function must be OPERABLE during MODE 2 when control rods 
may be withdrawn since the potential for criticality exists.  

In MODE 1, the Average Power Range Monitor Neutron 
Flux-High (Fixed) Function provides protection against 
reactivity transients and the RWM and rod block monitor 
protect against control rod withdrawal error events. The 
APRM Neutron Flux- High (Startup) Function is bypassed when 
the reactor mode switch is in the run position.  

2.b. Average Power Range Monitor Neutron Flux-High 
(Flow Biased) 

The Average Power Range Monitor Neutron Flux-High (Flow 
Biased) Function monitors neutron flux. The APRM neutron 
flux trip level is varied as a function of recirculation 
drive flow but is clamped at an upper limit that is lower 
than the Average Power Range Monitor Neutron Flux-High 
(Fixed) Function, Function 2.c, Allowable Value. The 
Average Power Range Monitor Neutron Flux-High (Flow Biased) 
Function is not specifically credited in the safety 
analysis, but is intended to provide protection against 
transients where THERMAL POWER increases slowly (such as the 
loss of feedwater heating event), however, no credit is 
taken for this Function in the safety analyses except in the 
case of the thermal-hydraulic instability analysis. This 
protection is primarily achieved by the clamped portion of 
the Allowable Value. The APRM Neutron Flux - High (Flow 
Biased) Function will suppress power oscillations prior to 
exceeding the fuel safety limit (MCPR) caused by thermal 
hydraulic instability. As described in References 5 and 6, 
this protection is provided at a high statistical confidence 
level for core-wide mode oscillations and at a nominal 
statistical confidence level for regional mode oscillations.  
References 5 and 6 also demonstrate that the core-wide mode 

(continued)
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2.b. Average Power Range Monitor Neutron Flux-High 
(Flow Biased) (continued) 

of oscillation is more likely to occur due to the large 
single-phase channel pressure drop associated with the small 
fuel inlet orifice diameters. This protection for power 
oscillations is achieved by that portion of the Allowable 
Value which varies as a function of the recirculation drive 
flow.

The APRM System is divided into two groups of channels with 
three APRM channels providing input to each trip system.  
The system is designed to allow one channel in each trip 
system to be bypassed. Any one APRM channel in a trip 
system can cause the associated trip system to trip. Four 
channels of Average Power Range Monitor Neutron Flux-High 
(Flow Biased) with two channels in each trip system arranged 
in a one-out-of-two logic are required to be OPERABLE to 
ensure that no single failure will preclude a scram from 
this Function on a valid signal. In addition, to provide 
adequate coverage of the entire core, at least 11 LPRM 
inputs are required for each APRM channel, with at least two 
LPRM inputs from each of the four axial levels at which the 
LPRMs are located. Each APRM channel receives two 
independent, redundant flow signals representative of total 
recirculation loop flow, The recirculation loop flow 
signals are generated by four flow units, two of which 
supply signals to the trip system A APRMs, while the other 
two supply signals to the trip system B APRMs. Each flow 
unit signal is provided by summing up the flow signals from 
the two recirculation loops. To obtain the most 
conservative reference signals, the total flow signals from 
the two flow units (associated with a trip system as 
described above)-are routed to a low auction circuit 
associated with each APRM. Each APRM's auction circuit 
selects the lower of the two flow unit signals for use as 
the scram trip reference for that particular APRM. Each 
required Average Power Range Monitor Neutron Flux- High 
(Flow Biased) channel requires an input from one OPERABLE 
flow unit, since the individual APRM channel will perform 
the intended function with only one OPERABLE flow unit 
input. However, in order to maintain single failure 
capability for the Function, at least one required Average 
Power Range Monitor Neutron Flux- High (Flow Biased) channel 
in each trip system must be capable of maintaining an 
OPERABLE flow unit signal in the event of a failure of an 

(continued)
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APPLICABLE 2.b. Average Power Range Monitor Neutron Flux-High 
SAFETY ANALYSES, (Flow Biased) (continued) 
LCO, and 
APPLICABILITY auction circuit, or a flow unit, in the associated trip 

system (e.g., if a flow unit is inoperable, one of the two 
required Average Power Range Monitor Neutron Flux-High 
(Flow Biased) channels in the associated trip system must be 
considered inoperable).  

The flow biased Allowable Value is credited in the safety 
analyses (thermal- hydraulic instability) and is 
specifically confirmed for each operating cycle. For this 
reason the Allowable Value is included in the COLR for both 
single and two recirculation loop operation. The clamped 
portion of the Allowable Value is set more conservative than 
the APRM Neutron Flux High (Fixed) (Function 2.c).  

The Average Power Range Monitor Neutron Flux- High (Flow 
Biased) Function is required to be OPERABLE in MODE 1 when 
there is the possibility of generating excessive THERMAL 
POWER and potentially exceeding the SL applicable to high 
pressure and core flow conditions (MCPR SL). During MODES 2 
and 5, other IRM and APRM Functions provide protection for 
fuel cladding integrity.  

2.c. Average Power Range Monitor Neutron Flux- High (Fixed) 

The APRM channels provide the primary indication of neutron 
flux within the core and respond almost instantaneously to 
neutron flux increases. The Average Power Range Monitor 
Neutron Flux-High (Fixed) Function is capable of generating 
a trip signal to prevent fuel damage or excessive Reactor 
Coolant System (RCS) pressure. For the overpressurization 
protection analysis of Reference 7, the Average Power Range 
Monitor Neutron Flux- High (Fixed) Function is assumed to 
terminate the main steam isolation valve (MSIV) closure 
event and, along with the safety/relief valves (S/RVs), 
limits the peak reactor pressure vessel (RPV) pressure to 
less than the ASME Code limits. The control rod drop 
accident (CRDA) analysis (Ref. 8) takes credit for the 
Average Power Range Monitor Neutron Flux-High (Fixed) 
Function to terminate the CRDA.  

The APRM System is divided into two groups of channels with 
three APRM channels providing input to each trip system.  

(continued)
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LCO, and 
APPLICABILITY

2.c. Average Power Range Monitor Neutron Flux-High (Fixed) 
(continued) 

The system is designed to allow one channel in each trip 
system to be bypassed. Any one APRM channel in a trip 
system can cause the associated trip system to trip. Four 
channels of Average Power Range Monitor Neutron Flux-High 
(Fixed) with two channels in each trip system arranged in a 
one-out-of-two logic are required to be OPERABLE to ensure 
that no single failure will preclude a scram from this 
Function on a valid signal. In addition, to provide 
adequate coverage of the entire core, at least 11 LPRM 
inputs are required for each APRM channel, with at least two 
LPRM inputs from each of the four axial levels at which the 
LPRMs are located.  

The Allowable Value is based on the Analytical Limit assumed 
in the CRDA analyses.  

The Average Power Range Monitor Neutron Flux-High (Fixed) 
Function is required to be OPERABLE in MODE 1 where the 
potential consequences of the analyzed transients could 
result in the SLs (e.g., MCPR and RCS pressure) being 
exceeded. Although the Average Power Range Monitor Neutron 
Flux-High (Fixed) Function is assumed in the CRDA analysis 
(Ref. 8), which is applicable in MODE 2, the Average Power 
Range Monitor Neutron Flux-High, (Startup) Function 
conservatively bounds the assumed trip and, together with 
the assumed IRM trips, provides adequate protection.  
Therefore, the Average Power Range Monitor Neutron 
Flux- High (Fixed) Function is not required in MODE 2.  

2.d. Average Power Range Monitor- Inop

This signal provides assurance that a minimum number of 
APRMs are OPERABLE. Anytime an APRM Operate-Calibrate 
switch is moved to any position other than "Operate," an 
APRM module is unplugged, or the APRM has too few LPRM 
inputs (< 11), an inoperative trip signal will be received 
by the RPS, unless the APRM is bypassed. Since only one 
APRM in each trip system may be bypassed, only one APRM in 
each trip system may be inoperable without resulting in an 
RPS trip signal. This Function was not specifically 
credited in the accident analysis, but it is retained for 
the overall redundancy and diversity of the RPS as required 
by the NRC approved licensing basis.  

(continued)
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APPLICABLE 2.d. Average Power Range Monitor- Inop (continued) 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY Four channels of Average Power Range Monitor- Inop with two 

channels in each trip system are required to be OPERABLE to 
ensure that no single failure will preclude a scram from 
this Function on a valid signal.  

There is no Allowable Value for this Function. This 
Function is required to be OPERABLE in the MODES where the 
APRM Functions are required.  

3. Reactor Pressure-High 

An increase in the RCS pressure during reactor operation 
compresses the steam voids and results in a positive 
reactivity insertion. This causes the neutron flux and 
THERMAL POWER transferred to the reactor coolant to 
increase, which could challenge the integrity of the fuel 
cladding and the RCPB. The Reactor Pressure-High Function 
is specifically credited in the safety analyses for the 
generator load reject and turbine trip events when initiated 
from low power levels (Refs. 9 and 10). At low power levels 
(e.g., below 29% RTP), the Turbine Stop Valve - Closure and 
Turbine Control Valve Fast Closure, EHC Oil Pressure - Low 
Functions are not required to be OPERABLE. For the 
overpressurization protection analysis of Reference 7, 
reactor scram (the analyses conservatively assume scram on 
the Average Power Range Monitor Neutron Flux- High (Fixed) 
signal, not the Reactor Pressure-High signal), along with 
the S/RVs, limits the peak Reactor Pressure Vessel (RPV) 
pressure to less than the ASME Section III Code limits.  

High reactor pressure signals are initiated from four 
pressure transmitters that sense reactor pressure. The 
Reactor Pressure-High Allowable Value is chosen to provide 
a sufficient margin to the ASME Section III Code limits 
during pressurization events.  

Four channels of Reactor Pressure-High Function, with two 
channels in each trip system arranged in a one-out-of-two 
logic, are required to be OPERABLE to ensure that no single 
instrument failure will preclude a scram from this Function 
on a valid signal. The Function is required to be OPERABLE 

(continued)
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APPLICABLE 3. Reactor Pressure-High (continued) 
SAFETY ANALYSES, 
LCO, and in MODES 1 and 2 when the RCS is pressurized and the 
APPLICABILITY potential for pressure increase exists.  

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

Low RPV water level indicates the capability to cool the 
fuel may be threatened. Should RPV water level decrease too 
far, fuel damage could result. Therefore, a reactor scram 
is initiated at Level 3 to substantially reduce the heat 
generated in the fuel from fission. The Reactor Vessel 
Water Level- Low (Level 3) Function is one of the Functions 
assumed in the analysis of the recirculation line break 
(Ref. 11). The reactor scram reduces the amount of energy 
required to be absorbed and, along with the actions of the 
Emergency Core Cooling Systems (ECCS), ensures that the fuel 
peak cladding temperature remains below the limits of 
10 CFR 50.46.  

Reactor Vessel Water Level -Low (Level 3) signals are 
initiated from four level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel.  

Four channels of Reactor Vessel Water Level- Low (Level 3) 
Function, with two channels in each trip system arranged in 
a one-out-of-two logic, are required to be OPERABLE to 
ensure that no single failure will preclude a scram from 
this Function on a valid signal.  

The Reactor Vessel Water Level - Low (Level 3) Allowable 
Value is selected to ensure that during normal operation the 
separator skirts are not uncovered (this protects available 
recirculation pump net positive suction head (NPSH) from 
significant carryunder) and, for transients involving loss 
of all normal feedwater flow, initiation of the low pressure 
ECCS subsystems at Reactor Vessel Water- Low Low Low 
(Level 1) will not be required. 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. 12).  

(continued)
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APPLICABLE 4. Reactor Vessel Water Level -Low (Level 3) (continued) 
SAFETY ANALYSES, 
LCO, and The Function is required in MODES 1 and 2 where considerable 
APPLICABILITY energy exists in the RCS resulting in the limiting 

transients and accidents. ECCS initiations at Reactor 
Vessel Water Level -Low Low (Level 2) and Low Low Low 
(Level 1) provide sufficient protection for level transients 
in all other MODES.  

5. Main Steam Isolation Valve-Closure 

MSIV closure results in loss of the main turbine and the 
condenser as a heat sink for the nuclear steam supply system 
and indicates a need to shut down the reactor to reduce heat 
generation. Therefore, a reactor scram is initiated on a 
Main Steam Isolation Valve-Closure signal before the MSIVs 
are completely closed in anticipation of the complete loss 
of the normal heat sink and subsequent overpressurization 
transient. However, for the overpressurization protection 
analysis of Reference 7, the Average Power Range Monitor 
Neutron Flux-High (Fixed) Function, along with the S/RVs, 
limits the peak RPV pressure to less than the ASME Code 
limits. That is, the direct scram on position switches for 
MSIV closure events is riot assumed in the overpressurization 
analysis. Additionally, MSIV closure is assumed in the 
transients analyzed in References 13 and 14 (i.e., failure 
of the pressure regulator and manual closure of MSIVs, 
respectively) and in the main steam line break accident 
analyzed in Reference 15.  

The reactor scram reduces the amount of energy required to 
be absorbed and, along with the actions of the ECCS, ensures 
that the fuel peak cladding temperature remains below the 
limits of 10 CFR 50.46.  

MSIV closure signals are initiated from position switches 
located on each of the eight MSIVs. Each MSIV has two 
position switches: one inputs to RPS trip system A while the 
other inputs to RPS trip system B. Thus, each RPS trip 
system receives an input from eight Main Steam Isolation 
Valve-Closure channels, each consisting of one position 
switch. The logic for the Main Steam Isolation 
Valve-Closure Function is arranged such that either the 
inboard or outboard valve on three or more of the main steam 
lines must close in order for a scram to occur. The design 

(continued)
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APPLICABLE 5. Main Steam Isolation Valve-Closure (continued) 
SAFETY ANALYSES, 
LCO, and permits closure of any two lines without a full scram being 
APPLICABILITY initiated.  

The Main Steam Isolation Valve-Closure Allowable Value is 
specified to ensure that a scram occurs prior to a 
significant reduction in steam flow, thereby reducing the 
severity of the subsequent pressure transient.  

Sixteen channels of the Main Steam Isolation Valve-Closure 
Function, with eight channels in each trip system, are 
required to be OPERABLE to ensure that no single failure 
will preclude the scram from this Function on a valid 
signal. This Function is only required in MODE 1 since, 
with the MSIVs open and the heat generation rate high, a 
pressurization transient can occur if the MSIVs close. In 
MODE 2, the heat generation rate is low enough so that the 
other diverse RPS functions provide sufficient protection.  

6. Drywell Pressure- High 

High pressure in the drywell could indicate a break in the 
RCPB. A reactor scram is initiated to minimize the 
possibility of fuel damage and to reduce the amount of 
energy being added to the coolant and the drywell. The 
Drywell Pressure- High Function is assumed to scram the 
reactor for LOCAs inside primary containment (Ref. 11). The 
reactor scram reduces the amount of energy required to be 
absorbed and along with the actions of the ECCS, 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 and 
indicative of a LOCA inside primary containment.  

Four channels of Drywell Pressure-High Function, with two 
channels in each trip system arranged in a one-out-of-two 
logic, are required to be OPERABLE to ensure that no single 
instrument failure will preclude a scram from this Function 
on a valid signal. The Function is required in MODES 1 
and 2 where considerable energy exists in the RCS, resulting 
in the limiting transients and accidents.  

(continued)
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(continued)

7.a 7.b Scram Discharge Instrument Volume Water Level -High

The SDIVs, east and west, are independent with separate 
drain lines and isolation valves. Each SDIV accommodates 
approximately half of the water displaced by the motion of 
the CRD pistons during a reactor scram. Should either SDIV 
fill to a point where there is insufficient volume to accept 
the displaced water, control rod insertion would be 
hindered. Therefore, a reactor scram is initiated while the 
remaining free volumes are still sufficient to accommodate 
the water from a full core scram. The two types of Scram 
Discharge Instrument Volume Water Level -High Functions are 
an input to the RPS logic. No credit is taken for a scram 
initiated from these Functions for any of the design basis 
accidents or transients analyzed in the UFSAR. However, 
they are retained to ensure the RPS remains OPERABLE.

SDIV water level is measured by two diverse methods. The 
level in each of the two SDIVs is measured by two float type 
level switches and two differential pressure transmitters 
for a total of eight level signals. The outputs of these 
devices are arranged so that there are either two level 
switch signals or two differential pressure transmitter 
signals to each RPS trip channel. Each trip channel 
receives signals from instrumentation from both the east and 
west SDIVs and each RPS trip system receives signals from 
the two diverse methods. The level measurement 
instrumentation satisfies the recommendations of 
Reference 16.  

The Allowable Value is chosen low enough to ensure that 
there is sufficient volume in each SDIV to accommodate the 
water directed to it from a full scram.  

Four channels of each type of Scram Discharge Instrument 
Volume Water Level -High Function, with two channels of each 
type in each trip system, are required to be OPERABLE to 
ensure that no single failure will preclude a scram from 
these Functions on a valid signal. These Functions are 
required in MODES 1 and 2, and in MODE 5 with any control 
rod withdrawn from a core cell containing one or more fuel 
assemblies, since these are the MODES and other specified 
conditions when control rods are withdrawn. At all other 
times, this Function may be bypassed.  

(continued)
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(continued)

8. Turbine Stop Valve-Closure 

Closure of the TSVs results in the loss of the heat sink and 
produces reactor pressure, neutron flux, and heat flux 
transients that must be limited. Therefore, a reactor scram 
is initiated at the start of TSV closure in anticipation of 
the transients that would result from the closure of these 
valves. The Turbine Stop Valve-Closure Function is the 
primary scram signal for the turbine trip (Ref. 10), 
feedwater controller failure-maximum demand (Ref. 17), and 
the loss of main condenser vacuum (Ref. 10) events. For 
these events, the reactor scram reduces the amount of energy 
required to be absorbed and ensures that the MCPR SL is not 
exceeded.

Turbine Stop Valve-Closure signals are initiated from 
position switches located on each of the four TSVs. One 
double pole (contact) position switch is associated with 
each stop valve. One of the two contacts provides input to 
RPS trip system A; the other, to RPS trip system B. Thus.  
each RPS trip system receives an input from four Turbine 
Stop Valve-Closure channels, each consisting of one 
position switch contact inputting to a relay. The relay 
contacts provide a parallel logic input to an RPS trip 
channel. The logic for the Turbine Stop Valve -Closure 
Function is such that three or more TSVs must be closed to 
produce a scram. This Function must be enabled at THERMAL 
POWER 2 29% RTP as measured by turbine first stage pressure.  
This is accomplished automatically by pressure transmitters 
sensing turbine first stage pressure; therefore, to 
consider this Function OPERABLE, the turbine bypass valves 
must remain shut (except during required testing or upon 
actual demand) at THERMAL POWER t 29% RTP. In addition, 
other steam loads, such as second stage reheaters in 
operation, must be accounted for in establishing the 
setpoint for turbine first stage pressure. Otherwise, the 
setpoint would be non-conservative with respect to the 29% 
RTP RPS bypass.  

The Turbine Stop Valve-Closure Allowable Value is selected 
to detect imminent TSV closure, thereby reducing the 
severity of the subsequent pressure transient.  

Eight channels of Turbine Stop Valve-Closure Function, with 
four channels in each trip system, are required to be 
OPERABLE to ensure that no single failure will preclude 

(continued)
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APPLICABLE 8. Turbine Stop Valve-Closure (continued) 
SAFETY ANALYSES, 
LCO, and a scram from this Function even if one TSV should fail 
APPLICABILITY to close. This Function is required, consistent with 

analysis assumptions, whenever THERMAL POWER is ; 29% RTP.  
This Function is not required when THERMAL POWER is 
< 29% RTP since the Reactor Pressure-High and the Average 
Power Range Monitor Neutron Flux-High (Fixed) Functions are 
adequate to maintain the necessary safety margins.  

9. Turbine Control Valve Fast Closure, EHC Oil 
Pressure- Low 

Fast closure of the TCVs results in the loss of the heat 
sink and produces reactor pressure, neutron flux, and heat 
flux transients that must be limited. Therefore, a reactor 
scram is initiated on TCV fast closure in anticipation of 
the transients that would result from the closure of these 
valves. The Turbine Control Valve Fast Closure, EHC Oil 
Pressure-Low Function is the primary scram signal for the 
generator load rejection event analyzed in Reference 9. For 
this event, the reactor scram reduces the amount of energy 
required to be absorbed and ensures that the MCPR SL is not 
exceeded.  

Turbine Control Valve Fast Closure, EHC Oil Pressure-Low 
signals are initiated by low electrohydraulic control (EHC) 
fluid pressure in the emergency trip header, between the 
fast closure solenoid and the disc dump valve for each 
control valve. One pressure switch is associated with each 
control valve, and the signal from each switch is assigned 
to a separate RPS trip channel. This Function must be 
enabled at THERMAL POWER 2 29% RTP as measured by turbine 
first stage pressure. This is accomplished automatically by 
pressure transmitters sensing turbine first stage pressure; 
therefore, to consider this Function OPERABLE, the turbine 
bypass valves must remain shut (except during required 
testing or upon actual demand) at THERMAL POWER 2 29% RTP.  
In addition, other steam loads, such as second stage 
reheaters in operation, must be accounted for in 
establishing the setpoint for turbine first stage pressure.  
Otherwise, the setpoint would be non-conservative with 
respect to the 29% RTP RPS bypass.  

The Turbine Control Valve Fast Closure, EHC Oil 
Pressure- Low Allowable Value is selected high enough to 

(continued)
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APPLICABLE 9. Turbine Control Valve Fast Closure, EHC Oil 
SAFETY ANALYSES, Pressure- Low (continued) 
LCO, and 
APPLICABILITY detect imminent TCV fast closure and low enough to avoid 

inadvertent scrams.  

Four channels of Turbine Control Valve Fast Closure, EHC 
Oil Pressure-Low Function with two channels in each trip 
system arranged in a one-out-of-two logic are required to be 
OPERABLE to ensure that no single failure will preclude a 
scram from this Function on a valid signal. This Function 
is required, consistent with the analysis assumptions, 
whenever THERMAL POWER is t 29% RTP. This Function is not 
required when THERMAL POWER is < 29% RTP, since the Reactor 
Pressure-High and the Average Power Range Monitor Neutron 
Flux-High (Fixed) Functions are adequate to maintain the 
necessary safety margins.  

10. Reactor Mode Switch-Shutdown Position 

The Reactor Mode Switch- Shutdown Position Function provides 
signals, via the manual scram trip channels directly to the 
scram pilot valve solenoid power circuits. The manual scram 
trip channels are redundant to the automatic protective 
instrumentation channels and provide manual reactor trip 
capability. This Function was not specifically credited in 
the accident analysis, but it is retained for the overall 
redundancy and diversity of the RPS as required by the NRC 
approved licensing basis.  

The reactor mode switch is a keylock four-position, four
bank switch. The reactor mode switch will scram the reactor 
if it is placed in the shutdown position. Scram signals 
from the reactor-mode switch are input into each of the two 
RPS manual scram trip channels.  

There is no Allowable Value for this Function, since the 
channels are mechanically actuated based solely on reactor 
mode switch position.  

Two channels of Reactor Mode Switch- Shutdown Position 
Function, with one channel in each trip system, are 
available and required to be OPERABLE. The Reactor Mode 
Switch-Shutdown Position Function is required to be 
OPERABLE in MODES 1 and 2, and MODE 5 with any control rod 
withdrawn from a core cell containing one or more fuel 

(continued)
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APPLICABLE 10. Reactor Mode Switch-Shutdown Position (continued) 
SAFETY ANALYSES, 
LCO, and assemblies, since these are the MODES and other specified 
APPLICABILITY conditions when control rods are withdrawn.  

11. Manual Scram 

The Manual Scram push button channels provide signals, via 
the manual scram trip channels, directly to the scram pilot 
valve solenoid power circuits. These manual scram trip 
channels are redundant to the automatic protective 
instrumentation channels and provide manual reactor trip 
capability. This Function was not specifically credited in 
the accident analysis but it is retained for the overall 
redundancy and diversity of the RPS as required by the NRC 
approved licensing basis.  

There is one Manual Scram push button channel for each of 
the two RPS manual scram trip channels. In order to cause a 
scram it is necessary that the channel in both manual scram 
trip systems be actuated.  

There is no Allowable Value for this Function since the 
channels are mechanically actuated based solely on the 
position of the push buttons.  

Two channels of Manual Scram, with one channel in each 
manual scram trip system, are available and required to be 
OPERABLE in MODES 1 and 2, and in MODE 5 with any control 
rod withdrawn from a core cell containing one or more fuel 
assemblies, since these are the MODES and other specified 
conditions when control rods are withdrawn.  

ACTIONS A Note has been provided to modify the ACTIONS related to 
RPS 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 unless specifically stated. Section 1.3 also 
specifies that the Required Actions of the Condition 
continue to apply for each additional failure, with 
Completion Times based on initial entry into the Condition.  

(continued)
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ACTIONS However, the Required Actions for inoperable RPS 
(continued) 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 RPS instrumentation 
channel.  

A.1 and A.2 

Because of the diversity of sensors available to provide 
trip signals and the redundancy of the RPS design, an 
allowable out of service time of 12 hours has been shown to 
be acceptable (Ref. 18) to permit restoration of any 
inoperable channel to OPERABLE status. However, this out of 
service time is only acceptable provided the associated 
Function's inoperable channel is in one trip system and the 
Function still maintains RPS trip capability (refer to 
Required Actions B.1, B.2, and C.1 Bases). If the 
inoperable channel cannot be restored to OPERABLE status 
within the allowable out of service time, the channel or the 
associated trip system must be placed in the tripped 
condition per Required Actions A.1 and A.2. Placing the 
inoperable channel in trip (or the associated trip system in 
trip) would conservatively compensate for the inoperability, 
restore capability to accommodate a single failure, and 
allow operation to continue. Alternatively, if it is not 
desired to place the channel (or trip system) in trip (e.g., 
as in the case where placing the inoperable channel in trip 
would result in a full scram), Condition D must be entered 
and its Required Action taken.  

B.1 and B.2 

Condition B exists when, for any one or more Functions, at 
least one required channel is inoperable in each trip 
system. In this condition, provided at least one channel 
per trip system is OPERABLE, the RPS still maintains trip 
capability for that Function, but cannot accommodate a 
single failure in either trip system.  

Required Actions B.1 and B.2 limit the time the RPS scram 
logic, for any Function, would not accommodate single 
failure in both trip systems (e.g., one-out-of-one and 
one-out-of-one arrangement for a typical four channel 
Function). The reduced reliability of this logic 
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ACTIONS B.1 and B.2 (continued) 

arrangement was not evaluated in Reference 18 for the 
12 hour Completion Time. Within the 6 hour allowance, the 
associated Function will have all required channels OPERABLE 
or in trip (or any combination) in one trip system.  

Completing one of these Required Actions restores RPS to a 
reliability level equivalent to that evaluated in 
Reference 18, which justified a 12 hour allowable out of 
service time as presented in Condition A. The trip system 
in the more degraded state should be placed in trip or, 
alternatively, all the inoperable channels in that trip 
system should be placed in trip (e.g., a trip system with 
two inoperable channels could be in a more degraded state 
than a trip system with four inoperable channels if the two 
inoperable channels are in the same Function while the four 
inoperable channels are all in different Functions). The 
decision of which trip system is in the more degraded state 
should be Dased on prudent judgment and take into account 
current plant conditions (i.e., what MODE the plant is in).  
If this action would result in a scram, it is permissible to 
place the other trip iystem or its inoperable channels in 
trip.  

The 6 hour Completion Time is Judged acceptable based on the 
remaining capability to trip, the diversity of the sensors 
available to provide the trip signals, the low probability 
of extensive numbers of inoperabilities affecting all 
diverse Functions, and the low probability of an event 
requiring the initiation of a scram.  

Alternately, if it is not desired to place the inoperable 
channels (or one trip system) in trip (e.g., as in the case 
where placing the inoperable channel or associated trip 
system in trip would result in a scram), Condition D must be 
entered and its Required Action taken.  

C.1 

Required Action C.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same trip system for the same Function 
result in the Function not maintaining RPS trip capability.  
A Function is considered to be maintaining RPS trip 
capability when sufficient channels are OPERABLE or in trip 
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ACTIONS C.1 (continued) 

(or the associated trip system is in trip), such that both 
trip systems will generate a trip signal from the given 
Function on a valid signal. For the typical Function with 
one-out-of-two taken twice logic and the IRM and APRM 
Functions, this would require both trip systems to have one 
channel OPERABLE or in trip (or the associated trip system 
in trip). For Function 5 (Main Steam Isolation 
Valve-Closure), this would require both trip systems to 
have each channel associated with the MSIVs in three main 
steam lines (not necessarily the same main steam lines for 
both trip systems) OPERABLE or in trip (or the associated 
trip system in trip). For Function 8 (Turbine Stop 
Valve-Closure), this would require both trip systems to 
have three channels, each OPERABLE or in trip (or the 
associated trip system in trip).  

For Functions 10 (Reactor Mode Switch-Shutdown Position) 
and 11 (Manual Scram) this would require both trip systems 
to have one channel each OPERABLE or in trip (or the 
associated trip system in trip).  

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

D.1 

Required Action D.1 directs entry into the appropriate 
Condition referenced in Table 3.3.1.1-1. The applicable 
Condition specified in the Table is Function and MODE or 
other specified condition dependent and may change as the 
Required Action of a previous Condition is completed. Each 
time an inoperable channel has not met any Required Action 
of Condition A, B, or C and the associated Completion Time 
has expired, Condition D will be entered for that channel 
and provides for transfer to the appropriate subsequent 
Condition.  

(continued)
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(continued) 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
specified condition from full power conditions in an orderly 
manner and without challenging plant systems. In addition, 
the Completion Time of Required Action E.1 is consistent 
with the Completion Time provided in LCO 3.2.2, "MINIMUM 
CRITICAL POWER RATIO (MCPR)." 

H.1 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. This is done by immediately initiating 
action to fully insert all insertable control rods in core 
cells containing one or more fuel assemblies. Control rods 
in core cells containing no fuel assemblies do not affect 
the reactivity of the core and are, therefore, not required 
to be inserted. Action must continue until all insertable 
control rods in core cells containing one or more fuel 
assemblies are fully inserted.  

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each RPS 
REQUIREMENTS instrumentation Function are located in the SRs column of 

Table 3.3.1.1-1.

The Surveillances are modified by a second Note to indicate 
that when a channel is placed in an inoperable status solely 
for performance of required Surveillances, entry into 
associated Conditions and Required Actions may be delayed 
for up to 6 hours, provided the associated Function 
maintains RPS trip capability. Upon completion of the 
Surveillance, or expiration of the 6 hour allowance, the 
channel must be returned to OPERABLE status or the 
applicable Condition entered and Required Actions taken.  
This Note is based on the reliability analysis (Ref. 18) 
assumption of the average time required to perform channel 

(continued)
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SURVEILLANCE Surveillances. That analysis demonstrated that the 6 hour 
REQUIREMENTS testing allowance does not significantly reduce the 

(continued) probability that the RPS will trip when necessary.  

SR 3.3.1.1.1 

Performance of the CHANNEL CHECK once every 12 hours ensures 
that a gross failure of instrumentation has not occurred. A 
CHANNEL CHECK is normally a comparison of the parameter 
indicated on one channel to a similar parameter on other 
channels. It is based on the assumption that instrument 
channels monitoring the same parameter should read 
approximately the same value. Significant deviations 
between instrument channels could be an indication of 
excessive instrument drift in one of the channels or 
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. For Functions 8 and 9, this SR is 
associated with the enabling circuit sensing first stage 
pressure.  

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 3.3.1.1.2 

To ensure that the APRMs are accurately indicating the true 
core average power, the APRMs are calibrated to the reactor 
power calculated from a heat balance. LCO 3.2.4, "Average 
Power Range Monitor (APRM) Gain and Setpoints," allows the 
APRMs to be reading greater than actual THERMAL POWER to 
compensate for localized power peaking. When this 
adjustment is made, the requirement for the APRMs to 
indicate within 2% RTP of calculated power is modified to 
require the APRMs to indicate within 2% RTP of calculated 

(continued)
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SURVEILLANCE SR 3.3.1.1.2 (continued) 
REQUIREMENTS 

MFLPD. The Frequency of once per 7 days is based on minor 
changes in LPRM sensitivity, which could affect the APRM 
reading between performances of SR 3.3.1.1.8.  

A restriction to satisfying this SR when < 25% RTP is 
provided that requires the SR to be met only at ý 25% RTP 
because it is difficult to accurately maintain APRM 
indication of core THERMAL POWER consistent with a heat 
balance when < 25% RTP. At low power levels, a high degree 
of accuracy is unnecessary because of the large, inherent 
margin to thermal limits (MCPR and APLHGR). At 2 25% RTP.  
the Surveillance is required to have been satisfactorily 
performed within the last 7 days, in accordance with 
SR 3.0.2. A Note is provided which allows an increase in 
THERMAL POWER above 25% if the 7 day Frequency is not met 
per SR 3.0.2. In this event, the SR must be performed 
within 12 hours after reaching or exceeding 25% RTP. Twelve 
hours is based on operating experience and in consideration 
of providing a reasonable time in which to complete the SR.  

SR 3.3.1.1.3 

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

As noted, SR 3.3.1.1.3 is not required to be performed when 
entering MODE 2 from MODE 1, since testing of the MODE 2 
required IRM and APRM Functions cannot be performed in 
MODE 1 without utilizing jumpers, lifted leads, or movable 
links. This allows entry into MODE 2 if the 7 day Frequency 
is not met per SR 3.0.2. In this event, the SR must be 
performed within 12 hours after entering MODE 2 from MODE 1.  
Twelve hours is based on operating experience and in 

(continued)
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SURVEILLANCE SR 3.3.1.1.3 (continued) 
REQUIREMENTS 

consideration of providing a reasonable time in which to 
complete the SR.  

A Frequency of 7 days provides an acceptable level of system 
average unavailability over the Frequency interval and is 
based on reliability analysis (Ref. 18).  

SR 3.3.1.1.4 

A functional test of each automatic scram contactor is 
performed to ensure that each automatic trip channel will 
perform the intended function. There are four RPS channel 
test switches, one associated with each of the four 
automatic trip channels (Al, A2, B1, and B2). These test 
switches allow the operator to test the OPERABILITY of the 
individual trip channel automatic scram contactors as an 
alternative to using an automatic scram function trip. This 
is accomplished by placing the RPS channel test switch in 
the test position, which will input a trip signal into the 
associated RPS trip channel. The RPS channel test switches 
are not specifically credited in the accident analysis. The 
Manual Scram Functions at JAFNPP are not configured the same 
as the generic model used in Reference 18. However, 
Reference 18 concluded that the Surveillance Frequency 
extensions for RPS Functions were not affected by the 
difference in configuration since each automatic RPS trip 
channel has a test switch which is functionally the same as 
the manual scram switches in the generic model. As such, a 
functional test of each RPS automatic scram contactor using 
either its associated test switch or by test of any of the 
associated automatic RPS Functions is required to be 
performed once every 7 days. A successful test of the 
required contact(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. In accordance with Reference 
18, the scram contactors must be tested as part of the 
Manual Scram Function. The Frequency of 7 days is based on 
the reliability analysis of Reference 18. (This automatic 
scram contactor testing is credited in the analysis to 
extend many automatic Scram Function Surveillance 
Frequencies).  

(continued)
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SURVEILLANCE SR 3.3.1.1.5 and SR 3.3.1.1.6 
REQUIREMENTS 

(continued) These Surveillances are established to ensure that no gaps 
in neutron flux indication exist from subcritical to power 
operation for monitoring core reactivity status.  

The overlap between SRMs and IRMs is required to be 
demonstrated to ensure that reactor power will not be 
increased into a neutron flux region without adequate 
indication. This is required prior to withdrawing SRMs from 
the fully inserted position since indication is being 
transitioned from the SRMs to the IRMs.  

The overlap between IRMs and APRMs is of concern when 
reducing power into the IRM range. On power increases, the 
system design will prevent further increases (by initiating 
a rod block) if adequate overlap is not maintained. Overlap 
between IRMs and APRMs exists when sufficient IRMs and APRMs 
concurrently have onscale readings such that the transition 
between MODE 1 and MODE 2 can be made without either APRM 
downscale rod block, or IRM upscale rod block. Overlap 
between SRMs and IRMs similarly exists when, prior to 
withdrawing the SRMs from the fully inserted position, iRMs 
are above mid-scale on range 1 before SRMs have reached the 
upscale rod block.  

As noted, SR 3.3.1.1.6 is only required to be met during 
entry into MODE 2 from MODE 1. That is, after the overlap 
requirement has been met and indication has transitioned to 
the IRMs, maintaining overlap is not required (APRMs may be 
reading downscale once in MODE 2).  

If overlap for a group of channels is not demonstrated 
(e.g., IRM/APRM overlap), the reason for the failure of the 
Surveillance should be determined and the appropriate 
channel(s) declared inoperable. Only those appropriate 
channels that are required in the current MODE or condition 
should be declared inoperable.  

A Frequency of 7 days is reasonable based on engineering 

judgment and the reliability of the IRMs and APRMs.  

SR 3.3.1.1.7 

LPRM gain settings are determined from the local flux 
profiles measured by the Traversing Incore Probe (TIP) 

(continued)
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SURVEILLANCE SR 3.3.1.1.7 (continued) 
REQUIREMENTS 

System. This establishes the relative local flux profile 
for appropriate representative input to the APRM System.  
The 1000 MWD/T Frequency is based on operating experience 
with LPRM sensitivity changes.  

SR 3.3.1.1.8 and SR 3.3.1.1.12 

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 the applicable 
extensions. Any setpoint adjustment shall be consistent with 
the assumptions of the current plant specific setpoint 
methodology. For Function 2.b, the CHANNEL FUNCTIONAL TEST 
includes the adjustment of the APRM channel to conform to 
the calibrated flow signal. This ensures that the total 
loop drive flow signals from the flow units used to vary the 
setpoint is appropriately compared to a valid core flow 
signal to verify the flow signal trip setpoint and, 
therefore, the APRM Function accurately reflects the 
required setpoint as a function of flow. If the flow unit 
signal is not within the appropriate flow limit, one 
required APRM that receives an input from the inoperable 
flow unit must be declared inoperable. For Function 7.b, 
the CHANNEL FUNCTIONAL Test must be performed utilizing a 
water column or similar device to provide assurance that 
damage to a float or other portions of the float assembly 
will be detected.  

The 92 day Frequency of SR 3.3.1.1.8 is based on the 
reliability analysis of Reference 18.  

The 24 month Frequency of SR 3.3.1.1.12 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 

(continued)
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SURVEILLANCE SR 3.3.1.1.8 and SR 3.31.1.12 (continued) 
REQUIREMENTS 

reactor at power. Operating experience has shown that these 
components usually pass the Surveillance when performed at 
the 24 month Frequency.  

SR 3.3.1.1.9, SR 3.3.1.1.11, and SR 3.3.1.1.13 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies that 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. Physical inspection of the position switches 
is performed inconjunction with SR 3.3.1.1.13 for Functions 
5 and 8 to ensure that the switches are not corroded or 
otherwise degraded. For Function 7.b, the CHANNEL 
CALIBRATION must be performed utilizing a water column or 
similar device to provide assurance that damage to a float 
or other portions of the float assembly will be detected.  
For Function 2.b, the recirculation loop flow signals are 
calibrated in accordance with SR 3.3.1.1.13 while 
thecalibration of all other components associated with this 
Function is performed in accordance with SR 3.3.1.1.11. For 
Functions 8 and 9, SR 3.3.1.1.13 is associated with the 
enabling circuit sensing first stage turbine pressure as 
well as the trip function.  

SR 3.3.1.1.11 and SR 3.3.1.1.13 have been modified by two 
NOTES. Note 1 states that neutron detectors are excluded 
from CHANNEL CALIBRATION because they are passive devices, 
with minimal drift, and because of the difficulty of 
simulating a meaningful signal. Changes in neutron detector 
sensitivity are compensated for by performing the 7 day 
calorimetric calibration (SR 3.3.1.1.2) and the 1000 MWD/T 
LPRM calibration against the TIPs (SR 3.3.1.1.7). A second 
Note is provided that requires the APRM and IRM SRs to be 
performed within 12 hours of entering MODE 2 from MODE 1.  
Testing of the MODE 2 APRM and IRM Functions cannot be 
performed in MODE 1 without utilizing jumpers, lifted leads, 
or movable links. This Note allows entry into MODE 2 from 
MODE 1 if the associated Frequency is not met per SR 3.0.2.  
Twelve hours is based on operating experience and in 

(continued)
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SURVEILLANCE SR 3.3.1.1.9, SR 3.3.1.1.11, and SR 3.3.1.1.13 
REQUIREMENTS (continued) 

consideration of providing a reasonable time in which to 
complete the SR.  

Reactor Pressure- High and Reactor Water Level -Low (Level 
3) Function sensors (Functions 3 and 4, respectively) are 
excluded from the RPS RESPONSE TIME testing (Ref. 19).  
However, prior to the CHANNEL CALIBRATION of these sensors a 
response check must be performed to ensure adequate 
response. This testing is required by Reference 20.  
Personnel involved in this testing must have been trained in 
response to Reference 21 to ensure they are aware of the 
consequences of instrument response time degradation. This 
response check must be performed by placing a fast ramp or a 
step change into the input of each required sensor. The 
personnel, must monitor the input and output of the 
associated sensor so that simultaneous monitoring and 
verification may be accomplished.  

The Frequency of SR 3.3.1.1.9 is based on the assumption of 
a 92 day calibration interval in the determination of the 
magnitude of equipment drift in the setpoint analysis. The 
Frequency of SR 3.3.1.1.11 is based upon the assumption of a 
184 day calibration interval in the determination of the 
magnitude of equipment drift in the setpoint analysis. The 
Frequency of SR 3.3.1.1.13 is based upon the assumption of a 
24 month calibration interval in the determination of the 
magnitude of equipment drift in the setpoint analysis.  

SR 3.3.1.1.10 

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 3.3.1.1-1. If the 
trip setting is discovered to be less conservative than 
accounted for in the appropriate setpoint methodology, but 
is not beyond the Allowable Value, the channel performance 
is still within the requirements of the plant safety 
analysis. Under these conditions, the setpoint must be 
readjusted to be equal to or more conservative than 
accounted for in the appropriate setpoint methodology. For 
Functions 8 and 9, this SR is associated with the enabling 
circuit sensory first stage turbine pressure.  

(continued)
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SURVEILLANCE SR 3.3.1.1.10 (continued) 
REQUIREMENTS 

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

SR 3.3.1.1.14 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trip logic for a specific 
channel. The functional testing of control rods 
(LCO 3.1.3), and SDV vent and drain valves (LCO 3.1.8), 
overlaps this Surveillance to provide 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.  

SR 3.3.1.1.15 

This SR ensures that scrams initiated from the Turbine Stop 
Valve -Closure and Turbine Control Valve Fast Closure, EHC 
Oil Pressure- Low Functions will not be inadvertently 
bypassed when THERMAL POWER is 2 29% RTP. This involves 
calibration of the bypass channels. Adequate margins for 
the instrument setpoint methodologies are incorporated into 
the actual setpoint. Because main turbine bypass flow can 
affect this setpoint nonconservatively (THERMAL POWER is 
derived from turbine first stage pressure), the main turbine 
bypass valves must remain closed during an inservice 
calibration at THERMAL POWER 2 29% RTP to ensure that the 
calibration is valid.  

If any bypass channel's setpoint is nonconservative (i.e., 
the Functions are bypassed at > 29% RTP, either due to open 
main turbine bypass valve(s) or other reasons), then the 
affected Turbine Stop Valve- Closure and Turbine Control 
Valve Fast Closure, EHC Oil Pressure-Low Functions are 
considered inoperable. Alternatively, the bypass channel 
can be placed in the conservative condition (nonbypass). If 

(continued)
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SURVEILLANCE SR 3.3.1.1.15 (continued) 
REQUIREMENTS 

placed in the nonbypass condition, this SR is met and the 
channel is considered OPERABLE.  

The Frequency of 24 months is based on engineering judgment 
and reliability of the components.  

SR 3.3.1.1.16 

This SR ensures that the individual channel response times 
are less than or equal to the maximum values assumed in the 
accident analysis. The RPS RESPONSE TIME acceptance 
criteria are included in Reference 22.  

RPS RESPONSE TIME may be verified by actual response time 
measurements in any series of sequential, overlapping, or 
total channel measurements. However, the sensors for 
Functions 3 and 4 are allowed to be excluded from specific 
RPS RESPONSE TIME measurement if the conditions of Reference 
19 are satisfied. If these conditions are satisfied, sensor 
response time may be allocated based on either assumed 
design sensor response time or the manufacturer's stated 
design reponse time. When the requirements of Reference 19 
are not satisfied, sensor response time must be measured.  

Note 1 excludes neutron detectors from RPS RESPONSE TIME 
testing because the principles of detector operation 
virtually ensure an instantaneous response time.  

RPS RESPONSE TIME tests are conducted on a 24 month 
STAGGERED TEST BASIS. Note 2 requires STAGGERED TEST BASIS 
Frequency to be determined based on 2 channels. This 
ensures all required channels are tested during two 
Surveillance Frequency intervals. For Functions 2.b, 2.c.  
3, 4, 6, and 9, two channels must be tested during each 
test; while for Functions 5 and 8, eight and four channels 
must be tested. This Frequency is based on the logic 
interrelationships of the various channels required to 
produce an RPS scram signal. The 24 month Frequency is 
consistent with the typical industry refueling cycle and is 
based upon plant operating experience, which shows that 
random failures of instrumentation components causing 
serious response time degradation, but not channel failure, 
are infrequent occurrences.  

(continued)
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DISCUSSION OF CHANGES 
ITS: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

ADMINISTRATIVE CHANGES 

Al In the conversion of the James A. FitzPatrick Nuclear Power Plant 
(JAFNPP) current Technical Specifications (CTS) to the proposed plant 
specific Improved Technical Specifications (ITS), certain wording 
preferences or conventions are adopted that 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 The current requirement for SRM response of 3 cps is based upon a signal 
to noise ratio of ý 3:1. This is implicit in CTS 4.3.B.4. Thus, the 
explicit requirement in ITS SR 3.3.1.2.4 to verify 3.0 cps with a signal 
to noise ratio ý 3:1 is considered an administrative change.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M1 CTS 3.3.B.4 and 4.3.B.4 require two Source Range Monitors (SRMs) to be 
Operable whenever control rods are withdrawn for startup or during 
refueling. ITS LCO 3.3.1.2 (Table 3.3.1.2-1) will require three SRMs to 
be Operable at all times in MODE 2 prior to and during control rod 
withdrawal until the flux level is sufficient to maintain the 
Intermediate Range Monitor (IRM) on Range 3 or above in MODE 2 (Table 
3.3.1.2-1 Footnote a). This requirement for an additional SRM to be 
Operable is more restrictive change and will ensure adequate SRMs are 
Operable during reactor startup. This is consistent with NUREG-1433, 
Revision 1.  

M2 CTS 3.3.B.4 and 4.3.B.4 require that SRMs be Operable when control rods 
are withdrawn for startup or during refueling. CTS 3.10.B and 4.10.B 
require the SRMs to be Operable during "Core Alterations." There are no 
requirements for SRM Operability during MODE 3 and MODE 4. ITS LCO 
3.3.1.2 (Table 3.3.1.2-1) will require 2 SRM channels to be Operable at 
all times in MODE 3 and MODE 4 because the SRMs are the primary 
indication of neutron flux levels in these MODES. Additionally, SRM 
Operability in MODES 3 and 4 must be demonstrated by the performance of 
ITS SR 3.3.1.2.3 (CHANNEL CHECK), SR 3.3.1.2.4 (count rate 
verification), SR 3.3.1.2.6, (CHANNEL FUNCTIONAL TEST), and SR 3.3.1.2.7 
(channel calibration). ITS LCO 3.3.1.2, ACTION D, will require that all 
insertable control rods be fully inserted and the reactor mode switch be 
in the shutdown position within 1 hour if less than the two required SRM 
channels are Operable. The requirements for SRM Operability in MODE 3 
and MODE 4 and the associated SRs and ACTION are required to ensure the 
SRMs are Operable in MODE 3 and MODE 4 or proper actions are taken.  
This is consistent with NUREG-1433, Revision 1.
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DISCUSSION OF CHANGES 
ITS: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M3 CTS 4.3.B.4 requires verification "prior to control rod withdrawal for 
startup or during refueling" and CTS 4.10.B requires verification "prior 
to making alterations to the core" and daily while the SRMs are required 
to be Operable, that SRMs have an observable count rate. ITS SR 
3.3.1.2.4 will now require periodic verification of the SRM count rate 
at least once per 24 hours while in MODE 2 when IRMs are on Range 2 or 
below. Periodic verification of SRM count rate will be required every 
12 hours during CORE ALTERATIONS. This change represents an additional 
restriction on plant operation necessary to help ensure the SRMs are 
maintained Operable.  

M4 ITS LCO 3.3.1.2 will require 3 additional Surveillance Tests to 
demonstrate SRM Operability when the IRMs are on Range 2 or below in 
MODE 2. The proposed Surveillances are: SR 3.3.1.2.1 which will 
require performance of an SRM Channel Check every 12 hours; SR 3.3.1.2.6 
which will require an SRM Channel Functional Test and determination of 
signal to noise ratios every 31 days; and, SR 3.3.1.2.7 which will 
require an SRM Channel Calibration every 24 months. SR 3.3.1.2.6 and SR 
3.3.1.2.7 will be modified by a Note that will allow deferral of these 
Surveillances until 12 hours after the IRMs are on Range 2 or below when 
the reactor is being shutdown. SR 3.3.1.2.7 is also modified by a Note 
that excludes the neutron detectors from calibration requirements 
because the detectors are fission chambers that are designed to have a 
relatively constant sensitivity over the range, with an accuracy 
specified for a fixed useful life, and cannot readily be adjusted.  
These additional requirements for testing of SRMs help ensure the SRMs 
are maintained Operable.  

M5 With the requirements of CTS 3.3.B.4 not met, LCO 3.0.C must be entered 
and cold shutdown must be achieved within 24 hours. The time to reach a 
non-applicable condition has been reduced from 24 hours in CTS LCO 3.0.C 
to 12 hours in ITS 3.3.1.2 ACTION C. This change is more restrictive 
because all rods must be fully inserted within 12 hours rather than the 
currently allowed 24 hours. The allowed Completion Time of 12 hours is 
reasonable, based on operating experience, to reach MODE 3 from full 
power conditions in an orderly manner and without challenging plant 
systems.  

M6 CTS 3.10.B establishes requirements for the location of SRMs during Core 
Alterations and during core unloading and reloading. ITS SR 3.3.1.2.2 
will set similar requirements for SRM location during CORE ALTERATIONS 
which because of a change in the Definition of Core Alteration will 
include core loading and unloading. ITS SR 3.3.1.2.2 will add a new 
requirement to verify every 12 hours during CORE ALTERATIONS that the 
SRMs are properly located. The proposed change is necessary to
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DISCUSSION OF CHANGES 
ITS: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M6 (continued) 

periodically ensure the SRMs are in the proper location. This change is 
consistent with NUREG-1433, Revision 1.  

M7 ITS SR 3.3.1.2.4 adds the requirement that for a minimum count rate of 3 
cps, the signal to noise ratio is within the acceptance criteria 
stipulated in the SR. The addition of this new signal to noise ratio 
requirement (Surveillance) to the current Technical Specifications 
constitutes a more restrictive change necessary to ensure the SRMs are 
maintained Operable when required to be Operable. Specifically, as 
stated in the Bases of ITS SRs 3.3.1.2.5 & 3.3.1.2.6, the signal to 
noise ratio is verified to ensure that the detectors are inserted to an 
acceptable operating level to enable the SRMs to detect and measure the 
neutron count rate in the fueled region of the core. Therefore, this 
change is not considered to result in any reduction to safety. This 
change is consistent with NUREG-1433, Revision 1.  

M8 CTS 3.10.B does not identify Required Actions if SRM Operability 
requirements in MODE 5 are not satisfied. ITS LCO 3.3.1.2 will add 
Required Actions if less than the required number of SRMs are Operable 
in MODE 5. If one or more required SRMs are inoperable when in MODE 5, 
ITS LCO 3.3.1.2 ACTION E will require that CORE ALTERATIONS be 
terminated and action be taken immediately to fully insert all control 
rods in core cells containing one or more fuel assemblies. The proposed 
changes are necessary to prevent the two most probable causes of 
reactivity change in this MODE, fuel loading and control rod withdrawal, 
and are consistent with NUREG-1433, Revision 1.  

M9 ITS SR 3.3.1.2.7 has been added to CTS 4.10.B to perform a Channel 
Calibration every 24 months to verify the performance of the SRM 
detectors and associated circuitry during MODE 5. SR 3.3.1.2.7 has been 
modified by a Note that excludes the neutron detectors from calibration 
requirements because the detectors are fission chambers that are 
designed to have a relatively constant sensitivity over the range, with 
an accuracy specified for a fixed useful life and cannot readily be 
adjusted. The proposed change is necessary to help ensure the SRMs are 
maintained Operable.
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DISCUSSION OF CHANGES 
ITS: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M1O CTS 4.10.B requires the SRMs to be functionally tested prior to making 
Core Alterations. ITS LCO 3.3.1.2 (Table 3.3.1.2-1) requires that a 
CHANNEL FUNCTIONAL TEST (ITS SR 3.3.1.2.5) be performed every 7 days 
when in MODE 5. SR 3.3.1.2.5 also requires the determination of the 
signal to noise ratio. Since entry into MODE 5 will always occur prior 
to Core Alterations, the CTS requirements will be satisfied in the ITS.  
The added requirements to periodically perform this CHANNEL FUNCTIONAL 
TESTS and to determine the signal to noise ratio are more restrictive 
but are necessary to ensure the SRMs remain OPERABLE. The verification 
of the signal to noise ratio also ensures the SRM detectors are inserted 
to an acceptable level.  

M11 CTS 4.10.B requires the SRMs to be checked for neutron response prior to 
Core Alterations and checked daily thereafter. ITS SR 3.3.1.2.1 
requires the performance of a CHANNEL CHECK every 12 hours during MODE 5 
operations. Since entry into MODE 5 will always occur prior to any Core 
Alterations, the CTS requirement will be satisfied in the ITS 
requirement. The requirement to perform the response or CHANNEL CHECK 
every 12 hours instead of every day (24 hours) is more restrictive since 
the surveillance interval is more frequent but necessary to detect gross 
channels failures. This change is consistent with NUREG-1433, 
Revision 1.  

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC) 

LA1 CTS 3.10 B.1 requires that SRMs be inserted to the normal operating 
level during Core Alterations. Proposed specifications have 
requirements for minimum SRM count rate during CORE ALTERATIONS but do 
not require that the SRMs be fully inserted. This existing requirement 
is being relocated to the Bases. The details for system Operability are 
not necessary to ensure the SRMs are Operable. The requirements of ITS 
3.3.1.2 which require the SRMs to be OPERABLE and the 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.
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DISCUSSION OF CHANGES 
ITS: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

Li CTS 3.3.B.4 defaults to CTS 3.0.3, which requires the reactor to be in a 
Shutdown condition within 24 hours if the SRM Operability requirements 
in MODE 2 are not satisfied. ITS 3.3.1.2 identifies less restrictive 
Required Actions and associated Completion Times if SRM Operability 
requirements in MODE 2 are not satisfied. ITS 3.3.1.2 ACTION A will 
allow 4 hours to restore the 3 required SRM channels to Operable as long 
as at least one SRM is always Operable. ITS 3.3.1.2 ACTION B will 
require suspension of all control rod withdrawal if there are no 
Operable SRMs; and, in accordance with ACTION A, will allow 4 hours to 
make the required 3 SRM channels Operable. Proposed ACTION A and B are 
less restrictive than the existing specifications for the following 
reasons: ACTION A will allow control rod withdrawal to continue for up 
to 4 hours with less than the required number of SRMs Operable; ACTION A 
may be exited either by restoration of the required number of SRM 
channels or by increasing reactor power until the IRMs are above Range 
2; ACTION B will allow up to 4 hours to attempt to restore the required 
number of SRM channels before a reactor shutdown must be initiated.  

In Mode 2 with the IRMs on Range 2 or below, SRMs provide the means of 
monitoring core reactivity and criticality. With any number of the 
required SRMs inoperable, the ability to monitor neutron flux is 
degraded. Therefore, a limited time is allowed to restore the 
inoperable channels to Operable status.  

Provided at least one SRM remains Operable, Required Action A.1 allows 4 
hours to restore the required SRMs to Operable status. This time is 
reasonable because there is adequate capability remaining to monitor the 
core, there is limited risk of an event during this time, and there is 
sufficient time to take corrective actions to restore the required SRMs 
to Operable status or to establish alternate IRM monitoring capability.  

With three required SRMs inoperable, Required Action B.1 allows no 
positive changes in reactivity (control rod withdrawal must be 
immediately suspended) due to inability to monitor changes. Required 
Action A.1 still applies and allows 4 hours to restore monitoring 
capability prior to requiring control rod insertion. This allowance is 
based on the limited risk of an event during this time, provided that no 
control rod withdrawals are allowed, and the desire to concentrate 
efforts on repair, rather than to immediately shut down, with no SRMs 
Operable.  

These changes are acceptable because: SRMs are not credited in the 
analysis of any accident and exist solely to allow operators to monitor 
changes in power level during startup; at least one SRM will remain 
Operable during any rod withdrawal; excessive reactivity additions
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DISCUSSION OF CHANGES 
ITS: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

Li (continued) 

during MODE 2 will be quickly identified and mitigated by the IRMs; 
reactivity addition accidents from the source range are assumed to begin 
with flux below the level of source range detector sensitivity; and, the 
analysis assumptions are not affected by the operator's ability to 
monitor changes in flux levels. These less restrictive Required Actions 
are consistent with NUREG-1433, Revision 1.  

L2 CTS 3.10.B requires two SRMs to be Operable, one in the core quadrant 
where fuel or control rods are being moved and one in an adjacent 
quadrant. If a spiral offload or reload pattern is used, the proposed 
specifications will allow a reduction in the number of SRM channels 
required to be Operable during refueling. ITS 3.3.1.2 (Table 3.3.1.2-1 
footnote (b)) reduces the number of SRM channels required to be Operable 
from 2 to 1 "during spiral offload or reload when the fueled region 
includes only that SRM detector." Therefore this change is less 
restrictive. A reduction in the number of required Operable SRM 
channels is acceptable when using a spiral pattern for loading or 
offloading fuel because the use of a spiral pattern provides assurance 
that the Operable SRM is in the optimum position for monitoring changes 
in neutron flux levels resulting from the Core Alteration. In addition, 
ITS SR 3.3.1.2.2.a has been added to ensure an SRM is in the fueled 
region, and Note 2 to SR 3.3.1.2.2 has been added for clarity to allow 
the one SRM to satisfy more than one SRM location requirement. Due to 
these additions, CTS 3.10.B.3, which allows the SRM count rate to not be 
met during spiral unloading, has been deleted. This was added since 
during spiral unloading, only one SRM may have fuel around it, thus the 
other SRM currently required would not meet the count rate requirement.  
Since only one SRM is now required in this instance, the allowance has 
been deleted.  

L3 CTS 3.10.B.4 requires SRM operability to be verified during spiral 
reload by using a portable external source every 12 hours until the 
required amount of fuel is loaded to maintain 3 cps. An alternative is 
provided to load a maximum of four fuel assemblies in different cells 
containing control blades around each SRM to obtain the required 3 cps.  
Proposed Note to SR 3.3.1.2.4 relaxes the 3 cps requirement with less 
than or equal to four fuel assemblies adjacent to the SRM and no other 
fuel assemblies in the associated core quadrant. With four or less fuel 
assemblies loaded around each SRM and no other fuel assemblies in the 
associated core quadrant, the configuration will not be critical even 
with a control rod withdrawn.
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DISCUSSION OF CHANGES 
ITS: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L4 With the requirements of CTS 3.3.B.4 not met, LCO 3.0.C must be entered 
and cold shutdown must be achieved in 24 hours. ITS 3.3.1.2, ACTION C 
requires that the reactor be placed in MODE 3 within 12 hours under the 
same conditions. Therefore, the requirement to place the reactor in 
MODE 3, and not require a continuation to MODE 4, constitutes a less 
restrictive change. This change is acceptable, since with all control 
rods fully inserted, the core is in its least reactive state with the 
most margin to criticality.  

TECHNICAL CHANGES - RELOCATIONS 

None
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JAFNPP 
IMPROVED STANDARD TECHNICAL 

SPECIFICATIONS (ISTS) CONVERSION 

ITS: 3.3.1.2 

Source Range Monitor (SRM) Instrumentation 

NO SIGNIFICANT HAZARDS CONSIDERATION 
(NSHC) FOR LESS RESTRICTIVE CHANGES



NO SIGNIFICANT HAZARDS EVALUATION 
ITS: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

Li CHANGE 

New York Power Authority has evaluated the proposed Technical Specification 
change and has concluded that it does not involve a significant hazards 
consideration. Our conclusion is in accordance with the criteria set forth in 

10 CFR 50.92. The bases for the conclusion that the proposed change does not 

involve a significant hazards consideration are discussed below.  

1. Does the change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

The proposed change: will allow rod withdrawal to continue for 4 hours 
with less than the required number of SRMs as long as at least one SRM 
is Operable; will allow operation to continue for 4 hours but without 
rod withdrawal if no SRMs are Operable; and will allow exiting the 
previous two conditions if overlap with the IRMs is established. The 
probability of an accident is not increased by these changes because: 
at least one SRM will remain Operable during rod withdrawal and rod 
withdrawal will not occur if no SRMs are Operable: and, excessive 
reactivity additions will be quickly identified and mitigated by the 
IRMs. The consequences of an accident will not be increased because the 
SRMs are not credited for the mitigation of any accidents. The IRM 
Neutron Flux-High scram is credited for mitigating a rod withdrawal 
accident. Additionally, reactivity addition accidents from the source 
range are assumed to begin with flux at the lowest level of source range 
detector sensitivity. A reactivity addition accident initiated during a 
normal startup would start from a significantly higher flux level than 
assumed in the reactivity addition accident. Therefore, this change 
will not involve a significant increase in the probability or 
consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

This proposed change will not involve any physical changes to plant 
systems, structures, or components (SSC), or the manner in which these 
SSC are operated or maintained. Therefore, this change will not create 
the possibility of a new or different kind of accident from any accident 
previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change: will allow rod withdrawal to continue for 4 hours 
with less than the required number of SRMs as long as at least one SRM

Revision APage 1 of 7JAFNPP



NO SIGNIFICANT HAZARDS EVALUATION 
ITS: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

Li CHANGE 

3. (continued) 

is Operable; will allow operation to continue for 4 hours but without 
rod withdrawal if no SRMs are Operable; and will allow exiting the 
previous two conditions if overlap with the IRMs is established. The 
proposed change does not involve a significant reduction in a margin of 
safety because: SRMs are not credited in any safety analysis: at least 
one SRM will rema'in Operable during rod withdrawal and rod withdrawal 
will not occur if no SRMs are Operable; and, excessive reactivity 
additions will be quickly identified and mitigated by the IRMs.  
Additionally, the IRM Neutron Flux-High scram and not any SRM function 
is credited for mitigating a rod withdrawal accident. As a result, this 
change does not affect the current analysis assumptions. Therefore, 
this change does not involve a significant reduction in a margin of 
safety.
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NO SIGNIFICANT HAZARDS EVALUATION 
ITS: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L2 CHANGE 

New York Power Authority has evaluated the proposed Technical Specification 
change and has concluded that it does not involve a significant hazards 
consideration. Our conclusion is in accordance with the criteria set forth in 
10 CFR 50.92. The bases for the conclusion that the proposed change does not 
involve a significant hazards consideration are discussed below.  

1. Does the change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

If a spiral offload or reload pattern is used, the proposed 
specifications will allow a reduction in the number of SRM channels 
required to be Operable during refueling. The probability of an 
accident is not increased by relaxed SRM Operability requirements when 
using a spiral pattern for fuel movements because the use of a spiral 
pattern provides assurance that the SRM will be in the optimum position 
for monitoring changes in neutron flux levels resulting from the Core 
Alteration. The consequences of an accident will not be increased by 
these changes because the SRMs are not credited for the mitigation of 
any accidents. The IRM Neutron Flux-High scram and not any SRM 
function is credited for mitigating a rod withdrawal or reactivity 
addition accident. Additionally, the reactivity addition accidents are 
assumed to be initiated at the lowest level of source range detector 
sensitivity and, therefore, are independent of any changes in the 
ability to monitor changes in the source range flux level. Therefore, 
this change will not involve a significant increase in the probability 
or consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of 
accident from any accident-previously evaluated? 

This proposed change will not involve any physical changes to plant 
systems, structures, or components (SSC), or the manner in which these 
SSC are operated or maintained. Therefore, this change will not create 
the possibility of a new or different kind of accident from any accident 
previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

If a spiral offload or reload pattern is used, the proposed 
specifications will allow a reduction in the number of SRM channels 
required to be Operable during refueling. The proposed change does not 
involve a significant reduction in a margin of safety because: SRMs are
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NO SIGNIFICANT HAZARDS EVALUATION 
ITS: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L2 CHANGE 

3. (continued) 

not credited in any safety analysis; at least one SRM will remain 
Operable during rod withdrawal; and, the use of a spiral pattern 
provides assurance that the SRM will be in the optimum position for 
monitoring changes in neutron flux levels resulting from the Core 
Alteration. As a result, the change does not affect the current 
analysis assumptions. Therefore, this change does not involve a 
significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS EVALUATION 
ITS: 3.3.1.2 SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L3 CHANGE 

New York Power Authority has evaluated the proposed Technical Specification 
change and has concluded that it does not involve a significant hazards 
consideration. Our conclusion is in accordance with the criteria set forth in 
10 CFR 50.92. The bases for the conclusion that the proposed change does not 
involve a significant hazards consideration are discussed below.  

1. Does the change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

This proposed change will not require the 3 cps SRM minimum count rate 
to be met on an SRM that has less than or equal to four fuel assemblies 
adjacent to the SRM and no other fuel assemblies in the associated core 
quadrant. The probability of an accident is not increased because under 
these conditions, the SRM will be in the optimum position for monitoring 
changes in neutron flux levels resulting from the Core Alteration. The 
consequences of an accident will not be increased by these changes 
because the SRMs are not credited for the mitigation of any accidents.  
The IRM Neutron Flux-High scram and not any SRM function is credited 
for mitigating a rod withdrawal or reactivity addition accident.  
Additionally, the reactivity addition accidents are assumed to be 
initiated at the lowest level of source range detector sensitivity and, 
therefore, are independent of any changes in the ability to monitor 
changes in the source range flux level. Therefore, this change will not 
involve a significant increase in the probability or consequences of an 
accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

This proposed change will not involve any physical changes to plant 
systems, structures, or components (SSC), or the manner in which these 
SSC are operated or maintained. Therefore, this change will not create 
the possibility of a new or different kind of accident from any accident 
previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This proposed change will not require the 3 cps SRM minimum count rate 
to be met on an SRM that has less than or equal to four fuel assemblies 
adjacent to the SRM and no other fuel assemblies in the associated core 
quadrant. The proposed change does not involve a significant reduction 
in a margin of safety because the SRMs are not credited in any safety
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NO SIGNIFICANT HAZARDS EVALUATION 
ITS: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L3 CHANGE 

3. (continued) 

analysis and, the use of a spiral pattern (no other fuel assemblies in 
the associated quadrant) provides assurance that the SRM will be in the 
optimum position for monitoring changes in neutron flux levels resulting 
from the Core Alteration. As a result, the change does not affect the 
current analysis assumptions. Therefore, this change does not involve a 
significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS EVALUATION 
ITS: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

TECHNICAL CHANGES LESS RESTRICTIVE (SPECIFIC) 

L4 CHANGES 

New York Power Authority has evaluated the proposed Technical Specification 
change and has concluded that it does not involve a significant hazards 
consideration. Our conclusion is in accordance with the criteria set forth in 
10 CFR 50.92. The bases for the conclusion that the proposed change does not 
involve a significant hazards consideration are discussed below.  

1. Does the change involve a significant increase in the probability or 
consequences of 6n accident previously evaluated? 

This change proposes to modify the Required Actions if SRM OPERABILITY 
requirements are not met. Current Specifications require that the 
reactor be placed in cold shutdown (MODE 4) within 24 hours if SRM 
OPERABILITY requirements are not met for the specified conditions. The 
proposed change will instead require that the reactor be placed in hot 
shutdown (MODE 3) within 12 hours under the same conditions. The 
probability of an accident is not increased because all control rods 
must still be inserted, and in a shorter time frame (12 hours) than is 
currently allowed. The consequences of an accident are not increased, 
because with all control rods inserted, the reactor core is in its least 
reactive state with the most margin to criticality. Therefore, this 
change will not involve a significant increase in the probability or 
consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

This proposed change will not involve any physical changes to plant 
systems, structures, or components (SSC), or the manner in which these 
SSC are operated or maintained. Therefore, this change will not create 
the possibility of a new or different kind of accident from any accident 
previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change will require that the reactor be placed in MODE 3 
within 12 hours instead of MODE 4 within 24 hours. This change will not 
involve a reduction in a margin of safety, since placing the reactor in 
MODE 3 places the reactor core in a condition where all OPERABLE control 
rods must be fully inserted. In addition, the proposed change will 
reduce the amount time allowed before placing the reactor in a shutdown 
condition from 24 hours to 12 hours, in the event that SRM OPERABILITY 
requirements are not met. Therefore, this change does not involve a 
significant reduction in a margin of safety.
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MARKUP OF NUREG-1433, REVISION 1 
SPECIFICATION



SRM Instrumentation 3.3.1.2

3.3 INSTRUMENTATION 

3.3.1.2 Source Range Monitor (SRM) Instrumentation

SLCO 3.3.1.2

APPLICABILITY:

The SRM instrumentation in Table 3.3.1.2-1 shall be 
OPERABLE.  

According to Table 3.3.1.2-1.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Restore required SRMs 4 hours 

SRMs inoperable in to OPERABLE status.  
MODE 2 with 
intermediate range 
monitors (IRMs) on 
Range 2 or below.  

B. $ThreeV required SRMs B.1 Suspend control rod Immediately 

inoperable in MODE 2 withdrawal.  
with IRMs on Range 2 
or below.  

C. Required Action and C.1 Be in MODE 3. 12 hours 
associated Completion 
Time of Condition A 
or B not met.  

(continued)
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SRM Instrumentation 
3.3.1.2

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. One or more required D.1 Fully insert all I hour 
SRMs inoperable in insertable control 
MODE 3 or 4. rods.  

AND 

D.2 Place reactor mode 1 hour 
switch in the 
shutdown position.  

E. One or more required E.1 Suspend CORE Immediately 
SRMs inoperable in ALTERATIONS except 
MODE 5. for control rod 

insertion.  

AND 

E.2 Initiate action to Immediately 
fully insert all 
insertable control 
rods in core cells 
containing one or 
more fuel assemblies.

Rev 1, 04/07/95BWR/4 STS

[m 77 

FM ?j

3.3-11



SRM Instrumentation 
3.3.1.2 

SURVEILLANCE REQUIREMENTS 

---------------------------------- NOTE

Refer to Table 3.3.1.2-1 to determiie which SRs apply for each applicable MODE 

or other specified conditionU.

* 7

SURVEILLANCE 

SR 3.3.1-2.1 Perform CHANNEL CHECK.  

SR 3.3.1.2.2 ----------------- NOTES 

1. Only required to be met during CORE 
ALTERATIONS.  

Sc-2. One SRM may be used to satisfy more 
than one of the following.  

------ ----------------------------------------
Verify an OPERABLE SRM detector is 

located in: 

a. The fueled region; 

b. The core quadrant where CORE 
ALTERATIONS are being performed, when 
the associated SRM is included in the 
fueled region; and 

c. A core quadrant adjacent to where 

CORE ALTERATIONS are being performed, 
when the associated SRM is included 
in the fueled region.  

SR 3.3.1.2.3 Perform CHANNEL CHECK.

FREQUENCY 

12 hours 

12 hours 

24 hours 

(continued)

3.3-12 Rev 1, 04/07/95
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SRM Instrumentation 
3.3.1.2

SURVEILLANCE REQUIREMENTS (continued) 
SURVEILLANCE

SR 3.3.1.2.4 

rt3,3 

C? 0.F.

-------------------- NOTE---------------
Not required to be met with less than or 
equal to four fuel assemblies adjacent to 
the SRM and no other fuel assemblies in 
the associated core quadrant.  
----- ----------------------------------------

Verify count rate is, 

0 > f3. cps with a/signal to noise 
ratio 2 : 

b._'- [0.7 cps with a si al to r ise 
ratio / [20:1

-- I

SR 3.3.1.2.5

CMý)9[M 7-

Perform CHANNEL FUNCTIONAL TEST tand 
determination of signal to noise ratiol.

SR 3.3.1.2.6 ----------------- NOTE---------------
Not required to be performed until 
12 hours after IRMs on Range 2 or below.  

-------------- ----------------------------

FREQUENCY 

12 hours during 
CORE 
ALTERATIONS 

AN.DD 

24 hours

Perform CHANNEL FUNCTIONAL TEST eand / 31 days 

determination of signal to noise ratioJ.  

SR 3.3.1.2.7 ------------------ NOTES--------------
1. Neutron detectors are excluded.  

2. Not required to be performed until 12 
hours after IRMs on Range 2 or below.  

- --------------------------------------

Perform CHANNEL CALIBRATION. monthss

Rev 1, 04/07/95 
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SRM Instrumentation 3.3.1.2

Table 3.3.1.2-1 (page 1 of 1) 

Source Range Monitor Instrumentation

APPLICABLE 
MODES OR OTHER REQUIRED SURVEILLANCE 

FUNCTION SPECIFIED CONDITIONS CHANNELS REOUIRENENTS 

J2(m) SR 3.3.1.2.1 

T. 1. Source Range Monitor SR 3.3.1.2.4 

SR 3.3.1.2.6 
(SR 3.3.1.2.7

3,4 

5

SR 
SR 
SR 

SR 

SR 
SR 
SR 
SR 
SR

2Cb)(c)

3.3.1.2.3 
3.3.1.2.4 
3.3.1.2.6 

3.3.1.2.7 

3.3.1.2.1 
3.3.1.2.2 
3.3.1.2.4 
3.3.1.2.5 
3.3.1.2.7

P

(Az13 (a) 

(b)

With IRMs on Range 2 or below.  

Only one SRN channel is required to be OPERABLE during spiral offload or reload when the fueled region 

includes only that SRM detector.

(c) Special movable detectors may be used in place of SRls if connected to normaL SRM circuits.

Rev 1, 04/07/95
BWR/4 STS 3.3-14
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JAFNPP 
IMPROVED STANDARD TECHNICAL 

SPECIFICATIONS (ISTS) CONVERSION 

ITS: 3.3.1.2 

Source Range Monitor (SRM) Instrumentation 

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



JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433. REVISION 1 
ITS: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

RETENTION OF EXISTING REQUIREMENT (CLB) 

CLB1 The JAFNPP is not licensed with the option for utilizing a lower count 
rate. Therefore, this option in ISTS SR 3.3.1.2.4.b has not been used 
in the JAFNPP ITS. In addition, the current licensed count rate and 
signal to noise ratio has been included in the SR as specified in UFSAR 
Section 7.5.4.1.

CLB2 The bracketed Frequency of 18 months in SR 3.3.1.2.7 
to 24 months consistent with the JAFNPP fuel cycle.  
considered adequate.

has been extended 
This Frequency is

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

PAl Typographical/grammatical correction made.  

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB1 The brackets have been removed and the number of required SRM channels 
during MODE 2 operations of the three (3) has been included consistent 
with the values in ITS ACTION B and in Table 3.3.1.2-1 for MODE 2 
operations. JAFNPP design is consistent with the Standard and this 
requirement has been added in accordance with M1.  

DB2 The brackets have been removed in ITS SR 3.3.1.2.5 and SR 3.3.1.2.6 and 
the requirement to perform the determination of the signal to noise 
ratio along with the CHANNEL FUNCTIONAL TEST maintained since it is an 
important requirement for SRM OPERABILITY as discussed in the Bases.  

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA)

None

lT FFFRFNCF RASFD ON A SUBMITTED. BUT PENDING TRAVELER (TP)

None 

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X)

None

Page 1 of 1 Revision AJAFNPP



JAFNPP 
IMPROVED STANDARD TECHNICAL 

SPECIFICATIONS (ISTS) CONVERSION 

ITS: 3.3.1.2 

Source Range Monitor (SRM) Instrumentation

MARKUP OF NUREG-1433, REVISION 1, BASES



SRM Instrumentation B 3.3.1.2

B 3.3 INSTRUMENTATION 

B 3.3.1.2 Source Range Monitor (SRM) Instrumentation 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

BR4ST

The SRMs provide the operator with information relative to 
the neutron flux level at very low flux levels in the core.  Asesuch, the SRM indication is used by the operator too 

monitor the approach to criticality and determine when 

criticality is achieved. The SRMs are maintained fully 

inserted until the count rate is greater than a minimum 

allowed count rate (a control rod block is set at thisy 

condition). After SRM to intermediate range monitor (IRM) 

overlap is demonstrated (as required by SR 3.3.1.1.6), the 

SRMs are normally fully withdrawn from the core. L-s 

The SRM subsystem of the Neutron Monitoring System (NMS) 

consists of four channels. Each of the SRM channels can be 

bypassed, but only one at any given time, by the operation 

of a bypass switch. Each channel includes one detector that 

can be physically positioned in the core. Each detector 
assembly consists of a miniature fission chamber with 

associated cabling, signal conditioning equipment, and 

electronics associated with the various SRM functions. The 

signal conditioning equipment converts the current pulses 

from the fission chamber to analog DC currents that 

correspond to the count rate. Each channel also includes 

indication, alarm, and control rod blocks. However, this 

LCO specifies OPERABILITY requirements only for the 

monitoring and indication functions of the SRMs.  

During refueling, shutdown, and low power operations, the 

primary indication of neutron flux levels is provided by the 

SRMs or special movable detectors connected to the normal 

SRM circuits. The SRMs provide monitoring of reactivity 

changes during fuel or control rod movement and give the 

control room operator early indication of unexpected 
subcritical multiplication that could be indicative of an 
approach to criticality.  

Prevention and mitigation of prompt reactivity excursions 
during refueling and low power operation is provided by 

LCO 3.9.1, "Refueling Equipment Interlocks"; LCO 3.1.1, 

"SHUTDOWN MARGIN (SDM)"; LCO 3.3.1.1, "Reactor Protection

(continued)
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SRM Instrumentation B 3.3.1.2

RASES
BASE/

APPLICABLE 
SAFETY ANALYSES 

(continued)

LCO

System (RPS) Instrumentation'; IRM Neutron Flux-High and 
Avenge Power Range Monitor (APRM) Neutron Flux-High, 

Functions; and LCO 3.3.2.1, "Control Rod Block

Instrumentation. 

The SRMs have no safet unction and are not assumed to 
function during anyFSAR design basis accident or transient 
analysis. However, the SRMs provide the only onsca e - --CItl 
monitoring of neutron flux levels during startup and 
refueling. Therefore, they are being retained in Technical 
Specifications.

During startup in MODE 2, three of the four SRM channels are 
required to be OPERABLE to monitor the reactor flux level 
prior to and during control rod withdrawal, subcritical 
multiplication and reactor criticality, and neutron flux 
level and reactor period until the flux level is sufficient 

o maainn a the MI4Aon Range 3 or above. All but one of the 
• channels are required in order to provide a representation 
of the overall core response during those periods when 
reactivity changes are occurring throughout the core.  

In MODES 3 and 4, with the reactor shut down, two SRM 
channels provide redundant monitoring of flux levels in the 
core.  

In MODE 5, during a spiral offload or reload, an SRP outside 
the fueled region will no longer be required to be OPERABLE, 
since it is not capable of monitoring neutron flux in the 
fueled region of the core. Thus, CORE ALTERATIONS are 
allowed in a quadrant with no OPERABLE SRM in an adjacent 
quadrant provided the Table 3.3.1.2-1, footnote (b), 
requirement that the bundles being spiral reloaded or spiral 
offloaded are all in a single fueled region containing at 
least one OPERABLE SRM is met. Spiral reloading and 
offloading encompass reloading or offloading a cell on the 
edge of a continuous fueled region (the cell can be reloaded 
or offloaded in any sequence).  

In nonspiral routine operations, two SRMs are required to be 
OPERABLE to provide redundant monitoring of reactivity 

(continued)
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SRM Instrumentation 
B 3.3.1.2

BASES

LCO 
(continued)

changes occurring in the reactor core. Because of the local 
nature of reactivity changes during refueling, adequate 
coverage is provided by requiring one SRM to be OPERABLE in 
the quadrant of the reactor core where CORE ALTERATIONS are 
being performed, and the other SRM to be OPERABLE in an 
adjacent quadrant containing fuel. These requirements 
ensure that the reactivity of the core will be continuously 
monitored during CORE ALTERATIONS.  

Special movable detectors, according to footnote (c) of 
Table 3.3.1.2-1, may be used uri in 

place of the normal SRM nuclear detectors. These special 
detectors must be connected to the normal SRM circuits in 
the NKS, such that the applicable neutron flux indication 
can be generated. These special detectors provide more 
flexibility in monitoring reactivity changes during fuel 
loading, since they can be positioned anywhere within the 

core during refueling. They must still meet the location / 

requirements of SR 3.3.1.2.12 and all other required SRs for PA 2 
SRMs.

For an SRM channel to be considered OPERABLE, it must be 
providing neutron flux monitoring indication.  

APPLICABILITY The SRMs are required to be OPERABLE in MODES 2, 3, 4, and 5 
prior to the IRMs being on scale on Range 3 to provide for 

neutron monitoring. In MODE 1, the APRMs provide adequate 
monitoring of reactivity changes in the core; therefore, the 

SRMs are not required. In MODE 2, with IRMs on Range 3 or 
-above, the IRMs provide adequate monitoring and the SRMs are 
not required.

A.I and B.I 

In MODE 2, with the IRMs on Range 2 or below, SRMs provide 
the means of monitoring core reactivity and criticality.  
With any number of the required SRMs inoperable, the ability 
to monitor neutron flux is degraded. Therefore, a limited 
time is allowed to restore the inoperable channels to 
OPERABLE status.  

(continued)

Rev 1, 04/07/95
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SRM Instrumentation 
B 3.3.1.2 

BASES 

ACTIONS A.1 and B.1 (continued) 

Provided at least one SR?4 remains OPERABLE, Required 

Action A.1 allows 4 hours to restore the required SRMs to 

OPERABLE status. This time is reasonable because there is 

adequate capability remaining to monitor the core, there is 

limited risk of an event during this time, and there is 

sufficient time to take corrective actions to restore-the 

required SRMs to OPERABLE status or to establish alternate 

IRM monitoring capability. During this time, control rod ,• 

withdrawal and power increase is not precluded by this 

Required Action. Having the ability to monitor the core 

with at least one SRM, proceeding to IRM Ran e 3 or eat 

(with overlap required by SR 3.3.1.1.f),-an thereby exiting 

the Applicability of this LCO, isi__ceptable for ensuring 

adequate core monitoring and allowing ntinued operation.  

With three required SRMs inoperable, Required Action B.1 

allows no positive changes in reactivity (control rod 

withdrawal must be immediately suspended) due to inability 

to monitor the changes. Required Action A.1 still applies 

and allows 4 hours to restore monitoring capability prior to 

requiring control rod insertion. This allowance is based on 

the limited risk of an event during this time, provided that 

no control rod withdrawals are allowed, and the desire to 

concentrate efforts on repair, rather than to immediately 
shut down, with no SRMs OPERABLE.  

cUI 

In MODE 2, if the required number of SRMs is not restored to 

OPERABLE status-within the allowed Completion Time, the 

reactor shall be placed in MODE 3. With all control rods 

fully inserted, the core is in its least reactive state with 

the most margin to criticality. The allowed Completion-Time 

of 12 hours is e sonable, based on ogerating experience, to 
reach MODE 3L<FropFuull i in an orderly manner 

and without criallenging plant systems.  

D.1 and D.2 

With one or more required SRMs inoperable in MODE 3 or 4, 

the neutron flux monitoring capability is degraded or 

nonexistent. The requirement to fully insert all insertable 

(continued)
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SRM Instrumentation 
B 3.3.1.2

BASES

ACTIONS D. n - (continued) 

control rods ensures that the reactor will be at its minimum 
reactivity level while no neutron monitoring capability is 
available. Placing the reactor mode switch in the shutdown 
position prevents subsequent control rod withdrawal by 
maintaining a control rod block. The allowed Completion 
Time of 1 hour is sufficient to accomplish the Required 
Action, and takes into account the low probability of an 
event requiring the SRM occurring during this interval.

With one or more required SRIfinoperable in MODE 5, the 
ability to detect local reactivity changes in the core 
during refueling is degraded. CORE ALTERATIONS must be 
immediately suspended and action must be immediately 
mnitlan-Ml-e--to insert all insertable control rods in core 
cells containing one or more fuel assemblies. Suspending 
CORE ALTERATIONS prevents the two most probable causes of 
reactivity changes, fuel loading and control rod withdrawal, 
from occurring. Inserting all insertable control rods 
ensures that the reactor will be at its minimum reactivity 
given that fuel is present in the core. Suspension of CORE 
ALTERATIONS shall not preclude completion of the movement of 
a component to a safe, conservative position.  

Action (once required to be initiated) to insert control 
rods must continue until all insertable rods in core cells 
containing one or more fuel assemblies are inserted.

SURVEILLANCE /()he SRs for each SRM Applicable 
REQUIREMENTS (conditions are found in the SRs 

SSR 3.3.1.2.1 and SR 3.3.1.2.3 

Performance of the CHANNEL CHECI 
failure of instrumentation has 
CHECK is normally a comparison

MODE or other specified 
column of Table 3.3.1.2-1.

K ensures that a gross 
not occurred. A CHANNEL 
of the parameter indicated on

one channel to a similar parameter on another channel. Lt 
is based on the assumption that instrument channels 
monitoring the same parameter should read approximately the 

(continued)
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SRM Instrumentation 
B 3.3.1.2 

BASES 

SURVEILLANCE SR 3.3.1.2.1 and SR 3.3.1.2.3 (continued) 

REQUIREMENTS 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 will detect gross channel failure; thus, it 

is key to verifying the instrumentation continues to operate 
properly between each CHANNEL CALIBRATION.  

greement 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 of once every 12 hours for SR 3.3.1.2.1 is 
based on operating experience that demonstrates channel 
failure is rare. While in MODES 3 and 4, reactivity changes 
are not expected; therefore, the 12 hour Frequency is 

relaxed to 24 hours for SR 3.3.1.2.3. 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.  

To provide adequate coverage of potential reactivity changes 
7 i{0 vnL) i cur% one SRM is required to be OPERABLE in the 

quadrant where CORE ALTERATIONS are being performed, and the 
other OPERABLE SRM must be in an adjacent quadrant 

containing fuel. Note 1 states that the SR is required to 

be met only during CORE ALTERATIONS. It is not required to 
be met at other times in MODE 5 since core reactivity 
changes are not occurring. This Surveillance consists of a 

review of plant logs to ensure that SRMs required to be 

OPERABLE for given CORE ALTERATIONS are, infact, OPERABLE.  

In the event that only one SRM is required to be OPERABLE, 
per Table 3.3.1.2-1, footnote (b), only the a. portion of 

this SR is required. Note 2 clarifies that more than one of 

the three requirements can be met by the same OPERABLE SRM.  

The 12 hour Frequency is based upon operating experience and 

supplements operational controls over refueling activities 
that include steps to ensure that the SRMs required by the 
LCO are in the proper quadrant. . , 

continue 
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SRM Instrumentation 
B 3.3.1.2

tA60 -5 oSR 3.3.1.2.6 is required in MODE 2 with IRMs on Range 2 or 

below, and in MODES 3 and 4. Since core reactivity changes 
/ | not norma ly take place-, the Frequency has been extended 

cL j . • from 7 days to 31 days. The 31 day Frequency is based on 
operating experience and on other Surveillances (such as 

(continued)

Rev 1, 04/07/95

SURVEILLANCE R .3.1. 2f,4/
REQUIREMENTS 

(continued) This Surveillance consists of a verificatio of the SRM 
instrument readout to ensure that the SRJ reading is greater 
than a specified minimum count rate, which ensures that the 
detectors are indicating count rates indicative of neutron 
flux levels within the core. With few fuel assemblies 
loaded, the SRMs will not have a high enough count rate to 
satisfy the SR. Therefore, allowances are made for loading 
sufficient "source" material, in the form of irradiated fuel 
assemblies, to establish the minimum count rate.  

To accomplish this, the SR is modified by a Note that states 
that the count rate is not required to be met on an SRM that 
has less than or equal to four fuel assemblies adjacent to 
the SRM and no other fuel assemblies are in the associated 
core quadrant. With four or less fuel assemblies loaded 
around each SRl and no other fuel assemblies in the 
associated core quadrant, even with a control rod withdrawn, 
the configuration will not be critical.  

The Frequency is based upon channel redundancy and other 
information available in the control room, and ensures that 
the required channels are frequently monitored while core 
reactivity changes are occurring. When no reactivity 
changes are in progress, the Frequency is relaxed from 
12 hours to 24 hours.  

SR 3.3.1.2.5 and SR 3.3.1.2.6 

Performance of a CHANNEL FUNCTIONAL TEST demonstrates the 
associated channel will function properly. -SR 3.3. .2.5 is 
required in MODE5, and the 7 day Frequency ensures that the 
channels are OPERABLE while core reactivity changes could be 
in progress. This Frequency is reasonable, based on 
operating experience and on other Surveillances (such as a 
CHANNEL CHECK), that ensure proper functioning between 
CHANNEL FUNCTIONAL TESTS.

G113
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D .INSERT SR 3.3.1.2.5 

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 the applicable 
extensions.

Insert Page B 3.3-41 Revision F



SRM Instrumentation 
B 3.3.1.2 

BASES

SURVEILLANCE 
REQUIREMENTS

SR 3-3"1.2"5 aSR 3R 3.3.1.2.6 (continued) 

CHANNEL CHECK) that ensure proper functioning between 

CHANNEL FUNCTIONAL TESTS.

Verification of the signal to noise ratio also ensures that 

the detectors are inserted to an acceptable operating level.  

In a fully withdrawn condition, the detectors are 

sufficiently removed from the fueled region of the core to 

essentially eliminate neutrons from reaching the detector.  

Any count rate obtained while the detectors are fully 

withdrawn is assumed to be "noise" only.  

• The Note to lIv ý n allows the Surveillance to be 

delayed until entry into the specified condition of the 

Applicability (THERMAL POWER decreased to IRM Range 2 or 

below). The SR must be performed within 12 hours after IRMs 

are on Range 2 or below. The allowance to enter the 

Applicability with the 31 day Frequency not met is 

reasonable, based on the limited time of 12 hours allowed 

after entering the Applicability and the inability to 

perform the Surveillance while at higher power levels.  

Although the Surveillance could be performed while on IRM 

Range 3, the plant would not be expected to maintain steady 

state operation at this power level. In this event, the 

12 hour Frequency is reasonable, based on the SRMs being 

otherwise verified to be OPERABLE (i.e., satisfactorily 

performing the CHANNEL CHECK) and the time required to 

perform the Surveillances.

SR 3.3.1.2.7 

Performance of a CHANNEL CALIBRATION at a Frequency of 

<M months verifies the performance of the SRM detectors and 

associated circuitry. The Frequency considers the plant 

conditions required to perform the test, the ease of 

performing the test, and the likelihood of a change in the 

system or component status. The neutron detectors are ..... ) 

excluded from the CHANNEL CALIBRATION ecause ey cannot 

readily be adjusted. The detectors are fission chambers 

that are designed to have a relatively constant sensitivity 

over the range and with an accuracy specified for a fixed 

useful life.

(continued)
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SRM Instrumentation B 3.3.1.2

BASES

SURVEILLANCE 
REQUIREMENTS

REFERENCES

Sg 3.3.1 (continued) 

Note 2 to the Surveillance allows the Surveillance to be , 

delayed until entry into the specified condition of the 12 C-l 

Applicability. The SR must be performed in MODE 2 within 12 

hours of entering MODE 2 with IRMs on Range 2 or below. The 

allowance to enter the Applicability with the 

Frequency not met is reasonable, based on the limited time 

of 12 hours allowed after entering the Applicability and the 

inability to perform the Surveillance while at higher power 

levels. Although the Surveillance could be performed while 

on IRM Range 3, the plant would not be expected to maintain 

steady state operation at this power level. In this event, 

the 12 hour Frequency is reasonable, based on the SRMs being 

otherwise verified to be OPERABLE (i.e., satisfactorily 
performing the CHANNEL CHECK) and the time required to 
perform the Surveillances.

None.

Rev 1, 04/07/95
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS BASES: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION 

RETENTION OF EXISTING REQUIREMENT (CLB)

CLB1 The bracketed Frequency of 18 months in SR 3.3.1.2.7 
to 24 months consistent with the JAFNPP fuel cycle.  
considered adequate. The Bases has been modified to 
the Specification.

has been extended 
This Frequency is 
be consistent with

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

PAl The Bases have been revised to reflect changes made to the 
Specifications.  

PA2 The Bases have been revised to reflect the proper JAFNPP nomenclature.  

PA3 The Bases have been revised for clarity or accuracy, with no change in 
intent.  

PA4 Typographical error corrected.  

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

None 

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA)

TAl 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 (TSTF 
205, R3) 

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

None 

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X)

Xl 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.
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SRM Instrumentation 
3.3.1.2

3.3 INSTRUMENTATION 

3.3.1.2 Source Range Monitor (SRM) Instrumentation

LCO 3.3.1.2 

APPLICABILITY:

The SRM instrumentation in Table 3.3.1.2-1 shall be 
OPERABLE.  

According to Table 3.3.1.2-1.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Restore required SRMs 4 hours 
SRMs inoperable in to OPERABLE status.  
MODE 2 with 
intermediate range 
monitors (IRMs) on 
Range 2 or below.  

B. Three required SRMs B.1 Suspend control rod Immediately 
inoperable in MODE 2 withdrawal.  
with IRMs on Range 2 
or below.  

C. Required Action and C.1 Be in MODE 3. 12 hours 
associated Completion 
Time of Condition A 
or B not met.  

(continued)
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3.3.1.2

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. One or more required D.1 Fully insert all 1 hour 
SRMs inoperable in insertable control 
MODE 3 or 4. rods.  

AND 

D.2 Place reactor mode 1 hour 
switch in the 
shutdown position.  

E. One or more required E.1 Suspend CORE Immediately 
SRMs inoperable in ALTERATIONS except 
MODE 5. for control rod 

insertion.  

AND 

E.2 Initiate action to Immediately 
fully insert all 
insertabl e control 
rods in core cells 
containing one or 
more fuel assemblies.

AmendmentJAFNPP 3.3-11



SRM Instrumentation 
3.3.1.2 

SURVEILLANCE REQUIREMENTS 

- --------- .....--- . - - - ------- - - -NOT E ..... .. ......... .............. "' " " 

Refer to Table 3.3.1.2-1 to determine which SRs apply for each applicable MODE 
or other specified condition.  
............................................. .........  

SURVEILLANCE FREQUENCY 

SR 3.3.1.2.1 Perform CHANNEL CHECK. 12 hours 

SR 3.3.1.2.2 .................. NOTES ..................  
1. Only required to be met during CORE 

ALTERATIONS.  

2. One SRM may be used to satisfy more 
than one of the following.  

S....... .............-... ........ ..........  

Verify an OPERABLE SRM detector is 12 hours 

located in: 

a. The fueled region; 

b. The core quadrant where CORE 
ALTERATIONS are being performed, when 
the associated SRM is included in the 
fueled region; and 

c. A core quadrant adjacent to where 
CORE ALTERATIONS are being performed, 
when the associated SRM is included 
in the fueled region.  

SR 3.3.1.2.3 Perform CHANNEL CHECK. 24 hours 

(continued)
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3.3.1.2
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-................. NOTES ..................  
Not required to be met with less than or 
equal to four fuel assemblies adjacent to 
the SRM and no other fuel assemblies in 
the associated core quadrant.  
-..... ...-.... . -...----................  

Verify count rate is m 3.0 cps with a 
signal to noise ratio m 3:1.

t

FREQUENCY

12 hours during 
CORE 
ALTERATIONS

AND 

24 hours

SR 3.3.1.2.5 Perform CHANNEL FUNCTIONAL TEST and 7 days 
determination of signal to noise ratio.  

SR 3.3.1.2.6 .................. NOTE ...................  
Not required to be performed until 
12 hours after IRMs on Range 2 or below.  S.... ....... . ......... .... ...... ..........  

Perform CHANNEL FUNCTIONAL TEST and 31 days 
determination of signal to noise ratio.  

SR 3.3.1.2.7 .................. NOTES -----------------
1. Neutron detectors are excluded.  

2. Not required to be performed until 12 
hours after IRMs on Range 2 or below.  

.. ............................ ..... 2....  

Perform CHANNEL CALIBRATION. 24 months

Amendment
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SRM Instrumentation 
3.3.1.2

Table 3.3.1.2-1 (page 1 of 1) 
Source Range Monitor Instrumentation

APPLICABLE 
MODES OR OTHER REQUIRED SURVEILLANCE 

FUNCTION SPECIFIED CONDITIONS CHANNELS REQUIREMENTS 

1. Source Range Monitor 2 (a) 3 SR 3.3.1.2.1 
SR 3.3.1.2.4 
SR 3.3.1.2.6 
SR 3.3.1.2.7 

3.4 2 SR 3.3.1.2.3 
SR 3.3.1.2.4 
SR 3.3.1.2.6 
SR 3.3.1.2.7 

5 2 (b)(c) SR 3.3.1.2.1 
SR 3.3.1.2.2 
SR 3.3.1.2.4 
SR 3.3.1.2.5 
SR 3.3.1.2.7 

(a) With IRMs on Range 2 or below.  

(b) Only one SRM channel is required to be OPERABLE during spiral offload or reload when the fueled region 
includes only that SRM detector.  

(c) Special movable detectors may be used in place of SRMs if connected to normal SRM circuits.

Amendment3.3-14JAFNPP



SRM Instrumentation 
B 3.3.1.2

B 3.3 INSTRUMENTATION

B 3.3.1.2 Source Range Monitor (SRM) Instrumentation

BASES

BACKGROUND The SRMs provide the operator with information relative to 
the neutron flux level at very low flux levels in the core.  
As such, the SRM indication is used by the operator to 
monitor the approach to criticality and determine when 
criticality is achieved. The SRMs are maintained fully 
inserted until the count rate is greater than a minimum 
allowed count rate (a control rod block is set at this 
condition). After SRM to intermediate range monitor (IRM) 
overlap is demonstrated (as required by SR 3.3.1.1.5), the 
SRMs are normally fully withdrawn from the core.  

The SRM subsystem of the Neutron Monitoring System (NMS) 
consists of four channels. Each of the SRM channels can be 
bypassed, but only one at any given time, by the operation 
of a bypass switch. Each channel includes one detector that 
can be physically positioned in the core. Each detector 
assembly consists of a miniature fission chamber with 
associated cabling, signal conditioning equipment, and 
electronics associated with the various SRM functions. The 
signal conditioning equipment converts the current pulses 
from the fission chamber to analog DC currents that 
correspond to the count rate. Each channel also includes 
indication, alarm, and control rod blocks. However, this 
LCO specifies OPERABILITY requirements only for the 
monitoring and indication functions of the SRMs.  

During refueling, shutdown, and low power operations, the 
primary indication of neutron flux levels is provided by the 
SRMs or special movable detectors connected to the normal 
SRM circuits. The SRMs provide monitoring of reactivity 
changes during fuel or control rod movement and give the 
control room operator early indication of unexpected 
subcritical multiplication that could be indicative of an 
approach to criticality.

APPLICABLE Prevention and mitigation of prompt reactivity excursions 
SAFETY ANALYSES during refueling and low power operation is provided by 

LCO 3.9.1, "Refueling Equipment Interlocks"; LCO 3.1.1, 
"SHUTDOWN MARGIN (SDM)"; LCO 3.3.1.1, "Reactor Protection 

(continued)
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B 3.3.1.2

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

LCO

System (RPS) Instrumentation": IRM Neutron Flux- High and 
Average Power Range Monitor (APRM) Neutron Flux-High, 
(Startup) Functions; and LCO 3.3.2.1, "Control Rod Block 
Instrumentation." 

The SRMs have no safety function and are not assumed to 
function during any UFSAR design basis accident or transient 
analysis. However, the SRMs provide the only on-scale 
monitoring of neutron flux levels during startup and 
refueling. Therefore, they are being retained in Technical 
Specifications.

During startup in MODE 2. three of the four SRM channels are 
required to be OPERABLE to monitor the reactor flux level 
prior to and during control rod withdrawal, subcritical 
multiplication and reactor criticality, and neutron flux 
level and reactor period until the flux level is sufficient 
to maintain the IRMs on Range 3 or above. All but one of 
the channels are required in order to provide a 
representation of the overall core response during those 
periods when reactivity changes are occurring throughout the 
core.  

In MODES 3 and 4, with the reactor shut down, two SRM 
channels provide redundant monitoring of flux levels in the 
core.  

In MODE 5, during a spiral offload or reload, an SRM outside 
the fueled region will no longer be required to be OPERABLE, 
since it is not capable of monitoring neutron flux in the 
fueled region of the core. Thus, CORE ALTERATIONS are 
allowed in a quadrant with no OPERABLE SRM in an adjacent 
quadrant provided the Table 3.3.1.2-1, footnote (b), 
requirement that the bundles being spiral reloaded or spiral 
offloaded are all in a single fueled region containing at 
least one OPERABLE SRM is met. Spiral reloading and 
offloading encompass reloading or offloading a cell on the 
edge of a continuous fueled region (the cell can be reloaded 
or offloaded in any sequence).  

In nonspiral routine operations, two SRMs are required to be 
OPERABLE to provide redundant monitoring of reactivity 

(continued)
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B 3.3.1.2

BASES

LCO 
(continued)

changes occurring in the reactor core. Because of the local 
nature of reactivity changes during refueling, adequate 
coverage is provided by requiring one SRM to be OPERABLE in 
the quadrant of the reactor core where CORE ALTERATIONS are 
being performed, and the other SRM to be OPERABLE in an 
adjacent quadrant containing fuel. These requirements 
ensure that the reactivity of the core will be continuously 
monitored during CORE ALTERATIONS.  

Special movable detectors, according to footnote (c) of 
Table 3.3.1.2-1, may be used in place of the normal SRM 
nuclear detectors. These special detectors must be 
connected to the normal SRM circuits in the NMS, such that 
the applicable neutron flux indication can be generated.  
These special detectors provide more flexibility in 
monitoring reactivity changes during fuel loading, since 
they can be positioned anywhere within the core during 
refueling. They must still meet the location requirements 
of SR 3.3.1.2.2 and all other required SRs for SRMs.  

For an SRM channel to be considered OPERABLE, it must be 
providing neutron flux monitoring indication.

APPLICABILITY The SRMs are required to be OPERABLE in MODES 2, 3, 4, and 5 
prior to the IRMs being on scale on Range 3 to provide for 
neutron monitoring. In MODE 1, the APRMs provide adequate 
monitoring of reactivity changes in the core; therefore, the 
SRMs are not required. In MODE 2, with IRMs on Range 3 or 
above, the IRMs provide adequate monitoring and the SRMs are 
not required.  

ACTIONS A.1 and B.1 

In MODE 2, with the IRMs on Range 2 or below, SRMs provide 
the means of monitoring core reactivity and criticality.  
With any number of the required SRMs inoperable, the ability 
to monitor neutron flux is degraded. Therefore, a limited 
time is allowed to restore the inoperable channels to 
OPERABLE status.  

(continued)
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SRM Instrumentation 
B 3.3.1.2 

BASES 

ACTIONS A.1 and B.1 (continued) 

Provided at least one SRM remains OPERABLE, Required 
Action A.1 allows 4 hours to restore the required SRMs to 
OPERABLE status. This time is reasonable because there is 
adequate capability remaining to monitor the core, there is 
limited risk of an event during this time, and there is 
sufficient time to take corrective actions to restore the 
required SRMs to OPERABLE status or to establish alternate 
IRM monitoring capability. During this time, control rod 
withdrawal and power increase is not precluded by this 
Required Action. Having the ability to monitor the core 
with at least one SRM, proceeding to IRM Range 3 or greater 
(with overlap required by SR 3.3.1.1.5), and thereby exiting 
the Applicability of this LCO, is acceptable for ensuring 
adequate core monitoring and allowing continued operation.  

With three required SRMs inoperable, Required Action B.1 
allows no positive changes in reactivity (control rod 
withdrawal must be immediately suspended) due to inability 
to monitor the changes. Required Action A.1 still applies 
and allows 4 hours to restore monitoring capability prior to 
requiring control rod insertion. This allowance is based on 
the limited risk of an event during this time, provided that 
no control rod withdrawals are allowed, and the desire to 
concentrate efforts on repair, rather than to immediately 
shut down, with no SRMs OPERABLE.  

C.1 

In MODE 2, if the required number of SRMs is not restored to 
OPERABLE status within the allowed Completion Time, the 
reactor shall be placed in MODE 3. With all control rods 
fully inserted, the core is in its least reactive state with 
the most margin to criticality. The allowed Completion Time 
of 12 hours is reasonable, based on operating experience, to 
reach MODE 3 in an orderly manner and without challenging 
plant systems.  

(continued)
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B 3.3.1.2 

BASES 

ACTIONS D.1 and D.2 
(continued) 

With one or more required SRMs inoperable in MODE 3 or 4, 
the neutron flux monitoring capability is degraded or 
nonexistent. The requirement to fully insert all insertable 
control rods ensures that the reactor will be at its minimum 
reactivity level while no neutron monitoring capability is 
available. Placing the reactor mode switch in the shutdown 
position prevents subsequent control rod withdrawal by 
maintaining a control rod block. The allowed Completion 
Time of 1 hour is sufficient to accomplish the Required 
Action, and takes into account the low probability of an 
event requiring the SRM occurring during this interval.  

E.1 and E.2 

With one or more required SRMs inoperable in MODE 5, the 
ability to detect local reactivity changes in the core 
during refueling is degraded. CORE ALTERATIONS must be 
immediately suspended and action must be immediately 
initiated to fully insert all insertable control rods in 
core cells containing one or more fuel assemblies.  
Suspending CORE ALTERATIONS prevents the two most probable 
causes of reactivity changes, fuel loading and control rod 
withdrawal, from occurring. Inserting all insertable 
control rods ensures that the reactor will be at its minimum 
reactivity given that fuel is present in the core.  
Suspension of CORE ALTERATIONS shall not preclude completion 
of the movement of a component to a safe, conservative 
position.  

Action (once required to be initiated) to insert control 
rods must continue until all insertable rods in core cells 
containing one or more fuel assemblies are inserted.  

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each SRM 
REQUIREMENTS Applicable MODE or other specified conditions are found in 

the SRs column of Table 3.3.1.2-1.  

(continued)
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B 3.3.1.2

BASES

SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.3.1.2.1 and SR 3.3.1.2.3 

Performance of the CHANNEL CHECK 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 another channel. 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 will detect gross channel failure: 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 of once every 12 hours for SR 3.3.1.2.1 is 
based on operating experience that demonstrates channel 
failure is rare. While in MODES 3 and 4, reactivity changes 
are not expected; therefore, the 12 hour Frequency is 
relaxed to 24 hours for SR 3.3.1.2.3. 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 3.3.1.2.2 

To provide adequate coverage of potential reactivity changes 
in the core when the fueled region encompasses more than one 
SRM, one SRM is required to be OPERABLE in the quadrant 
where CORE ALTERATIONS are being performed, and the other 
OPERABLE SRM must be in an adjacent quadrant containing 
fuel. Note 1 states that the SR is required to be met only 
during CORE ALTERATIONS. It is not required to be met at 
other times in MODE 5 since core reactivity changes are not 
occurring. This Surveillance consists of a review of plant 
logs to ensure that SRMs required to be OPERABLE for given 
CORE ALTERATIONS are, in fact, OPERABLE. In the event that 
only one SRM is required to be OPERABLE (when the fueled 
region encompasses only one SRM), per Table 3.3.1.2-1, 

(continued)
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BASES 

SURVEILLANCE SR 3.3.1.2.2 (continued) 
REQUIREMENTS 

footnote (b), only the a. portion of this SR is required.  
Note 2 clarifies that more than one of the three 
requirements can be met by the same OPERABLE SRM. The 
12 hour Frequency is based upon operating experience and 
supplements operational controls over refueling activities 
that include steps to ensure that the SRMs required by the 
LCO are in the proper quadrant.  

SR 3.3.1.2.4 

This Surveillance consists of a verification of the SRM 
instrument readout to ensure that the SRM reading is greater 
than a specified minimum count rate with the detector full
in, which ensures that the detectors are indicating count 
rates indicative of neutron flux levels within the core.  
With few fuel assemblies loaded, the SRMs will not have a 
high enough count rate to satisfy the SR. Therefore, 
allowances are made for loading sufficient "source" 
material, in the form of irradiated fuel assemblies, to 
establish the minimum count rate.  

To accomplish this, the SR is modified by a Note that states 
that the count rate is not required to be met on an SRM that 
has less than or equal to four fuel assemblies adjacent to 
the SRM and no other fuel assemblies are in the associated 
core quadrant. With four or less fuel assemblies loaded 
around each SRM and no other fuel assemblies in the 
associated core quadrant, even with a control rod withdrawn, 
the configuration will not be critical.  

The Frequency isbased upon channel redundancy and other 
information available in the control room, and ensures that 
the required channels are frequently monitored while core 
reactivity changes are occurring. When no reactivity 
changes are in progress, the Frequency is relaxed from 
12 hours to 24 hours.  

(continued)
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BASES 

SURVEILLANCE SR 3.3.1.2.5 and SR 3.3.1.2.6 
REQUIREMENTS 

Performance of a CHANNEL FUNCTIONAL TEST demonstrates the 
associated channel will function properly. 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 the applicable extensions.  
SR 3.3.1.2.5 is required in MODE 5, and the 7 day Frequency 
ensures that the channels are OPERABLE while core reactivity 
changes could be in progress. This Frequency is reasonable, 
based on operating experience and on other Surveillances 
(such as a CHANNEL CHECK), that ensure proper functioning 
between CHANNEL FUNCTIONAL TESTS.  

SR 3.3.1.2.6 is required in MODE 2 with IRMs on Range 2 or 
below, and in MODES 3 and 4. Since core reactivity changes 
do not normally take place in MODES 3 and 4, and core 
reactivity changes are due only to control rod movement in 
MODE 2, the Frequency has been extended from 7 days to 
31 days. The 31 day Frequency is based on operating 
experience and on other Surveillances (such as CHANNEL 
CHECK) that ensure proper functioning between CHANNEL 
FUNCTIONAL TESTS.  

Verification of the signal to noise ratio also ensures that 
the detectors are inserted to an acceptable operating level.  
In a fully withdrawn condition, the detectors are 
sufficiently removed from the fueled region of the core to 
essentially eliminate neutrons from reaching the detector.  
Any count rate obtained while the detectors are fully 
withdrawn is assumed to be "noise" only.  

The Note to SR 3.3.1.2.6 allows the Surveillance to be 
delayed until entry into the specified condition of the 
Applicability (THERMAL POWER decreased to IRM Range 2 or 
below). The SR must be performed within 12 hours after IRMs 
are on Range 2 or below. The allowance to enter the 
Applicability with the 31 day Frequency not met is 

(continued)
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SURVEILLANCE 
REQUIREMENTS 

(continued)

REFERENCES

SR 3.3.1.2.5 and SR 3.3.1.2.6

reasonable, based on the limited time of 12 hours allowed 
after entering the Applicability and the inability to 
perform the Surveillance while at higher power levels.  
Although the Surveillance could be performed while on IRM 
Range 3, the plant would not be expected to maintain steady 
state operation at this power level. In this event, the 
12 hour Frequency is reasonable, based on the SRMs being 
otherwise verified to be OPERABLE (i.e., satisfactorily 
performing the CHANNEL CHECK) and the time required to 
perform the Surveillances.  

SR 3.3.1.2.7 

Performance of a CHANNEL CALIBRATION at a Frequency of 
24 months verifies the performance of the SRM detectors and 
associated circuitry. The Frequency considers the plant 
conditions required to perform the test, the ease of 
performing the test, and the likelihood of a change in the 
system or component status. The neutron detectors are 
excluded from the CHANNEL CALIBRATION (Note 1) because they 
cannot readily be adjusted. The detectors are fission 
chambers that are designed to have a relatively constant 
sensitivity over the range and with an accuracy specified 
for a fixed useful life.  

Note 2 to the Surveillance allows the Surveillance to be 
delayed until entry into the specified condition of the 
Applicability. The SR must be performed in MODE 2 within 12 
hours of entering MODE 2 with IRMs on Range 2 or below. The 
allowance to enter the Applicability with the 24 month 
Frequency not met is reasonable, based on the limited time 
of 12 hours allowed after entering the Applicability and the 
inability to perform the Surveillance while at higher power 
levels. Although the Surveillance could be performed while 
on IRM Range 3, the plant would not be expected to maintain 
steady state operation at this power level. In this event, 
the 12 hour Frequency is reasonable, based on the SRMs being 
otherwise verified to be OPERABLE (i.e., satisfactorily 
performing the CHANNEL CHECK) and the time required to 
perform the Surveillances.

None.
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(2) Fixed High Neutron Flux Scram Trip Setting 
When the Mode Switch is in the RUN position, the ZTS APRM fixed high flux scram trip setting shaI be: 
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CABK ENATR

Minimum No. of 
Operable Instrument 
Channels Per Totai N ber 
Trip Function Insl ent C nnels

lotes I and 3) Tip FunWton Trip Level Selfing 

ý r 
4 APRM Downscale ?t 2.5 Irwi ed on scale 

2 (Note 7) Rod Block Monitor (Note 9) 

2 (Note 7) Rod Block Monitor (Downscale) > 2.5 indicated on scale 

6 IRMl6tector not in Start-up (Note 8) 
P on 

6 IR Upscale <_ 86.4% (108/125) of full 
/ 

66 1 M Downscale (Note 4) >.2% (2.5/125) of full sco 

3 SRM Detector not in Start-up (Note 5) 

Position 

3 (Note 6) SRM Upscale < 105 counts/sec 

2 Scram Discharge Instrument < 26.0 gallons per 
Volume High Waler Level instrument volume
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SNTS FOR TABLE 3.2-3
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TABLE 3-2c3 ICont'di

1. The tI luncltions sha _ t lartup and Run modes exce t as folio 

J i~ -- Run -- --- w O 

b) o or mor channs les he required minimumohr l pral nstumber t ofopra trueip chanelson pe~re khipf tiono, plaie at lestr~el one inoperable Isiam chann tsh tr ppe thino ne hourun 

AcionD: It the number of operable Instrumen channels Is: 
o ne less than the required minimum number of operable instrument channels er t rip function, pc he i aleistrui on t 

a)Oj•ea~iit opiy• Imiting~eontpe FIoX'P•ItlemI and withln 7 - rem.store the inopertable Instrument chnnel to..op.rable status, 

to ope• laerable status/ wtinsdatum oril plale t ihe kqxmpl instruoment wh In tihe trpedl h Or. itci 'tinite nxtou.  

Ib) twoprm channel lessthn the r equired m inimum number of operable trument chann els per trip f un tion, place at oeast 

neinoperable instrumnent chan inel in the tripped condition within one hour.Sepecaiw:3.

It hembe-ofoperable insst ieennt channels is less than t required minimum n:umb~er of o rable ýinstrum~ent c nnels per trip 
fuyton, place the mnoper instrument channel in the hir condition within 12 hours.

Amendment No. j& 6,o , It, I it. A. 227
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Tablejza•ggaw 3. 3, 2.1

,3'j ,27 c)--
CONTROL ROD BLOCK1NSTRUMENTATIONB�QUIREMENI3

When a channel is plaed In an Inoperable status solely for performance of required surveillances, entry into associated 
Limiting Conditions for Operallon and required actions may be delayed for up to 6 hours provided the associated Trip 
Function maintains CRB Inillaion capability.

ý is bvodssod when It Is on Its

Mien tUh court

levelf(SWRO shall be less than or equal to the limit

In the Core Operating

i reactor Is subcu-tical 
orly If any control rod

Amendment No. $ ,, Id. A.,A. tO, 227
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CONTROL ROD ULOCK INSTRUMENTATION 
'TESTAr r lnsn n •

33�yZKf 

IK�?
Instrument Channel

Instrument F . onol 
Test n41 , Calibration

Instrument Check (Note 4)

1I APRM - Downscale 

21 APRM - Upscale0 

3) IRM - Upscale 

4) IRM - Downscale/ 

5_,) IRM - Detecto : ot in Startup Position 

6) RBM - Upscale 

7) RBM - Dowtscale 

81 SRM - Upsc~ale 

9) SRM - Detector Not in tartup Position 

10) Scram Discharge Instr nent Volume 
High Water Level •2l•I.BnstutalnantL1

Amendment No. 3. 80, 03. 227, 233 
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1. Initially once every month until acceptance failure rate data are 
* .. ""- oavailable; thereafter, a request may be made to the NRC to • "•-v, 4'change the test frequency. The compilation of inst~ument i 

failure rate data may include data obtained from other boiling 
7• ' ; water reactors for which the same design instruments operate 

in a environment similar to that of JAFNPP.  

2. Functional tests are not required when these instruments ar 
not required to be operable or are tripped. Functional tests 
shall be perflormed within seven I) days prior to ea• startu 

3. Calibration e not required w n these Instrumen, are not 
required t/6 be operable or awe •Iipped. Calibration Jtssts shall 
be porftmed within seven I days prior to each btartu 

(4. ýInstrumn nt chet, s are not r *read wh~en jhse in-str ~ents 
"\,--AMn re *re t be Ope or are tr d

.Reacto, low watre level, and high drywNell pre''- ssure a-e not •l••" 
included on Table 4.2-1 since they are listed on Tae a , •.., 

\ of time delay relays and timers necessary for propeof... 'It r. , 
lO fee.''unct~ioning of the trip systems.f -

(I1. Perform a calibration once per 24 months using a radietion Sc 
source. Perform an instrument channel alignment once %IS 

"every 3 months using a current source. ..  

. ..JDah...-

14. fD.,lef§Uo;

Selectrical signals once every nwee monins. ( 

Q 7. Simulated automatic actuation shall be performed once per 24 

::months.la t 

Amendment No. 34, 4. 67. 8., 181., 207.2• . 233

15.Sensor calibration once per 24 months. Master/slave trip' 

unit calibration once per 6 months.  

16. The quarterly calibration of the temperature sensor consists 
of comparing the active temperature signal with a 

d• uant temperature signal. _ _ __
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3.3.B (cord 

3. Whenever t reactor Is below 10% rated 
the Rod Worth Lrmidze (Rmh sh" be operable excep 
as follows: 

a. Should the RWM become inoperable during a 
reactor sarup after the fs twelve control rods have 
been wl•at or during a reactor shutdown, 
Conrdol rod movement may continue provided that a 
second ioensed reactor operator, Icensed senior 
operator, Of reador engneer iewpndnl vef 
that the control rods aea being positioned in 
accordance with thi R, M program sequence.

Ur"hC

4.3.B (cont'c00 

3. T ,capabity of the Rod Worth Minimizer to properly fulfill 
i function shall be demonstrated by the following checks: 

During startup, prior to the start of control r~d 
- wilhcawel:

(1) The correctness of the RWM program 
sequence shall be verified.  

(2) T eron lin dagnosttest 
OWbesua~ulypefome.7-

(4) The rod block funcion of the RWM aI be 
ýdý=nmxxn;*agl wiOthdrawing' an 

01 , ,d no mp.e than tthe) 
rblock i hrtion • byscam

60

Amendment No. p, 155

1r 33.2.I.'?3 (1) The correctness of the RWM program 
sequence shall be veMrid.

92
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b. Should the RWM be Inoperable before a startup Is 

top .______m ~om . .r 

Aofth ter twelve control rods have been uy 
withdrawn, startup may continau in accordance wV th 
Spectfication 3.3.Bc3ta above.

15r, -3.3.2-1-11



3.3.B.3 (cont'd)

Wien required by Specifications 3.3.B.3.a or b, the 
second licensed reactor operator, licensed senior 
operator, or the reactor engineer must be present at the 
reactor console d&n rod movemeris to verify 
compllac with ft prescrbed rod pattern.

d. Plant stirtup under Specificalion 3.3.83.b k 
permitted oneprcalendar I'm, Anjii con 

(, TTR.i Ve as descr in s3on 
oabr~ad to the NRC 310) 3Odays 
dwi1- report sli the reason 

RWM abilt, theao to restore 
l frroek# d~tlheFWM an ocera

e. ContrcN rod paftornisha eeuvln to, thcii ' 
prescribed by the Banked Position VWithcawal Sequenc 0- e 
(BPWS) such ta the drop of any in-sequence control 
rod would not result in a peak uel enthalpy greater tm 71.  
200 celode/gý 

f. If Specifications 3.3.B'.3a ttvouh~ic be met, fte 
reactor shall not be restarted, or if tiý reactor Is In the run 
or startup modes at less then 10% rated thermal power, 
no rod movement is permitted except by scram.

Amendment No. id , 155
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3.3.B (cont'd) 4.3.B (otd 

Control rods shall not b4 withdrawn for startup or during 4. Prior to control rod withdrawal for startup or during 
refueling unless st least Twsource range channels have refueling, verify that at least two source range channels 
an observed court rat& equal to or greater than three have an observed count rate of at least three counts per 
counts per second except as permitted by Specifications second except as permitted by Specifications 3.10.B3 and 3.10.B.3 and 3.10.B.4. 0 .31.B4.0 " "-

-During /bpatlon rmiting contr/rod pal t(5. ahein i a contr rod lern exists, 9dins 
d"eteer~f~) eactld e~nmine 84m functional st of fth RB halbe petmdprior 0

L(o 3, 3,I-•7 1 
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DISCUSSION OF CHANGES 
ITS: 3.3.2.1 - CONTROL ROD BLOCK INSTRUMENTATION 

ADMINISTRATIVE CHANGES 

Al In the conversion of the James A. FitzPatrick Nuclear Power Plant 
(JAFNPP) Current Technical Specifications (CTS) to the proposed plant 
specific Improved Technical Specifications (ITS) certain wording 
preferences or conventions are adopted that 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 The requirements of the Rod Worth Minimizer (RWM) have been added to CTS 
Tables 3.2-3 and 4.2-3 (ITS Table 3.3.2.1-1 Function 2). This addition 
is considered administrative since the requirement concerning RWM 
OPERABILITY are contained in CTS 3.3.B.3. This change is consistent 
with NUREG-1433, Revision 1.  

A3 Not Used.  

A4 CTS Table 4.2-3 requires both an instrument functional test and 
calibration to be performed on a quarterly basis for both the RBM
Upscale (CTS Table 4.2-3 Function 6) and RBM-Downscale (Function 7) 
Functions. In the ITS, SR 3.3.2.1.5 requires the performance of a 
CHANNEL CALIBRATION. It is not necessary to specify a CHANNEL 
FUNCTIONAL TEST since the ITS definition of CHANNEL CALIBRATION includes 
all the requirements of a CHANNEL FUNCTIONAL TEST. Therefore, the 
explicit instrument functional test is not included in the ITS. This 
change is considered administrative since the CHANNEL CALIBRATION is 
performed on a quarterly basis and fulfills all the requirements of a 
CHANNEL FUNCTIONAL TEST. Along with this change, Table 4.2-1 through 
4.2-5 Note 5 which is associated with the channel function test (This 
instrument is exempt...) is deleted from the CTS since the CHANNEL 
FUNCTIONAL TEST is not required to be performed. The details of this 
Note are included in the ITS definition of CHANNEL FUNCTIONAL, therefore 
its removal is also considered administrative.  

A5 CTS Table 4.2-1 through 4.2.5 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 3.3.2.1.  
This explicit Note is not needed in ITS 3.3.2.1 since these allowances 
are included in ITS SR 3.0.1. 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. In addition, the 
Note 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 require the equipment to be 
placed in the trip condition. In this condition, the equipment is still

JAFNPP Page 1 of 9 Revision F



DISCUSSION OF CHANGES 
ITS: 3.3.2.1 - CONTROL ROD BLOCK INSTRUMENTATION 

ADMINISTRATIVE CHANGES 

A5 (continued) 

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.  

A6 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 
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.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

MI An additional Function has been added to CTS Table 3.2-3 for the Rod 
Block Monitor. ITS Table 3.3.2.1-1 Function 1.b (Rod Block Monitor
Inop) will require the "Inop" function to be Operable consistent with 
the Applicability with the other Rod Block Monitor Functions. This 
change is more restrictive but necessary to ensure a rod block is 
provided if the minimum number of LPRMs inputs are not available to the 
associated Rod Block Monitor channel. A channel functional test (i.e., 
SR 3.3.2.1.1) is also proposed for the Rod Block Monitor Inop function.  
The performance of this SR for each RBM channel will ensure that the 
entire channel will perform its intended function when it is required to 
be Operable. The proposed surveillance frequency of 92 days for SR 
3.3.2.1.1 is based on the reliability analysis provided in NEDC-30851-P
A (see revised DOC L3 for the bases for concluding that this topical 
report is acceptable for use at the JAFNPP). Accordingly, the addition 
of the Rod Block Monitor - Inop function, its associated channel 
functional test SR and the 92 day surveillance interval will help to 
ensure that the local flux is adequately monitored during control rod 
withdrawal by promptly identifying to the operator the inoperability of 
the Rod Block Monitor as a consequence of certain component failures.

Page 2 of 9JAFNPP Revision F



DISCUSSION OF CHANGES 
ITS: 3.3.2.1 - CONTROL ROD BLOCK INSTRUMENTATION 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M2 An additional Function has been added to CTS Table 3.2-3. ITS 3.3.2.1.  
Control Rod Block Instrumentation, will include the Control Rod Block 
Function of the Reactor Mode Switch as a required function (Function 3 
on proposed Table 3.3.2.1-1). The new requirement is that 2 channels of 
the Rod Block function of Reactor Mode Switch-Shutdown Position must be 
Operable whenever the Mode Switch is in the Shutdown position. This 
addition to the Specification for the Control Rod Block Instrumentation 
will include proposed SR 3.3.2.1.7 (CHANNEL FUNCTIONAL TEST every 24 
months) and proposed LCO 3.3.2.1, Condition E (Required Actions and 
Completion Times if this function is inoperable). ITS SR 3.3.2.1.7 will 
not be required to be performed until 1 hour after the Reactor Mode 
Switch is placed in Shutdown. This rod block ensures that control rods 
are not withdrawn in MODES 3 and 4, since control rods are assumed to be 
inserted. This change is consistent with NUREG-1433, Revision 1.  

M3 The out of service time in CTS Table 3.2-3 Note 2 Action B.a) has been 
reduced from 7 days to 24 hours (ITS 3.3.2.1 Required Action A.1) when 
one RBM channel is inoperable. The 24 hour Completion Time is 
acceptable, based on a low probability of an event occurring coincident 
with a failure in the remaining channel. This change is more 
restrictive since less time is permitted but consistent with NUREG-1433, 
Revision 1.  

M4 SR 3.3.2.1.4 has been added to CTS Table 4.2.3 to verify that the RBM is 
not bypassed at Thermal Power > 30% RTP and when a peripheral control 
rod is not selected every 92 days. This change is more restrictive 
since a periodic surveillance has been included. This will ensure the 
RBM is Operable when required to limit the consequences of a single 
control rod withdrawal error event during power operation.  

M5 A new CHANNEL FUNCTIONAL TEST (ITS SR 3.3.2.1.3) surveillance is 
proposed to be added similar to CTS 4.3.B.3.a.4 in MODE 1 when Thermal 
Power is • 10% to ensure the RWM is Operable with the reactor mode 
switch in RUN. The test is required every 92 days and is consistent 
with NEDC-30851-P-A, "Technical Specification Improvement Analysis for 
BWR Control Rod Block Instrumentation," October 1988.  

M6 A new SR is proposed to be added to the surveillances of CTS 4.3.B.3.  
SR 3.3.2.1.6 will verify every 24 months that the Rod Worth Minimizer 
(RWM) is not bypassed when Thermal Power is < 10%. The RWM may be 
bypassed when power is above 10%. However, the existing specifications 
(CTS 4.3.B.3) do not have an explicit requirement to verify the setpoint 
of the RWM bypass feature. This change represents an additional 
restriction on plant operations necessary to ensure the RWM Function is 
Operable when required.
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DISCUSSION OF CHANGES 
ITS: 3.3.2.1 - CONTROL ROD BLOCK INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC) 

LA1 The specific details in the "Total Number of Instrument Channels 
Provided By Design" column of CTS Table 3.2-3 are proposed to be 
relocated to the Bases. Placing these details in the Bases provides 
assurance they will be maintained. The requirements of ITS 3.3.2.1 
which require the Control Rod Block Instrumentation to be OPERABLE, the 
definition of OPERABILITY, and the proposed Required Action and 
surveillances 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.  

LA2 The requirements of CTS 4.3.B.3.a.2, 3 and CTS 4.3.B.3.b.2 are proposed 
to be relocated to the Technical Requirements Manual. The RWM computer 
on line diagnostic test in CTS 4.3.B.3.a.2 and CTS 4.3.B.3.b.2 and the 
proper annunciation of the selection error in CTS 4.3.B.3.a.3 are not 
required to ensure the rod block function is properly working. ITS SRs 
3.3.2.1.2 and 3.3.2.1.3 demonstrate the proper operation of the rod 
block function. Therefore, these tests do not need to be included in 
the ITS to ensure RWM remains Operable. The requirements of the LCO and 
the associated RWM surveillances and the 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 
relocated requirements in the TRM will be controlled by the provisions 
of 10 CFR 50.59.  

LA3 The details in CTS 4.3.B.3.a.4 related to the performance of the Rod 
Worth Minimizer (RWM) Channel Functional Test is proposed to be 
relocated to the Bases. These testing details do not need to be 
included in the Specifications to ensure the RWM remains Operable. The 
requirements of ITS 3.3.2.1 which require the RWM to be Operable and the 
definition of OPERABILITY suffices. Changes to the Bases will be 
controlled by the provisions of the Bases Control Program described in 
Chapter 5 of the ITS.  

LA4 Not Used.  

LA5 The detail in CTS Table 3.2-3 that the Rod Block Monitor is Flow-Biased 
is proposed to be relocated to the Bases. The requirement in ITS LCO 
3.3.2.1 that the control rod block instrumentation for each Function in 
Table 3.3.2.1-1 shall be OPERABLE and the specific requirement in ITS 
Table 3.3.2.1-1 (Function 1.a) for the Rod Block Monitor-Upscale
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DISCUSSION OF CHANGES 
ITS: 3.3.2.1 - CONTROL ROD BLOCK INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC) 

LA5 (continued) 

Function is sufficient to ensure the instrumentation remains OPERABLE.  
The Bases describes the design of the instrumentation channel. 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.  

LA6 The requirement in CTS 3.3.B.3.c that the individuals shall have no 
other concurrent duties during rod withdrawal or insertion (when the rod 
worth minimizer is inoperable and a control rod is being moved) is 
proposed to be relocated to the Bases. If the rod worth minimizer is 
inoperable during a reactor startup, ITS 3.3.2.1 Required Action C.2.2 
requires the verification of movement of control rods is in compliance 
with bank position withdrawal sequence (BPWS) by a second licensed 
operator or by a reactor engineer during control rod movement. The 
Bases states that these individuals shall have no other concurrent 
duties. 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) 

Li The requirements in Table 3.2-3 (Note 2, Action B), and CTS 3.3.B.5 
concerning operations on a limiting control rod pattern have been 
deleted. Since a limiting control rod pattern is defined as operating 
on a power distribution limit (such as APLHGR or MCPR), the condition is 
extremely unlikely. The status of power distribution limits does not 
affect the OPERABILITY of the RBM and therefore, no additional 
requirements on the RBM System are required (e.g., that it be tripped 
immediately with a channel inoperable while on a limiting control rod 
pattern). Adequate requirements on power distribution limits are 
specified in the LCOs in ITS Section 3.2. Furthermore, due to the 
improbability of operating on or above a limiting control rod pattern, 
the ACTIONS would almost never be required. Therefore, the current 
Actions in Table 3.2-3 Action B as modified by M3 are acceptable for all 
inoperabilities of the RBM and are included as ITS 3.3.2.1 ACTIONS and 
B.
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DISCUSSION OF CHANGES 
ITS: 3.3.2.1 - CONTROL ROD BLOCK INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L2 CTS 4.2.C (Table 4.2-3) requires an Instrument Check (Channel Check) of 
the RBM Upscale and Downscale once per day. ITS 3.3.2.1 does not 
require a Channel Check of these Functions. The RBM automatically re
nulls itself whenever a control rod is selected and retains the latest 
setting until another control rod is selected, making the performance of 
a Channel Check during static conditions (i.e., a daily channel check) 
of no safety benefit. Specifically, at the time a control rod is 
selected for movement, the RBM automaticallly readjusts its input and 
output readings (different LPRM inputs associated with the rod selected 
and re-normalization), i.e., "renulling." At this time, the operator is 
in direct observation and monitoring of the control rod movement and RBM 
response; in essence, performing a continuous instrument check during 
the time the RBM is performing its safety function (i.e., during control 
rod withdrawal). Therefore, a routine daily check of the RBMs during 
static conditions, prior to the renulling that occurs when a control rod 
is selected for movement, adds no assurance of safety. Accordingly, the 
elimination of a formal Channel Check for this instrument is acceptable.  

L3 CTS 4.3.B.3.a.4 requires a demonstration of the rod block function 
during startup, prior to the start of control rod withdrawal. ITS 
3.3.2.1 will require a CHANNEL FUNCTIONAL TEST of the RWM every 92 days 
in MODE 2 (SR 3.3.2.1.2). ITS SR 3.3.2.1.2 will be modified by a Note 
stating that the CHANNEL FUNCTIONAL TEST is not required during a 
startup until 1 hour after any control rod is withdrawn at • 10% RTP in 
MODE 2. The addition of this Note and the change in Frequency to 92 
days makes the proposed requirement for a CHANNEL FUNCTIONAL TEST less 
restrictive because the Surveillance Test is not required until 1 hour 
after the RWM is required to be Operable, and the test is not required 
to be performed at startup if performed in the previous 92 days. In 
addition, a CHANNEL FUNCTIONAL TEST will be required in MODE 1 in 
accordance with SR 3.3.2.1.3, but not until 1 hour after Thermal Power 
is • 10% RTP (see M5). The Rod Worth Minimizer does not monitor core 
thermal conditions but simply enforces preprogrammed rod patterns as a 
backup intended to prevent reactor operator error in selecting or 
positioning control rods. The RWM is a reliable system, as shown by 
both a review of maintenance history and by successful completion of 
previous startup surveillances. As a result, the effect on safety due 
to the extended Surveillance is small. Also, the increased testing 
prior to each startup increases the wear on the instruments, thereby 
reducing overall reliability. Therefore, an additional Surveillance 
other than the quarterly Surveillance is not needed to assure the 
instruments will perform their associated safety function. In addition, 
other similar rod block functions have a 92 day CHANNEL FUNCTIONAL TEST.
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DISCUSSION OF CHANGES 
ITS: 3.3.2.1 - CONTROL ROD BLOCK INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L3 (continued) 

The Note changes are acceptable since the only way the required 
Surveillances can be performed prior to entry in the specified condition 
is by utilizing jumpers or lifted leads. Use of these devices is not 
recommended since minor errors in their use may significantly increase 
the probability of a reactor ransient or event which is a precursor to a 
previously analyzed accident. Therefore, time is allowed to conduct the 
Surveillances after entering the specified condition.  

L4 The Frequency in CTS 4.3.B.3.a and CTS 4.3.B.3.b to verify the 
correctness of the RWM program sequence during startup, prior to the 
start of control rod withdrawal and during shutdown prior to attaining 
10% rated power during rod insertion has been changed to require the 
verification only prior to declaring RWM OPERABLE following loading of 
the Sequence into RWM. This change is acceptable since this is when rod 
sequence input errors are possible. This change is consistent with 
NUREG-1433, Revision 1.  

L5 The proposed change adds a Note to the quarterly CHANNEL CALIBRATION 
Surveillance Requirement in CTS Table 4.2-3 for the RBM Upscale and 
Downscale Functions (SR 3.3.2.1.5) excluding the neutron detectors from 
the Surveillance. The CHANNEL CALIBRATION is a complete check of the 
instrument loop and the sensor. The test verifies that the channel 
responds to the measured parameter within the necessary range and 
accuracy. The neutron detectors are excluded from the CHANNEL 
CALIBRATIONS because they are passive devices with minimal drift, and 
because of the difficulty of simulating a meaningful signal. Changes in 
neutron detector sensitivity are compensated for by performance of the 
7 day calorimetric calibration (SR 3.3.1.1.2) and the 1000 MWD/T LPRM 
calibration against the TIPs (SR 3.3.1.1.7). The change is consistent 
with NUREG-1433, Revision 1.  

L6 CTS 4.3.B.5 requires the performance of a functional test on a RBM when 
a limiting control rod pattern exists prior to the withdrawal of the 
designated rod(s). This testing requirement is proposed to be deleted 
from the current Technical Specifications. Operation with a limiting 
control rod pattern is analogous to operating on a power distribution 
limit, such as APLHGR or MCPR. There is no correlation between power 
distribution limits and its affect on the operability of the RBM.  
Therefore, initiation of surveillance testing of the RBM based on the 
status of power distribution limits does not increase the likelihood of
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DISCUSSION OF CHANGES 
ITS: 3.3.2.1 - CONTROL ROD BLOCK INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L6 (continued) 

identifying an inoperable RBM. In fact, since operating on a limiting 
control rod pattern is extremely unlikely, this surveillance requirement 
would most likely never be performed. Furthermore, an analysis of the 
operating experience associated with the performance of RBM instrument 
functional testing and calibration testing (CTS Table 4.2-3) 
demonstrates that these surveillance tests, which are performed at a 92 
day interval, are indicative of a very high degree of reliability for a 
RBM instrument channel. These testing requirements and their associated 
test intervals (i.e., functional/calibration testing at 92 day 
intervals) are maintained in the ITS by SR 3.3.2.1.5. As discussed in 
the DOC A4, calibration testing includes all the requirements of a 
channel functional test. Accordingly, based on the above evaluation, 
the Licensee has concluded that the deletion of this CTS testing 
requirement would have an insignificant affect on nuclear safety. This 
change is consistent with NUREG-1433, Revision 1.  

L7 CTS Table 3.2-3 requires the RBM to be Operable when reactor power is 
greater than or equal to 30%. In the ITS, this requirement is 
maintained in Table 3.3.2.1-1 Footnote (a) except when a peripheral 
control rod is selected. This change is acceptable since with a 
peripheral rod selected the consequences of a control rod withdrawal 
error event will not exceed the MCPR SL. In addition, this change is 
consistent with the design of the RBM circuitry. That is when a 
peripheral control rod is selected the RBM is automatically bypassed and 
the output set to zero.  

L8 The requirement in CTS 3.3.B.3.d to prepare and submit a report to the 
NRC within 30 days of a plant startup without the RWM Operable is 
proposed to be deleted from the Technical Specifications. This special 
report states the reason for the RWM inoperability, the action taken to 
restore it, and the schedule for returning the RWM to an operable 
status. This special report provides a mechanism to review the 
appropriateness of licensee activities after-the-fact, but provides no 
regulatory authority once the report is submitted (i.e., no requirement 
for NRC approval). The Quality Assurance requirements of 10 CFR 50, 
Appendix B, provide assurance that appropriate corrective actions will 
be taken. Given that the report was required to be provided to the 
Commission within 30 days following the startup, report completion and 
submittal was clearly not necessary to assure operation of the facility 
in a safe manner for the interval between startup of the unit and 
submittal of the report. Accordingly, based on the above evaluation,

JAFNPP Page 8 of 9 Revision F



DISCUSSION OF CHANGES 
ITS: 3.3.2.1 - CONTROL ROD BLOCK INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L8 (continued) 

the RWM Special Report is not required to be in the current Technical 
Specifications nor the ITS. This change is consistent with NUREG-1433.  

TECHNICAL CHANGES - RELOCATIONS 

RI CTS 2.1.A.1.d, Tables 3.2-3 and 4.2-3 and the Notes to these Tables 
include the Safety Limits, LCOs and SRs for Rod Block functions 
associated with the APRMs, IRMs, SRMs, and Scram Discharge Volume Level.  
These requirements are being relocated to the Technical Requirements 
Manual (TRM). Of these functions, only the RBM-Upscale function is 
being retained in Technical Specifications. The APRM, IRM, SRM, and 
Scram Discharge Volume (SDV) rod blocks are intended to prevent control 
rod withdrawal when plant conditions make such withdrawal imprudent.  
However, there are no safety analyses that depend upon these rod blocks 
to prevent, mitigate or establish initial conditions for design basis 
accidents or transients. The evaluation summarized in NEDO-31466 
determined that the loss of the APRM, IRM, SRM, and Scram Discharge 
Volume rod blocks would be a non-significant risk contributor to core 
damage frequency and offsite releases. The results of this evaluation 
have been determined to be applicable to JAFNPP. Therefore, this 
instrumentation does not satisfy 10 CFR 50.36(c)(2)(ii) for inclusion in 
the Technical Specifications as documented in the Application of 
Selection Criteria to the JAFNPP Technical Specifications. The TRM will 
be incorporated by reference into the UFSAR at ITS implementation.  
Changes to the TRM will be controlled by the provisions of 10 CFR 50.59.
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