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RPS Instrumentation
B 3.3.1.1

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 1imits, to preserve the e
integrity of the fuel cladding and the [Reactor goolant 81/)
QI%&.- 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
equipme . SSS are defined in thYy

Speci 1cat16n ,
with the LCOs, establish the shold for protective
action tonprevent ex:eeding sable 1imits, includi
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v (éié;;;};gg) The RPS, as in the FSAR, Figgre [7) (Ref. 1), includes

Fs, Telays, 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
ponitors reactor vessel water level, reactor vessel
pressure, neutron flux, main steam line isolation valve
turbine control valve (TCV) fast closur
turbine stop valve (TSV) position, drywell T
pressure, anc 2@ dischargeyvolume (SOV) water level, as
well as reactor mode switch in shutdown position and manual

scram signals. There are at least four redundant sensor ﬁi{[
input signals from each of these parameters (with the
ntion of the reactor mode switch in shutdown scram

signal). Most channels include

» sTgCTronic squipment te.g.0
/'\'—"—“j/_atfm that compares measured input signals with \
NIlrumesbabion pre-established setpoints. When the setpoint is exceeded
the channel Gutput relaysactuatesWh¥ch ther R
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@ 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

used to meet the requirement that they be contained in the Technical
Specifications.

such, the Trip Setpoint meets the definition of an LSSS (E==¥ and could be?
PA3

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 1imit 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 T1imit 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
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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. A
The Allowable Values specified in Table 3.3.1.1-1 serve@{égg;gi: 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
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The RPS is comprised/of/\two \independent trip systems
(A and B) with hannel® in each trip system

channels A%g%g? A2, and B2) as in Reference 1.
uts_of dogiv channels in a trip sysf:f-:;ngEEE{:ed
in a one-out-of-two logic so that either channel/can trip PAiL
the associated trip system. The tripping of both trip 15

systems will produce a reactor scram. This logic

arrangement is referred to as a one-out-of-two taken twigg‘}

logic. o Each trip system €afi’bs 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 [I0 seconds

after the full scram signal is received. This 10 second (ap roximé
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.

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

SOV vent and drain valves close to isolate the SOV. /%QE:\

B — AU

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY .

{3 reqriced €O
The actions of the RPS are ass in the safety analyses of
References 1, 2, and 3. The RPS(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 0 : 5/boundary_(RCPBY, and

(continued)

BWR/4 STS

B 3.3-2 "Rev 1, 04/07/95



INSERT BKGD-1

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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APPLICABLE the containment by minimizing the energy that must be
SAFETY ANALYSES, absorbed following a LOCA. Kk‘

LCO, and
APPLICABILITY  RPS instrumentation satisfies Criterion 3 of B NRCSPOTICY |
(continued) SIatement. Functions not specifically credited in the
- accident analysis are retained for the overall redundancy

19 cFr 50,34 (e)(2)(x) and diversity of the RPS as required by the NRC approved
GReI'Z}) 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

Je5 aprropniate @

Allowable Values are specified{for ®EED RPS Function( 3
specified in the Table. Nominal trip setpoints are
specified in the setpoint calculations. The noainal
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 nominai trip setpoint, but within its
Allowable Value, is acceptable. A channel is inoperable if
1ts actual trip setpoint is not within its required
Allowable Value.

) whene
approprinte

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
vesse] water level), and when the measured output value of
the process parameter exceeds the setpoint, the associated
device (e.g., trip unit) changes state. The analytic limits
are derived from the 1imiting values of the process
arameters obtained from the safety analysis.
analytic 1imitsy !
ca11bra§;on, process, and some of ‘the instrument,errors.

>

o 0thes
apropriate
docw mes€s
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The trip setpoints/are then determined accounting for the
remaining instr t errors (e.g.; drift). The trip
setpoints derived/in this manner /provide adeqyate protectio
because instrumefitation uncertajnties, procegys effects,

caliQration tolgrances, instrument drif;A_gg__gg!gzg_‘

QSS (continued)
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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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g 3.3.1.1
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APPLICABLE environment errors (fof channels that mdst fupltion in ha:s)
SAFETY ANALYSES, (environments as defiried by 10 CFR re‘accounte :

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 _individual Functions are required to be OPERABLE in the
or othen MODES) specified in the table, which may require an RPS trip
copdi€iors to mitigate the consequences of a design basis accident or

@) transient. To ensure a reliable scram function, a
i combination of Functions are required in each MODE to
provide primary and diverse initiation signals.

he XP MODE 5 with any
control rod withdrawn from a core cell containing one or

more fuel assemblies.(Lontrol rods withdrawn from a core
ceTT containing no fuel assemblies do not affect ;hir‘/‘,@

reactivity of the core and, therefore, are not required to
have the capability to scram. /Provided all other contro

rods remain inserted, theiRPS function is q@i® required. In -
this condition, the required SDM (LCO 3.1.1) and refuel B
position one-rod-out interlock (LCO 3.9.2) ensu b RES Tued

Y .
/) event requiring RPS will occur./ Ouring normalt operatior[in == wived
7 MODES 3 and 7,,a11 control rods are fully inserted and the
1tch Shutdown Position control rod withdrawal

block (LCO 3.3.2.1) does not allow any control rod to be
withdrawn. tons;—theRPS—function 1s no¥

/

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

Intermediate Range Monjtor (IRM)
l.a. Intermediate Range Monitor Neytron 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

{continued)
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APPLICABLE 1.a._Intermediate Range Monitor Neytron Flux—High

SAFETY ANALYSES, (continued)

LCO, and

APPLICABILITY rod withdrawal. The IRM provides diverse protection fur the
rod worth minimizer (RWM), which monitors and controis 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

—

h been performed (Ref. 3) to svaluate the consequences o
control rod withdrawal events during startup that are
""" mitigated only by the IRM. This analysis, which assumes
Cf”‘:’7 that one IRM channel in each trip system is bypassed,
Lifk“ demonstrates that the IRMs provide protection against local
control rod withdrawal errors and results in peak fuel
@ngrgy deposit below the 170 cal/gm fuel failure

en fl\afpt/ Jelow
threshold criterion.

The IRMs are also capable of 1imiting 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.

The analysis of Reference 3 has adequate conservatism to
permit 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

(continued)
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(Ref. 2). The IRM provides mitigation of the neutron flux Qﬁfﬁb
excursion. To demonstrate the capability of the IRM System oo’
to mitigate control rod withdrawal events, generic analyses D)
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APPLICABLE

SAFETYn:MLYSES (continued) a,ut»‘ zar( Blﬂck Moﬂ éaf‘ >

Lco,

APPLICABILIT Systea/ 469 the RWMiprovide protection against control rod
withdrawal error events and the IRMs are not required.

P /Opu\»:ff. _Cals Lo, ate s\/

/" This trip signal provides assurance that/a minimum number of
I s are OPERABLE. @‘1&3 an IRM switch is moved to
any position other than ~Uperate.® the detector voltage

——" drops below 2 preset level, or a module is not plugged
in, an inoperative trip signa1 1 be received by the RPS
o 21; unless the IRM is bypassed. Sincc only one IRM in each trip
SiTE ya system may be bypassed, only one IRM in each RPS trip system
T may be inoperable without resulting in an RPS trip signal.

ST sl
~

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 3 (%> -
Six channels of Interl‘d1a£;§Range Monitor—Inop*with three
channels in esach 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.

Intermediate Range Monitor Neutron Flux—High Function is

required. Ei%l!illi’///
-
\ !!!

N 2.3, Average Power Range Monitor Neytron Flux—Highs (5>
- (Gag paz

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 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

This Function is required to be OPERABLE when the (iég)

(continued)
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»

APPLICABLE A ge POt

SAFETY ANALYSES, (Refdesm) (continued

LCO, and

APPLICABILITY low power (i.e., MODE 2),[the Average Power Range Monitor
Neutron Flux—High_ R€tdgwm 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/Setdowr 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—HighTBETAEWE Function
will provide the primary trip signal for a corewide increase
in power. ' 70 !

No specific safety analyses take direct credit for the
Average Power Range Monitor Neutron Flux-—High_AS&tdgwn
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 POMER
< 25% RTP. — Y

The APRM System 1s/ divided into two groups of channels with
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—High(HeéXdown 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 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[ A

Function must be OPERABLE during MODE 2 when control rods
may be withdrawn since the potential for criticality exists.

(continued)
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is buyprsed wheo €he Neacton mide control rod withdrawal error events.., \53
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RPS Instrumentation

B 3.3.1.1
BASES

1x—ih/

APPLICABLE

SAFETY ANALYSES, @efdimmp (continued) /= ""\
LCO, and Fxe _—@
APPLICABILITY In MODE 1,(the Average Power Range Monitor Neutron

F1ux-High Function provides protection against reactivity
transients and the RWM and rod block monitor protect agnnst

The Average Power Range Monitor/(Flow Biased)S'iﬁhfea‘
Function nonitors

putron f1ux.lﬂ
-9 ) [1&

eve] is varied
.r aﬁwer

_ ) reduction in power e erienced 0 D! educe
( )FJ”‘*”’ Z'CJ/ fixed control rod pattern) but is clamped at an upper
1imit th t EEZQNW:\- than\the Power Range
@ Honitow/(Fixed)Neutron Flux—Hi
The Average Power Range Monitor(Flow Biased) Simulated i)

Posfer—High Function provides protection against

Y
. During these events, the TH
does not significantly lag the neutron/flux response and,
because of a r trip setpoint, will)initiate a scr
before the high neutron flux scram. For rapid neutron/ flux

The APRM System is divided into two groups of channels with

____,__/\ﬁii‘a APRM,inputs to each trip system. The system is
8! designed to allow one channel in each trip system to be
- m bypassed. Any one APRM channel in a trip system can cause
the associated trip system to trip. Four channels of

(continued)
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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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/@
APPLICABLE , n <;§E§g>
SAFETY ANALYSES, Thermal Power—High (continued) Roewtron Flor-High)®
LCO, and

APPLICABILITY Average Power Range Monitor/(Flow Biased) SimdTated Thermal
Poker—High with two channels in each trip system arranged
in a one-out-of-two logic are required to be OPERABLE to —_—
ensure that no singie (insfrupént)failure will preclude a \@2
scram from this Function on a valid signal. In addition, to —
e provide adequate coverage of the entire core, at Jeast
7 oveserilet, | 11 LPRM inputs are required for each APRM channel, with at
[ ke wt s least two LPRM inputs from each of the four axial levels at
e Ea \uhich the LPRMs are located. Each APRM channel receives two
SEBtIsdrive flow signals representative of total flow.
he flow signals are generated by (four flow
units, two © ch 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

M 2 with a trip system as described above) are routed to a Tow
Nk auction circuit associated with each APRM. Each APRM’s
; auction circuit selects the lower of the two flow unit
¥ 4 signals for use as the scram trip reference for that

oeotean FloasHigh) particular APRM. Each required Average Power Range Monitor

: . (gh' 8lased STRUTatEY THerma) Power—High channel @WI¥) -

requires an input froa one OPERABLE flow unit, since the
individual APRM channel will perform the intended function

with only one OPERABLE flow unit input. However, in order  ———=rri
to maintain single flﬂgrm the Function, at :
Jeast one required Average Power Range Monitor, Flow Biased)
STEyTited Thersal PoREr=High 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
inoperable, one of the two required Average Power Range
MonitoriFlow Biased) Sidulated Tharmal Poier—High channels
in the associated trip system must be considered
inoperable).

~———

PRZ>)

The climped Allowable Value is based on analyses that take
:redit for the/Average Power Range nitor Flow 8iaged

Simulated Thermal Power—Kigh Function for the mitigation of
adwater heating event) The THERMAL POWER time
seconds s based o heat transf

(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.¢).

Insert Page B 3.3-9
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The Average Power Range Monitor((Flow Biased) Simutated

dRermal Wower—High 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 S
MODES 2 and 5, other IRM and APRM Functions provide u
protection for fuel cladding integrity.

r —High (;4?3\

The APRM channels provide the primary indication of neutron (72, -¢s
\ flux within the core and respond almost instantaneously to )(.oim.e

nautron flux increases. The Average Power Range Monitor Sys€em
*Nentron Flux—High/ Function is capable of Generating a
rip signal to prevent fuel damage or excessiveiRCS)

jL ressure. For the overpressurization protection analysis of

Echrcnce @, the Average Power Range Monitor{(Fixed)jNeutron
Flux—High/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

@ s. The control rod drop accident (CRDA) analysis

(Ref, B) takes credit for the Average Power Range Monitor
(Fixed)Neutron Flux—High Function to terminate the CRDA.

o~ BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and

APPLICABILITY

corndin

/'The APRM System is(divided into two groups of channels with
three APRM channels)input€ifigoto 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(@ixed)Neutron Flux—High)with @
two channels in each trip system arranged in a one-out-of-
@ two logic_are required to be OPERABLE to ensure that no
A

. single d:zﬂﬁb failure will preclude a scram from this
A *—( 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.

{continued)
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RPS Instrumentation

B 3.3.1.1
BASES :
£
APPLICABLE ummm
SAFETY ANALYSES, (continued)
LCo, and

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

The Average Power Range Honitor(iE:!ENeutron Flux—High .
Function is required to be OPERABLE in MODE 1 where the pt
potential consequences of the analyzed transients could 1Ei:§;)
result in the SLs (e.g., MCPR and RCS pressure) being th
o exceeded. Although the Average Power Range Monitor Fixed) £

Neutron Flux—High/Function is assumed in the CRDA ama ysig[tZ%éEZ%E}
which is applicable in MODE 2, the Average Power Range

D) nitor Neutron Flux—High, Function conservatively
bounds the assumed trip and, together with the assumed IRM

trips, provides adeguate pro ion. Therefore, the Average
Power Range Monito eutron Flux—High)Function is not

required in MODE 2.
[4, - .W7,“”,.

This signal ensurcé/that there is asdequate Neutron

4

_— L-Monitoring System protection if the reactor mode switch is
11 placed in the run position prior to the APRMs coming on
(/Zj,b scale. With the reactor mode switch in run, an APRM

downscale signa) coincident with an associated Intermediate
Range Monitor Neutron Flux—High or Inop signal_generates a
trip signal. phis 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 licgnsing basis. !

The APRM System is divided into two groups of channels with
three inputs into each trip system. The system is designed
to allow/one channel in each trip system to be bypassed.
Four channels of Average Power Range Monjfor—Downscale with
two channels in each trip system arranged in a one-out-of- \
two 1¢gic are required to be OPERABLE ¥o ensure that no

single failure will preclude a scram from this Function on a
valid signal. The Intermediate Rang€ Monitor Neutron

High and Inop Functions arek} so part of the
OPERABILITY of the Average Power Ringe Monitor—Downscale
Function (1.e., if either of these IRM Functions cannot send
a signal to the Average Power Range Monitor—Downscale

Fynction, the associated Averagé Power Range
L‘initor-Dovnscale channel isjgbnsidered inoperablfl;,,/f’//

(continued)
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RPS Instrumentation

B 3.3.1.1
BASES
APPLICABLE = (continued) )
SAFETY ANALYSES, i
LCO, and
APPLICABILITY

between APRMs and IRMs.

This Function/ is required to be OPERABLE in MODE 1 since
this is when/the APRMs are the primary indicators of reac
ower. 4

7260 pvaraoe s tangs sonttor—tnc
‘o

This signal provides assurance that a\minimum number of Pel
APRMs are OPERABLE. Anytime an APRM switch is moved to

any position other than "Operate,” an APRM module is

unplugged gratiifg voIXaye 13 Tow) 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 Y
licensing basis. A

he Allowable Value is based upon ensuring thag{the APRMs
are in the ligear scale range when transfers are made
tor

O/: erate - Ca (i bm‘ff/»’

A\

)
Four channels of Average Power/Range Honitor-lnoé%lith two
channels in each trip system/(are required to be OPERABLE to
ensure that no single failure will preciude a scram from
this Function on a valid signal.

Th, Reador Tressre "
L Fenchim 155 cificdy | There is no Allowable Value for this Function.
! ) - f
credited ‘E;H“4iML' ) This Function is required to be OPERABLE in the MODES where
am&ﬁs:;,‘v‘drw + the APRM Functions are required.
lenera o &é Ye{re
and Fucline ’cv\f

o
overks uhen i ed brom 3. Reactor WEsseT St€an Dape)Pressyre—High ) @

er [evels Refs,q ard 10 YRC3D

[ow power | o ;(e\ms An increase in the pressure during reactor operation ¢— @
Y low powt o o h) compresses the steam voids and results in a positive

(2., below 1/‘ ) reactivity insertion. This causes the neutron flux and

Fre Torbne Step Ve THERMAL POWER transferred to the reactor coolant to

— Closuve “*‘V,w fsf\_increase, which could challenge the integrity of the fuel
Torbrne Control V4 P cTadding and the RCPB™ (No specyfic satgty analysis
Closuve g EHC 9/ CITFEEi credit for this Functiod. However, the Reactor

—Low Fonc h';‘{, l)t

{continued)
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RPS Instrumentation
B 3.3.1.1

— BASES D

_ 7
APPLICABLE 3. Repctor (Vefsel Stegh Dove) Pressure—High (continued)

SAFETY ANALYSES, ~ D37

LCO, and Vesse) Steam e Pressure—High Functjon initiates a scram

APPLICABILITY ansients /that result® in a pressure increase, /
counteractin crease rapi i

For the overpressurization protection analysis of

_ 1/ Reference ®, reactor scram (the analyses conservatively
DB assume scram on the Average Power Range MonitorFixed 7 73
Neutron Flux--High/signal, no e Reactor -

Pressure—High signal), along with the S/RVs, 1imits the
?eai.@PV)}pressure to less than the ASME Section III Code
imits.

pressure transmitters that sense reactor pressure

|
Reactor ressure—High owable Value is .
chosen to provide a sufficient margin to _the ASME & _
Section II] Code limits during €m,event: e 2eben )

High reactor pressure signals are initiated from four Q
P

Four channels of Reactor (Ve§sel Steam Dome) 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
scran from this Function on a valid signal. The Function is

required to be OPERABLE in MODES 1 and 2 when the RCS is
pressurized and the potential for pressure increase exists.

Low RPY 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 1n1tl;tcd at Level 3 to ;;xbs:.antial‘ly Eeduce tCe e]a

enerated in the fue D) ssion. e Reactor Vesse
~~> gatcr che'l-tFunction is)assumed in the IVE

analysis of the FecircuTation line break (Ref. M 0B
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.

al
Reactor Vessel Water Leve'I—Lsignﬂs are 4/@

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

{continued)
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RPS Instrumentation

B 3.3.1.1
~— BASES
APPLICABLE 4. Reactor Vessel Water Level—low/flevel 3)) (continued) & {#
SAFETY ANALYSES,
LCO, and water (reference leg) and the pressure due to the actual

APPLICABILITY water level (variabie leg) in the vessel.

Four channels of Reactor Vessel Water Leve1—Lo@ve1 3)) r@

Function, with two channels in each trip system a ranged 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 Leve]—Lowé(Level J/Allowable Value ’@

is selected to ensure that during nov@al 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 Jow pressure

] ECCS subsystems at Reactor Vessel Nater—Low Low Lowz~
(Level Diwill not be requireij

pe

FU. 1,
Tnsmrt Foaclon The Function is required in MODES 1 and 2 where considerable pd

energy exists in the RCS resulting in the limiting
transients and accidents. ECCS initiations at Reactor
ater Level-—Low Lw_&_(Leve‘l 2)and Low Low Lowg >
i {Level Diprovide sufficient protection for level transients
n all other MODES.

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

) tr ent. However, for the overpressurization protection
analysis of Reference?s, the Average Power Range Monitor @
Eixed/Neutron Flux—High) Function, along with the S/RVs,

limits the peak RPV pressure to less than the ASME Code
limits. That 1s, the direct scram on position switches for DB
MSIV closure events is not assumed in the overpressurization

analysis. Additionany,_isﬂlv_c%osure i&{assumed in_the>
eference (ow_steaf ling

ard) - transients anal{zec]! in ® erence. @ g
QTEESUrS; manual ¢ osurﬁo s.‘ T yitam Tine Tlow
@— in +he ma32} stearm line break ace det © w W

analysea inReference )5, ———= (continued)
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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).
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RPS Instrumentation

3.3.1.1
o BASES
APPLICABLE 5. Main Steam Isolation Valve—Closyre (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
galve;ECIosur:bzuzstio? is ar;:nged such thag either the

T ' ermmit nboard or outboard valve on three or more of the main steam

the Legigm permits 1ines must close in order for a scram to oceur. VB‘

CleSure ofany two

Lices witbovia £l The Main Steam Isolation Valve—Closure Allowable Value is
Sergm be:<7cﬂ'ﬁa124- 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 ""—;EF\
required to be OPERABLE to ensure that no sing1eﬂ
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
Drywel]l Pressure—High Function is@a's cram signa 0B7
0 Reactor/Vessel Water Lever—LoW, Level 3 for LOCA events
g credit is taken fpr a scra
any of the DBAs na]yzef[ia

t specifically crédited in

(continued)
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zi::::> 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 1limits of 10 CFR 50.46.

Insert Page B 3.3-15



RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE §. Drywel) Pressyre—High (continued)
SAFETY ANALYSES, @
Lco, and ifiiacc dent analysis, but it 1§ retained for the verall

APPLICABILITY redundahcy and diversity of the RPS as required by the NRC
appro licensing 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
#7/ 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

andtﬁ u?:r:tconsidcra?le energy exists in the RCS, resulting
n the limiting transients and . . )
(Tne somVs, enst &\ , &

{ ~

(‘h&
i

| amet Weshare (wkecpevtesT . . . me 2] —High (€rther SOTV

Wittt sepmnate olasid
|ies and CSaledion The SDY receives the water displaced by the motion of th
Cact SDIV CRD pistons during a reactor scram. Should fin

velved. fes to a point where there is insufficient volume to accept the
aecorods’®l pulf of displaced water, control rod insertion would be hindered.
Appreximate Therefore, a reactor scram is initiated while the remaining

& sti11 sufficient to accommodate the water Ipsf,ww‘
from a fu11 core scram. The two types of Scram Dischargei' T
Volume Water Level—High Functions are an input to the RPS {EEZ:>
logic. No credit is taken for a scram initiated from these _

to ensure the RPS remains OPERABLE
r@ ol
SOV water level iS measured/by tuo diverse methods. The
level in each of the two SOVs is measured by two float type
Tevel switches and two thermal probes for a total of eight
level signals. The outputs of these devices are arranged so
that there i:x-:alln Jevel switch.qn

\ Functions for any of the design basis accidents or
pr transients analyzed in the,FSAR. However, they are retained

sl nels o 7‘“0 a(/'//eh‘uﬁt

$ssore frevsmTher s:gmf

/)Ol\

Faceh 1 chaune/ Feteives < ,\a/.s from insitumea

.F:a:u b»f‘hp‘fhe east avd west SDijv_; and eack &PS frips stem
receves Cugn gls Prow dhe s diverse methods,

BWR/4 STS B 3.3-16 Rev 1, 04/07/95
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RPS Instrumentation

8 3.3.1.1
(*
O \
APPLICABLE m_imms:mﬂsﬁumnuﬁm_—m
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY The Allowable Value is chosen low enough to ensure that \/@

there is sufficient volume in ¥ SOV to accommodate the
water, from a full scram D, @& )
four channels of each type of Scram Discharge/VoTume Water
Level —High Function, with two channels of each type in each
trip system, are required to be OPERABLE to ensure that no
g pument) 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. >A@
37 th e
8. Turbine Stop Valve—Closure
(R10), feed poaten tootroiie~falrClosure of the TSVs results in the loss of @heat sink
' rr:ay/}num dpm../@lf ) 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

The Turbine Stop Valve—Closure Function is the

ok €he 1oS§of Mmaiw

= primary scram signal for the turbine tripievent
D7 Referance 7. For t event? the reactor scram reduces the
@ amount of energy required to be absorbed an
ensures that the MCPR SL is not exceeded. @-
Turbine Stop Valve—Closure signals are initiated from o / {
Oue dooble pole position switches located on each of the four TSVs. (I IS

position switchexars/ (associated with each stop
valve. One of the two sWitThesfprovides input to RPS trip (comtoets )
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
poreilel logic imave +o) SWitchl The logic for the Turbine Stop Valve—Closure
Gw RPS 4nip Function is such that three or more TSVs must be closed to
channel produce a scram. This Function must be enabled at THERMAL
@ POWER 230X RTP\ This is ciorsatly accomplished
automatically by/pressure transmitters)sensing turbine first

/ A8 meago ped "U furbire m

firse Stese p/-essw‘c._/,/
BWR/4 STS B 3.3-17 Rev 1, 04/07/95
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(continued)




RPS Instrumentation
B 3.3.1.1

BASES - -
soed

APPLICABLE 8. Turbine Stop Valve—Closure (continued) A acﬁ/g/ Jomsrd

SAFETY ANALYSES,
stage pressure; therefore, to cunsider this Function

Lc0, and
APPLICABILITY OPERABLE. the turbine bypass valves must remain shut

THERMAL POWER 2 RTP. TNERT FWCTION 8

s The Turbine Stop Valve—Closure Allowable Value T;se’lecte
detect imminent TSV closure, thereby

to
@ reducing the severity of the subsequent pressure transient.

Eight channels of Turbine Stop Valve—Closure Function, with

@ four channels in each trip system, are require
OPERABLE to ensure that no single pent) fail

preciude a scram from this Function (T €6 Jays shoulp
close. s function is required, consistent with analysis B
assumptions, whenever THERMAL POWER is 2 P, s @
Function s not required when THERMAL POMER is < 3¥% RTP

T<V ehool d
since the Reactor @'}E}:ﬂr&g % Pressure—High and the @
Average Power Range Monitor((Fixed)[Neutron Flux—High2 }

furf
Functions are adequate to maintain the necessary safety

margins.
— /E‘ch @

tyeu fone

-

T3,

(R &322 Pressure—Low

Q S —(VA3
; D Fast closure of the TCVs results in the loss of/)heat sink
produces reactor pressure, neutron flux, and heat flux

ransients that must be limited. Therefore, a reactor scram Y
is initiated on TCV fast closure in anticipation of the ———<
transients that would result from the closure of the & RC
valves. The Turbine Control Valve Fast Closure, ) 011

Pressure—Low Function is the primary scram signal for the (32 D5
generator load rejection event analyzed in Reference @ For @
this event, the reactor scram reduces the amount of energy
required to be absorbed and along with the actions of ihe

EOCZRPY System,/ ensures that the MCPR SL 1%

Turbine Control Valve Fas Closure, {{Zip 0i1 Pressure—Low
signals are initiated by Eli¢ electrohydraulic control (EHC)\@

uid pressure each control valve. One pressure
> CESASHIYLED is associated with each control valve, and the

signal from each £¥ansmittep is assigned to a separate RPS
This Function must be enabled at THERMAL

-, dmgis channel.
POMER RTR. This is wushed
&p @

¥4 M!&Sw\ea( 63 {v(‘ﬁ/u¢ ‘Pﬁ
, finst Téage pressuce @ (continued)
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li INSERT FUNCTION 8

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

P
BASES : Enc

T
APPLICABLE v 3 r r il (e,“,'{- dorn rvsuw-(.f
SAFETY ANALYSES, Pressyre—Low (continued) +(>h,J m;l
LCO, iﬂd JIW u)}
APPLICABILITY,

PA2

"~ (c{’vp(
e

stage pressure; therefore, to consider this Function
OPERABLE, the turbine bypass valves must remain shut

The Turbine Control Valve Fast Closure,

sChram pife & valve
53‘¢»’0"0‘ pou e |
c:rcuws.YAe ma Pde
serram

JIEHC
Four channels of Turbine Control Valve Fast CIosure,gtziﬁ
011 Pressure—Low Function with two channels in each trip

system arranged in a one-out-of-two logic are required
OPERABLE to ensure that no sing1e(j::2§§§§:§3 ailure will
preclude a scram from this Function on a valid signal. This

since the Reactor YeXXal STaam Logw Pressure—High and the
Average Power Range Monitor®ixed))Neutron Flux—High
Funcgions are adequate to maintain the necessary safety
margins.

Al

via the manual scram
IBgin channels SWhiZh 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.

signals,

0

The reactor mode switch is a Single switch w o
srovides input into one of the RPS

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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g1
Function is required, consistent with the analysis T {%:::>
assumptions, whenever THERMAL POWER is » Qﬁg_R¥Fi;;¥£i;:Z:::>/
Function is not required when THERMAL POMER is < RTP, \

automatically by pressure transmitters sensing turbine first ’
at

RMAL POWER 2X30% RTP "
OWER 2 RTP (EHT }{§51>
o)

Pressure—Low Allowable Value is selected high enough to
detect imminent TCV fast c‘losure}. W

B

L3

The Reactor Mode Switch—Shutdown/ Position Function provides

&)



INSERT FUNCTION 9

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 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
rﬁactor mode switch are input into each of the two RPS manual scram trip
channels.

Insert Page B 3.3-19



RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE V - (continued)
SAFETY ANALYSES, %ﬂ :m_sgmn_ . -Eosition
LCO, and ‘channels of (Reactor Mode Switch—Shutdown Position \/

3179

APPLICABILITY Function, with @« channel® in each trip system, are
avzilable 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
assemblies, since these are the MODES and other specified
conditions when control rods are withdrawn.

+vip @

The Manual Scram push{ button channels provide signals, via G/
the manual scram IEgitichannels, othocw ¥
are redundant to the automatic hotec!
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. (%
i Mma oual SCiann @

There is one[Wanual Scram push/button channel for each of

) /,_%gg;fiﬁb RPS)icgic (Channels. In order to cause a scram it (s

40 s necessary that channel in trip system
be actuated. |

bo ¢th Maw e Icnq,\D

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

position of the push buttonms. @ e e | scram

DB

! Jn/‘tc€(b +o tle
Scrany gy le & Saleuo_(o(
yaive Power clreu!ts,
These preerved sCPam
{,y‘r cl‘q,puzf S

w2 channels of Manual Scram'with channel® in eachftrip
tem FYTINGEY DI X DriE=x & are available and
9 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 fue) assemblies, since these are the MODES and other
specified conditions when control rods are withdrawn.

BRI A e ~
ACTIONS Reviewer’s Note: Certain LCO Cogé;etion Times are basefl on |
approved topical reports. In order for a Ticensee to use

s, the licensee must justiify the Completion Ti
by the staff Safety Evaluation Report (SER)

report.

(continued)
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RPS Instrumentation

B 3.3.1.1
BASES
ACTIONS A Note has been provided to modify the ACTIONS related to
(continued) RPS instrumentation channels. Section 1.3, Completion
Times, specifies that once 2 Condition has been entered, DAL

subseguent divisions, subsystems, components, or variables

expressed in the Condition, discovered to be inoperable or
not within limits, will not resuit in separate entry into 3
the Condition. Section 1.3 also specifies that{Required

Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
inoperable RPS instrumentation channels provide appropriate
compensatory measures for separate inoperable channels. As
such, a Note has been provided that allows separate
C:ndit:on entry for each inoperable RPS instrumentation
channel.

Al and A2

éffj) Because of the diversity of sensors available to provide
) trip signals and the redundancy of the RPS design, an
A @ allowable out of service time of 12 hours has been shown to

Z::::;y/ be acceptable (Ref.”9) to permit restoration of any
Wiz

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.l, 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 D must be entered
and its Required Action taken.

B.1 and 8.2

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

(continued)
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RPS Instrumentation
B 3.3.1.1

ACTIONS

08

B.1l and B.2 (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 1imit the time the RPS scram
Yogic, 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 /78 \4653)
Function). The reduced reliability of this logic
arrangement was not evaluated in Reference or the 12 hour

Completion Time. Within the 6 hour aliowance, 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®, 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). DB
-1f this action would result in a scram pr RPJ, it is
permissible to place the other trip system 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

{continued)
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B 3.3.1.1
S~ . BASES
ACTIONS B.l and B.2 (continued) pi
system in trip would result in a scram Ejf:%giﬂ;j
Condition D must be entered and its Required Action taken.

F"" Fowe {isusic (Cec\c&or‘
Meele Swi€elne Shutdogan
F‘Ui(iod)an‘ (%] (Ma,c)qg’
Ceneam ) Chis oot
Fe7uu~¢ bofn trie
SYS{C/MS €. /mdc ode
chapwel €ach -
OPE?—/—\GLE or Lo

as$ociafed €0 p
system 1o toip).

9

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 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)., __,,iékL;

OPERABLE or in trip (or the associated trip system in tr

For Function 8 (Turbine Stop Valve—~Closure), this would
require both trip systems to have three channels, each in)
ip

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
r;sk u?ile allowing time for restoration or tripping of
channels. )

Rl

Required Action D.] 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 complieted. Each
time an inoperable channel has not met any Required Action

(continued)
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B 3.3.1.1

ACTIONS

D.1 (continued)

of Condition A, B, or C and the associated Completion Time
has expired, Condition D will be entered for that channel

Enddgrgvides for transfer to the appropriate subsequent
ondition.

El. F.l.and 6.1

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 Time of Required Action E.1 is consistent
with the Completion Time provided in LCO 3.2.2, "MINIMUM
CRITICAL POWER RATIO (MCPR)."

Hl

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
REQUIREMENT;

Reviewer's Note: Certain Frequencies are based on approved
topical reports. In prder for a licensee to use these
Frequencies, the licgnsee must justify the Frequeplies as
required by the staff SER for the topical repor

/

Jf

§/
Eigé;::> (continued)

BWR/4 STS

B 3.3-24 Rev 1, 04/07/9%



RPS Instrumentation

B 3.3.1.1
e : BASES
SURVEILLANCE As noted at the beginning of the SRs, the SRs for each RPS
REQUIREMENTS instrumentation Function are located in the SRs column of
(continued) Table 3.3.1.1-1. @ (D)

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 taken. This Note is based o
the reliability analysis (Ref. assumption of the average
time required to perform channel Surveillancel” That
analysis demonstrated that the 6 hour testing allowance does ¢~
not significantly reduce the probability that the RPS will 1
trip when necessary.

b

o

R _3.3.1.11

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.

reement 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 fregquent, checks of

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

INSERT SR 3.3.1.1.1
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SURVEILLANCE
REQUIREMENTS
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SR _3.3.1.1.1 (continued)

channels during normal operational use of the displays
associated with the channels required by the LCO.

SR_3.3.0.1.2"

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
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 > 25% RTP
because it 1s 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 ST
THERMAL POWER above 25% if the 7 day Frequency is not met oP
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.
¢ of The

aljustacrt 2 Srn hthe calibmt

¢ Average Power Range Mgriitor Fiow Biased Ximulated Hlow sigma]
Thermal r—High Functjon uses the r ation loo
drive flows to var i point./ +This SB ensures th
the total loop drive flow signals from the flow units used
to vary the setpoint is appropriately compared to a
ExTibrated flow signalsand, therefore, the APRM Function

(%
Esr r“,r o 2.b -ch ?f‘z‘ﬂgtg
FowcronRt TE A',;éﬂ chaunel f

7~ (continued)
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— BASES

/053

SURVEILLANCE  (@R_3.3.14.3 (cdntinued)) py

REQUIREMENTS

ma?;t?ly reflects the required setpoint as a function of
flow. d;‘ oW S a Fom ﬁwﬁ" it MY
"t

signal is not within the Hnit one required APRM that
receives an input from the 1nopenb1e flow unit must be

declared inoperable. @,w. priete Soo)

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

N
2 )
WCR& setpoint adjustment shall be consistent with the

assumptions of the currsnt plant specific setpoint

methodology. £® @
is

As noted, SR 3.3.1.1 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, 1ifted leads, or movable
links. This allows entry into MODE 2 1f the 7 day Freguency
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
consideration of providing a reasonable time in which to
compliete the SR..

TSTF- 208

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

W

>

T [ TESY 75 performed O each vequire \
Achannel to gnsure that the enting channel will perform the 8
intended yction. A Frequency of 7 days provides an
cceptable’level of system averdge availability over th l }S’
\q
(continued) N
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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.

A8l 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, Bl, 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. JA 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 (I8, 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 extend many automatic scram Function
Surveillance Frequencies).

Insert Page B 3.3-27 Revision F
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B 3.3.1.1

BASES ‘
M‘V
SURVEILLANCE (continued)

REQUIREMENTS R
Frequency, 1S based on the reliabiTity anatysts

iEEEEE:>LJ§ [Reference 10. (The Manpal Scram Functiofifs CHANN
TEST Frequericy was credited the an:gysis t
: _Automa cram Functions? Frequencigs.

Y CITPRRY i o T
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.

5% FEeosD
As noted, SR 3.3.1.1.7 is only required to be met during
entry into MODE 2 from MODE 1. That is, after the overiap
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).
I1f 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.

(continued)
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BASES N

5 [
SURVEILLANCE Mmﬁuwﬁcontinued)
REQUIREMENTS

A Frequency of 7 days is reasonable based on engineering
Judgment and the reliability of the IRMs and APRMs.

ceos
04 FIERRRY e
Q;L _ ‘ 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. /
~, LB c&
LB/D /.@ . ..@ @ jNSEKT Sk 33\
C ] 2! ' ! (14 A
et

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entiy® channel will perform the
ntended tunction.b Any setpoint adjustment shall be

consistent with the assumptions/of the current plant #
specific setpoint methodology:)(The 92 day Frequency of
@"S%m is based on the reliability amalysis of
@ Reference 872 b57) % RN @

The month Frequency:is based on the need to perform this
E 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 cn%ents usually

pass the Surveillance when performed at the month
Freguency. -
< 4 Loe ? | ﬁ
R A 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 sti1l within the requirements of the plant safety
analysis. Under these conditions, the setpoint must be

{continued)
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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
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 3.3.1.1.8

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.

Insert Page B 3.3-29 Revision F
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- BASES
y%" '
SR_3.3.1.1.10 T s@3.31.11
Move REQUIREMENTS
pas 3320 readjusted to be equal to or more conservative than
ﬁd\mlk&Xe{ ﬁ%lfi%) accounted for in the appropriate setpoint methodology. €Zi£EE£:>
18y
The Frequency of(ﬁé?%%gi:as based on the reliabilit
( y ‘)ACLvﬂacy oLl lower L&”{“‘ p,\r“%ﬁ‘-&/;\
Tawnsm oY

2he colt-sfade elec fronic Araa
Trip 575 #n comporents ~

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 __B;,,——fjfff
—WethodoTogy .} SRESTUT ad Sk 330,13 have brer Mot

Note 1 states that neutron detectors are excluded from ¢

CHANNEL CALIBRATION because they are passive devices, with m
ainimal 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 3.3.1.1.8). second Note css”
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 1inks. 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
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# I8 month calibration interval in the determination of

the magnitude 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.
ZDB"\) INSERT SR 3.3.1.1.9

The Frequency of SR 3.3.1.1.9 1s-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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SURVEILLANCE SR_3.3.1.114
REQUIREMENTS j

(continued) The Average Power/Range Monitor Flow Biased siiulated ‘\
Thermal Power—High Function uses an electrofic filter |

——

circuit to generate a signal proportional to the core

P
Iy
(;/;J , filter circuit\is representative of the fuel heat transfer
¢/~/// " dynamics that
' flux and the ¢bre THERMAL POWER. The Surveillance filter

THERMAL POWER from the APRM neutron flux signal. This
g/.f \\
time constant must be verified to be <)7 seconds to ensure ‘
|
i

oduce the relationshi tween the neutron

that the chinnel is accurately reflecting the desired
parameter

The Freguency of 18 months is based on engineering judgment |
considering the reliability of th components. ———me

2 sl O

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.

Cf§§:>’/’_;;:}ii month Frequency is based on the need to perform this
. YA

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
fraquency. : 24 __,Afziy

This SR ensures that scrams initiated from the Turbine §to
Vaive—Closure and Turbine Control Valve Fast Closure,
011 Pressure—Low Functions will not be inadvertently

k::>’ bypassed when THERMAL POWER is 3%30% 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 froam turbine first stage pressure), the main turbine

(continued)
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REQUIREMENTS

@ i duf\ e A /» Service
SURVEILLMCE (continued) Co-l Bf\u«‘ cu
d;at THERHAL POHER 2

bypass valves must remain close

to ensure that the caHbration valid

If any bypass channel’s setpoin is Monconservative (i.e.,

the Functions are bypassed at RTP, either due to open

‘main turbine bypass valve(s) or other reasons), then the
(_—. affected Turbine Stop Valve—Closure and Turbine Control

EHS/” Valve Fast Closure,J&ip 011 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 considered QPERABLE.

The Frequency of é months is based on engineering judgment \—@

and reliabi'lity of the components.

W

This SR ensures that the
are 'Icss than or equal

P

CLg3

0 _the nx'in- vﬂues assuned in the

Ao
@m neutron detectors gre wXCHIUES from RPS RESPONSE
TIME testing because the principles of detector operation
~ virtually ensure an instantaneous response time.

RPS RESPONSE TIME tests arefc%ductod on ae
STAGGERED TEST BASIS. Note/@

Frequency to be determined based on @ channels

individual channel response times
o |

i LB‘*)
requires) STAGGERED TEST pasts TS

AAT .30~ b

(sysru,—trﬂmf'tm S channels speciti
LLLL/{M' the MSIV Closure Fun This Frequency is
based on the logic interrelationships of the various
channels required to produce an RPS scram signal. The

8 month Frequency is consistent with the typical industry
refue‘ling 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. -2
(ced—
(continued)
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@ INSERT SR 3.3.1.1.16-1

RPS RESPONSE TIME may be verified by acutal response
series of sequential, overlapping, or total channel
the sensors for Functions 3 and 4 are allowed to be Excluded from specific RPS
RESPONSE TIME measurement if the conditions of Refer are satisfied. If
these conditions are satisfied, sensor response time|may be allocated based on
either assumed design sensor response time or the mghufacturer's stated design
reponse time. When the requiremgnts of Reference are not satisfied, sensor
response time must be measured.fFurtRerniore, measu 8 J men

oops responsg times Tor Functions 3 agd 4 is not required if\the conditions
Qf ReferenceSEQ are satisfied. M

ime fmeasurements in any

(LAY ; 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.

Insert Page B 3.3-32 Revision F
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RPS Instrumentation
B 3.3.1.1

BASES (continued)

REFERENCES FSAR,
2 g%l’SAR Section

NEDO-23842, ¥Continuous Control Rod Withdrawal in t@’@
A\ Startup Rlnge,’ April 18, 1978.

/
rsm Section AW—\ bB7

S¢c«‘ .,J_E/\

Yy 40 cm 52,36

, Section £6.3/3}. T T

W"”X Q / FSAR, Chapter [}5].) é/ TREF-2
Yeny

— - pAz

NEDG-30851-P-A~, *Technical Specification I-provement

@ Analyses for BHR Reactor Protection Systea, ™
March 1988.

Z)
@ﬂfﬁ@)ﬁm Table £7.2- iﬁ . LM

\\@Sﬂﬂ) Sechon /%;h

/5:_—_711-—0?31640-9‘, "\ BWE Opswens ' Grosrt L ows Term

Sép\gihly :.:/Ufiau.{ L[((y.s./vj M"ﬂ‘"‘("‘{"ﬁ"’" TJ v~ 1Qc“.

(8. P. Check (NRC) letter to &. Lainas (NRC), “BAR Scram
Disch rge Systeam Safnty Evaluation,® December 1, 1980. @

: J ¢ Ter
G, IVE3> ~ 21965 -A, ZwWR Oweeay Gossa  Lows [N

olos
Sé“g, (,17 s::h;"::,.;.& LfCtaJS/”S /V\e{l"o{ as/)

S‘u‘)(;k¢ma,/+ l) Ma,-é(a l‘l‘iZ-
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10.

12.

13.
14.
15.

19.

20.

21.

UFSAR, Section 14.5.2.1.
UFSAR, Section 14.5.2.2.

INSERT REF-2

INSERT REF-1

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

Drawing 919D690BD) .

UFSAR, Section 14.5.5.1.
UFSAR, Section 14.5.2.3.
UFSAR, Section 14.6.1.5.

INSERT REF-3
G2 D

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

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

NRC Bulletin 90-01, Supplement 1, Loss of Fil11-0i1 in Transmitters
Manufactured by Rosemount, December 1992.
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RPS Instrumentation
B8 3.3.1.1

Nw

~-b

-1 (page 1 of 1)* .
on Sensor Diversity

Scram Sensors for Initiating Events /

RPY Variables Anticipatory FnéI

Initiation Events //// (a) | (b)Y | (e) ] (d) | (e} | () V/(g)

Pressure Regulator Failure
(primary pressure decrease)
(MSIV closure trip)

/

MSIV Closure X x v | x f
Turbine Trip (w/bypass) x X f’// X {
Generator Trip (w/bypass) X h\\\\ X (
b x X x;/ X }

1

Feedwater Controller Failure
(Tow reactor water level)

Loss 4f Condenser Vacuum

Loss of AC Power (loss of
ansformer)

Loss of AC Power (loss of
rid connections

alve—Closure

i)

b)

c)

d) Turbine Cont
e) Turbine Sto
f)
9)

BWR/4 STS

Reactor Vessel St i‘/DOII Pressure—High
Reactor Vessel Water Level —High, Level 8
Reactor Vessel Mater Level—Low, Level 3
Valve Fast Closure

solation Valve—Closure
r Range Monitor Neutron Flux—High

/

X X
b 4 X X b 4 X X
e ———— J

[

+ e e e P
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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 R1.

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 LALL.

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 1in accordance with License Amendment No. 235.

JAFNPP Page 1 of 4 Revision F
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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

PA2

PA3
PA4

PA5
PA6

PA7

The Specification has been modified to reflect plant specific
nomenclature.

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

Grammatical or typographical error corrected.

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.
The Reviewer's Note has been deleted.

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

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
DB2

DB3

DB4

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

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

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.

A1l 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.

JAFNPP Page 2 of 4 Revision F



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

DB6
DB7

DB8

DBY

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

The Bases has been revised to reflect the appropriate references.

The Bases has been revised to refiect the safety analysis. At Tow
powers (e.g., < 29% RTP) the scram from the TSV and TCV 1is 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.

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

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)

TAl

TA2

JAFNPP

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.

The changes presented in Technical Specification Task Force (TSTF)

Technical Specification Change Traveler Number 205, Revision 3 have been
incorporated into the revised Improved Technical Specifications.

Page 3 of 4 Revision F
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1

ITS BASES: 3.3.1.1 - REACTOR PROTECTION SYSTEM (RPS) INSTRUMENTATION

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA)

TA3

TA4

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.

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

X2

NUREG-1433, Revision 1, Bases reference to "the NRC Policy Statement”
has been replaced with 10 CFR 50.36(c)(2)(i1), in accordance

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

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.

JAFNPP Page 4 of 4 Revision F
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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

tC0 3.3.1.1 The RPS instrumentation for each Function in Table 3.3.1.1-1

shall be OPERABLE.

APPLICABILITY:  According to Table 3.3.1.1-1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
One or more required A.l Place channel in 12 hours
channels inoperable. trip.
OR
A.2 Place associated trip | 12 hours
system in trip.
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)
JAFNPP 3.3-1 Amendment



ACTIONS (continued)

RPS Instrumentation
3.3.1.1

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 ail
and referenced in insertable control
Table 3.3.1.1-1. rods in core cells
containing one or
more fuel assemblies.
JAFNPP 3.3-2 Amendment



SURVEILLANCE REQUIREMENTS

--------------------- NOTES- - - == -===--ne-o

RPS Instrumentation
3.3.1.1

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

Not required to be performed until 12
hours after THERMAL POWER > 25% RTP.

Verify the absolute difference between
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.

7 days

SR 3.3.1.1.3

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
automatic scram contactor.

7 days

— JAFNPP

3.3-3

(continued)

Amendment



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 ~c-ceremcmmennns O S
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)
JAFNPP 3.3-4 Amendment



RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.3.1.1.11  -evc-veeeccacan-n- NOTES--vv-ccencmemmnnn-
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. 184 days

SR 3.3.1.1.12 Perform CHANNEL FUNCTIONAL TEST. 24 months

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

2. For Function 1.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
0i1 Pressure—Low Functions are not
bypassed when THERMAL POWER is > 29% RTP.

(continued)

JAFNPP 3.3-5 Amendment (Rev.F)



RPS Instrumentation

3.3.1.1
SURVEILLANCE REQUIREMENTS _(continued)

SURVEILLANCE FREQUENCY
SR 3.3.1.1.16  -evomeecnrnnnnnnn NOTES: -~ -+ =-mermrmnno

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.

24 months on a
STAGGERED TEST
BASIS

JAFNPP

3.3-6

Amendment (Rev.F)
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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

< 120/125
divisions of
full scale

a. Neutron Flux - High 2 3 G SR

Hw

5(a) 3 H SR < 120/125
divisions of

full scale

=~ w

b. Inop 2 3 G SR NA

B b e e b s e e e e
P

R e e PR e e
H W HEEE AWk k= OO W

5(2) 3 H SR

[%}

x
W Www WWW WWWwWww WWwwwwww
2 W WL WWWWWw WWwWwWwWwww

=

= b
EN

2. Average Power Range

Monitors

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

Fy

As specified
in the COLR
and < 117% RTP

b. Neutron Flux-High 1 2 F SR
(Flow Biased) SR

WWWWWWWWW WWwWwWWwww
WWWWWWwWwWww WwWwwwww
ONENE =H=EOO W

P s bt b et e e b et ek et e e et
T Y e e e T e e T )

(continued)

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

JAFNPP 3.3-7 Amendment (Rev.F)



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)
¢. Neutron Flux — High 1 2 F SR 3.3.1.1.1 < 120% RTP
(Fixed) SR 3.3.1.1.2
SR 3.3.1.1.4
SR 3.3.1.1.7
SR 3.3.1.1.8
SR 3.3.1.1.11
SR 3.3.1.1.14
SR 3.3.1.1.15
d. Inop 1.2 2 G SR 3.3.1.1.4 NA
SR 3.3.1.1.7
SR 3.3.1.1.8
SR 3.3.1.1.14
3. Reactor 1.2 2 G SR 3.3.1.1.1 < 1079 psig |L}
Pressure - High SR 3.3.1.1.4
SR 3.3.1.1.8
SR 3.3.1.1.10
SR 3.3.1.1.13
SR 3.3.1.1.14
SR 3.3.1.1.16
4. Reactor Water 1.2 2 G SR 3.3.1.1.1 > 177 inches
Level - Low (Level 3) SR 3.3.1.1.4
SR 3.3.1.1.8
SR 3.3.1.1.10
SR 3.3.1.1.13
SR 3.3.1.1.14
SR 3.3.1.1.16
5. Main Steam Isolation 1 8 F SR 3.3.1.1.4 < 15% closed (
Valve - Closure SR 3.3.1.1.8 ~N
SR 3.3.1.1.12 .
SR 3.3.1.1.1
SR 3.3.1.1.16 AmD
6. Drywell Pressure - High 1.2 2 G SR 3.3.1.1.1 s 2.7 psig 265
SR 3.3.1.1.4
SR 3.3.1.1.8
SR 3.3.1.1.10
SR 3.3.1.1.13
SR 3.3.1.1.14
SR 3.3.1.1.16
(continued)

R JAFNPP 3.3-8 Amendment (Rev.F)



RPS Instrumentation

3.3.1.1
Table 3.3.1.1-1 (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 1,2 2 G SR 3.3.1.1.1 s 34.5 gallons
Pressure SR 3.3.1.1.4
Transmitter/Trip SR 3.3.1.1.9
Unit SR 3.3.1.1.14
5(a) 2 H SR 3.3.1.1.1 < 34.5 gallons
SR 3.3.1.1.4
SR 3.3.1.1.9
SR 3.3.1.1.14
b. Level Switch 1,2 2 G SR 3.3.1.1.4 < 34.5 gallons
SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14
5(a) 2 H SR 3.3.1.1.4 < 34.5 gallons
SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14 _
8. Turbine Stop > 29% RTP a E SR 3.3.1.1.1 < 15¢ closed I LF
Valve - Closure SR 3.3.1.1.4
SR 3.3.1.1.8
SR 3.3.1.1.10
SR 3.3.1.1.13
SR 3.3.1.1.14
- SR 3.3.1.1.15
SR 3.3.1.1.16
9. Turbine Control Valve > 29% RTP 2 E SR 3.3.1.1.1 > 500 psig and
Fast Closure, EHC 0il SR 3.3.1.1.4 < 850 psig
Pressure — Low SR 3.3.1.1.8
SR 3.3.1.1.10
SR 3.3.1.1.13
SR 3.3.1.1.14
SR 3.3.1.1.15
SR 3.3.1.1.16
10. Reactor Mode Switch - 1.2 B | G SR 3.3.1.1.12 NA
Shutdown Position SR 3.3.1.1.14
5(2) 1 H SR 3.3.1.1.12  NA
SR 3.3.1.1.14
11. Manual Scram 1.2 1 G SR 3.3.1.1.8 NA
SR 3.3.1.1.14
5(a) 1 H SR 3.3.1.1.8 NA
SR 3.3.1.1.14

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

R JAFNPP 3.3-9 Amendment (Rev.F)



RPS Instrumentation
B 3.3.1.1

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 1imits, 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 Timiting safety system settings
(LSSS) 1in 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
Timit 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 Toop 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
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RPS Instrumentation
B 3.3.1.1

BACKGROUND
(continued)

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 1imit 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
1imit 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
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BACKGROUND
(continued)

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 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
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
1ine isolation valve position, turbine control valve (TCV)
fast closure (EHC 0i1 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
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RPS Instrumentation
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BACKGROUND
(continued)

setpoint is exceeded, the channel outputs an RPS trip signal
to the trip Togic.

The RPS 1is comprised of two independent trip systems

(A and B) with three trip channels in each trip system (trip
channels Al, A2, and A3, Bl, B2, and B3) as described in
Reference 1. Trip channels Al, A2, Bl 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
controiled 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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BACKGROUND
(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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APPLICABLE
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
SAFETY ANALYSES,
LCO, and
APPLICABILITY
(continued)

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-—High

The IRMs monitor neutron flux levels from the upper range of
the source range monitor (SRM) to the Tower 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 Tow 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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RPS Instrumentation

B 3.3.1.1
BASES
APPLICABLE The analysis of Reference 3 has adequate conservatism to
SAFETY ANALYSES, permit the IRM Allowable Value of 120 divisions of a
LCO, and 125 division scale.
APPLICABILITY
(continued) 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 1in, 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 — Inop, 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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B 3.3.1.1

2.a. Average Power Range Monitor Neutron Flux-High

BASES
APPLICABLE Average Power Range Monitor
SAFETY ANALYSES,
LCO, and
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 Tocal 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
Tow 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 Tow 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
sign;fgcant 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
SAFETY ANALYSES,
LCO, and
APPLICABILITY

2.a. Average Power Range Monitor Neutron Flux—High
(Startup) (continued)

Tevels 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
(FTow 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 1imit 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 s
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 1imit (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
(FTow Biased) (continued)

of oscillation is more 1ikely 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

¥?1ue which varies as a function of the recirculation drive
ow.

The APRM System 1is 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 cn 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 Tevels at which the
LPRMs are located. Each APRM channel receives two
independent, redundant fiow 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 Tow auction circuit
associated with each APRM. Each APRM's auction circuit
selects the Tower 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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SAFETY ANALYSES,
LCO, and
APPLICABILITY

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

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 Aliowable Value is credited in the safety
analyses (thermal- hydraulic instability) and is
specifically confirmed for each operating cycle. For this
reason the Allowable Value 1is 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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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 1is 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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2.d. Average Power Range Monitor—Inop (continued)

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 0il 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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4. Reactor Vessel Water Level —Low (Level 3) (continued)

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
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,
1imits the peak RPV pressure to Tess 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 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 1line 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 ctladding temperature remains below the
1imits 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 whiie 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
1ines must close in order for a scram to occur. The design

(continued)
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5. Main Steam Isolation Valve-Closure (continued)

permits closure of any two lines without a full scram being
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 tor 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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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 1is chosen Tow 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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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 1imited. 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 Tocated 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 > 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 > 29% RTP. 1In 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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8. Turbine Stop Valve-Closure (continued)

a scram from this Function even if one TSV should fail

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 01l
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 1limited. 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 0il
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 ‘s not
exceeded.

Turbine Control Valve Fast Closure, EHC 0it 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 > 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 > 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 011
Pressure—Low Allowable Value is selected high enough to

(continued)
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9. Turbine Control Valve Fast Closure, EHC 0il
Pressure—Low (continued)

detect imminent TCV fast closure and Tow enough to avoid
inadvertent scrams.

Four channels of Turbine Control Valve Fast Closure, EHC
0i1 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 > 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 1is 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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10. Reactor Mode Switch— Shutdown Position (continued)

assemblies, since these are the MODES and other specified
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
vaive 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 pased 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 1imits, 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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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.

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 oT service time, the channel or the
assonciated 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.q.,
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 Timit 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

(continued)
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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 pased 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 system 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
availabie 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 1is 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

(continued)
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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 1in 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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E.1, F.1, 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 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
REQUIREMENTS

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.-

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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Surveillances. That analysis demonstrated that the 6 hour
testing allowance does not significantly reduce the
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 1is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between 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 1is 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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SR 3.3.1.1.2 (continued)

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 > 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 > 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 1is 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, 1ifted 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
REQUIREMENTS

SR 3.3.1.1.3 (continued)

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, Bl, 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 trig 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 1in 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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REQUIREMENTS
(continued)

SR 3.3.1.1.5 and SR 3.3.1.1.6

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 1is 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 1is only required to be met during
entry into MODE 2 from MODE 1. That is, after the overiap
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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SR 3.3.1.1.7 (continued)

System. This establishes the relative local flux profile
for appropriate representative input to the APRM System.
The 1000 MWD/T Fregquency 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 1is 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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SR 3.3.1.1.8 and SR 3.3.1.1.12 (continued)

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, 1ifted 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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SR 3.3.1.1.9, SR 3.3.1.1.11, and SR 3.3.1.1.13
(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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SR 3.3.1.1.10 (continued)

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
0i1 Pressure—Low Functions will not be inadvertently
bypassed when THERMAL POWER is > 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 > 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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SR 3.3.1.1.15 (continued)

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

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 = 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 = 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
gperable guring reactor startup. This is consistent with NUREG-1433,

evision 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.

JAFNPP Page 1 of 7 Revision F
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ITS: 3.3.1.2 - SOURCE RANGE MONITOR (SRM) INSTRUMENTATION

TECHNICAL CHANGES - MORE RESTRICTIVE

M3

M4

M5

M6

JAFNPP

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.

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 1ife, and cannot readily be adjusted.

These additional requirements for testing of SRMs help ensure the SRMs
are maintained Operable.

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.

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

Page 2 of 7 . Revision F



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

TECHNICAL CHANGES - MORE RESTRICTIVE

)

M7

M8

M9

(continued)

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

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.

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.

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 1ife 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

M10 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 Tevel.

M1l 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
Ehanng]s {ai]ures. This change is consistent with NUREG-1433,

evision 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)

L1

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
Operabie 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.

RAT 3.3.1,->

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

CAL CHANGES - LESS RESTRICTIVE (SPECIFIC)

L1 (c

L2

L3

JAFNPP

ontinued)

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.

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 Tevels 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. :

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

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC)

L1 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 probabi]ity 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
js 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

JAFNPP Page 1 of 7 Revision A



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

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC)

L1 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 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.
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.

JAFNPP

Does the change involve a significant increase in the probabi1ity 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.

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.

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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CAL CHANGES - LESS RESTRICTIVE (SPECIFIC)

L3 CHA

3. (c

NGE
ontinued)

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

JAFNPP

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.

JAFNPP

Does the change involve a significant increase in the probabi]ity or
consequences of an 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.

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.

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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SRM Instrumentation

3.3.1.2
3.3 INSTRUMENTATION
3.3.1.2 Source Range Monitor (SRM) Instrumentation
zs29 . o
= Lco 3.3.1.2 The SRM instrumentation in Table 3.3.1.2-1 shall be
il [my OPERABLE. '
(3.5 .
[13.84 APPLICABILITY: According to Table 3.3.1.2-1.
My
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more required A.l Restore required SRMs | 4 hours
: SRMs inoperable in , to OPERABLE status.
[uj MODE 2 with
intermediate range
monitors (IRMs) on
Range 2 or below.
(55D)
N =4
B. @Three@'required SRMs | B.1 Suspend control rod Immediately
(L;T 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 ’
‘[MS,L(} Time of Condition A
or B .not met.
(continued)
\=
W7
3.3-10 (Rev IL0/07/%) \Wip

@‘[mﬁ




SRM Instrumentation

3.3.1.2
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
D. One or more required D.1 Fully insert all 1 hour
[%457 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
[ﬂg} 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.

BWR/4 STS

3.3-11
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SRM Instrumentation
3.3.1.2

SURVEILLANCE REQUIREMENTS

NOTE
Refer to Table 3.3.1.2-1 to determipe which SRs apply for each applicable MODE
(AT
g

or other specified condition.

SURVEILLANCE FREQUENCY

1o %} '

- SR 3.3.1.2.1 Perform CHANNEL CHECK. 12 hours

cmd) [und
SR 3.3.1.2.2 NOTES --

_ - 1. Only required to be met during CORE

128 ALTERATIONS.

L‘sz[,f(c__{' 2. One SRM may be used to satisfy more

than one of the following.

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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SRM Instrumentation

3.3.1.2
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.3.1.2.4 p NOTE - -
y IM3/AL Not reguired to be met wi ess than or
/;'3J3%/h3/ :]’ equal to four fuel assemblies adjacent to

G nez
Trez)

(m13

the SRM and no other fuel assemblies in
the associated core quadrant.

Verify count rate jﬁ?f)/(:>

(34 (;’i;.OJ cps with a/%igna1 to noise
ratio » 80PY (D
(T;T > [0.7)/cps with a si

12 hours during
CORE
ALTERATIONS

AND T~ (B
24 hours

[rg[Ma o 33125

Perform CHANNEL FUNCTIONAL TEST fand
determination of signal to noise ratio].

7 days

SR 3.3.1.2.6

() [z

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

Perform CHANNEL FUNCTIONAL TEST fand ,///

determination of signal to noise ratio}.

31 days

SR 3.3.1.2.7

(2] 4]

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.

BWR/4 STS
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Table 3.3.1.2-1 (page 1 of 1)
source Range Monitor Instrumentation

SRM Instrumentation
3.3.1.2

FUNCTION

APPLICABLE
MODES OR OTHER
SPECIFIED CONDITIONS

SURVEILLANCE
REQUIREMERNTS

T332 (42 84]
. M7 1.
(]

=y

5 5. 5D
%ﬁa.s.éj
25
(M7]
(3./0.8.2]

Source Range Monitor

z(l)

3,4

3.3.1
SR 3.3.1.
sk 3.3
sk 3.3.1
SR 3.3.1
SR 3.3.1
sk 3.3.1
sk 3.3

SR 3.3
SR 3.3
sk 3.3
sk 3.3
SR 3.3

[’WJ (a)
[Z%] (b)
égjag;[T ©

With IRMs on Range 2 or below.

Only one SRM channel is required to be OPERABLE during spiral offload or reload when the fueled region
includes only that SRM detector.

Special movable detectors may be used in plac

BWR/4 STS

3.3-14

e of SRMs if connected to normal SRM circuits.

Rev 1, 04/07/95
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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 has been extended

to 24 months consistent with the JAFNPP fuel cycle. This Frequency is
considered adequate.

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

PA1  Typographical/grammatical correction made.

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB)

DBl 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

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

None

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X)

None

JAFNPP Page 1 of 1 Revision A
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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 P
monitor the approach to criticality and determine when i F’Pl
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 3.3.1.170), the
SRMs are normally fully withdrawn from the core. \___{2;)

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 Tow 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 e§r1y 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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SRM Instrumentation
BASES //

@ B 3.3.1.2
{,

APPLICABLE ' System (RPS) Instrumentation®; IRM Neutron Flux—High and.
SAFETY ANALYSES Average Power Range Monitor (APRM) Neutron Flux—High,

(continued) ) Functions; and LCO 3.3.2.1, "Control Rod Block
nstrumentation.” )
The SRMs have no sai;e_ty/‘function‘ and are not assumed to

function during any (FSAR design basis accident or transient -
analysis. However, the SRMs provide the only on/scale DL
monitoring of neutron flux levels during startup and S
refueling. Therefore, they are being retained in Technical
Specifications.

LCO 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

Jevel and reactor period until the flux level is sufficient
qh* o maintain the IRM.on Range 3 or above. Al1 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 bundies being spiral reloaded or spiral
offloaded are al) 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 changes occurring in the reactor core. Because of the local
(continued) 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 /?;443
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 NMS, such that the applicable neutron flux indication

can be generated. These special detectors provide more

flexibility in monitoring reactivity changes during fuel

Toading, sincefthsy can be positioned ?nywhere wi%hin the

core during refueling. They must still meet the location T
requirements of SR 3.3.1.2.32 and all other required SRs for}’kff!i’,)
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 © Al and B.]

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

ACTIONS

A.]l 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 N
withdrawal and power increase is not precluded by this Th
Required Action. Having the ability to monitor the core

with at least one SRM, proceeding to IRM Range 3 or great

(with overlap required by SR 3.3.1.1.¢), and thereby exiting
the Applicability of this LCO, isQcceptable for ensuring

adequate core monitoring and allowing continued operation.

With three required SRMs inoperable, Required Action B.l
allows no positive changes in reactivity (control rod
withdrawal must be immediately suspended) due to inability
to monitor the changes. Required Action A.l 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.l

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 (From full paser E§Z1§1§E§>in an orderly manner X@

and without challenging plant systems.

D.] 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 fu11y insert all insertable

(continued)
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SRM Instrumentation
B 3.3.1.2

BASES

ACTIONS D.] and D.2 (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.

@ E.land £.2 A
(7t

With one or more required SRM.inoperable in MODE 5, the

L ability to detect local reactivity changes in the core

L£jE£> during refueling is degraded. CORE ALTERATIONS must be

Lt \\____imﬂégi%ﬁgll_;“sPe“dEd and action must be immediately
jnitiated 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 .fhe SRs for each SRM Applicable MODE or other'specified

REQUIREMENTS conditions are found in the SRs column of Table 3.3.1.2-1.
As wokod at #he eqiun s
DT,"P‘\? SKks §B 3,3,1:2;1 il!g §R L},I.Z,}
% Performance of the CHANNEL CHECK ensures that a gross
1y 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
js 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.

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.

I

SR_3.3.1.2.2

To provide adequate coverage of potential reactivity changes
] 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 mot 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
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.

(wk!h +he (a('m/

heaion ENlompPrries
o nly sne SOM)

PR

continue
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SRM Instrumentation
B 3.3.1.2

BASES

oA e dofee
SURVEILLANCE SR _3.3.1.2.4 Ly il-in

REQUIREMENTS
(continued) This Surveillance consists of a verif}gg&ign}of the SRM

instrument readout to ensure that the/SRM reading is greater
than a_specified minimum count ratef 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 gquadrant, 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. ff?;g}L

3 nd_SR_3.3 6 Qvfer-f-fﬁ)’j[j

Performance of a CHANNEL FUNCTIONAL TEST demonstrates the.J
. associated channel will function properly. { SR 3.3.1.2.5 is

required in MODE 5, and the 7 day Freguency 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.

' TN
pool> 3ond ¥ SR 3.3.1.2.6 is required in MODE 2 with IRMs on Range 2 or \){3if33

I tove reachv: below, and in MODES 3 and 4. Since core reactivity changes

TIc-> A

|v\

A L o not normally take place, the Frequency has been extended
(L.~7" gre e 7 from 7 days to 31 days. e 31 day Fregquency is based on

b conbrslre operating experience and on other Surveillances (such as
ek _x M 0E

(continued)
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(TA( 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 SR_3.3.1.2.5 and SR 3.3.1.2.6 (continued)
REQUIREMENTS

CHANNEL CHECK) that ensure proper functioning between
CHANNEL FUNCTIONAL TESTS.

Verification of the signal to noise ratio also ensures that
the detectors are jnserted 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.
5@ 332, 6 P

The Note to 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 Jevels.

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 Jevel. 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

n)* performance of a CHANNEL CALIBRATION at a Frequency of
d® 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 1ikelihood of a change in the

system or component status. The neutron detectors are - (Nofe l)

excluded from the CHANNEL CALIBRATION/because they cannot

readily be adjusted. The detectors are fission chambers

that are designed to have 2 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

SURVEILLANCE

REQUIREMENTS

SR_3.3.1.2.7 (continued)
Note 2 to the Surveillance allows the Surveillance to be \ﬁig%[
C

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 QB{EGE?E"“‘~(§EE)
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
Jevels. 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.

REFERENCES

None.

BWR/4 STS
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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 has been extended
to 24 months consistent with the JAFNPP fuel cycle. This Frequency is
considered adequate. The Bases has been modified to be consistent with
the Specification.

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

PA1  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)

TA1  The changes presented in Technical Specification Task Force (TSTF)
Technical Specification Change Traveler Number 205, Revision 3 have been
incorporated into the revised Improved Technical Specifications (TSTF
205, R3) '

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

None

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X)

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

JAFNPP Page 1 of 1 Revision F
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IMPROVED STANDARD TECHNICAL
SPECIFICATIONS (ISTS) CONVERSION

ITS: 3.3.1.2

Source Range Monitor (SRM) Instrumentation

RETYPED PROPOSED IMPROVED TECHNICAL
SPECIFICATIONS (ITS) AND BASES



3.3 INSTRUMENTATION

3.3.1.2 Source Range Monitor (SRM) Instrumentation

SRM Instrumentation

3.3.1.2

LCO 3.3.1.2 The SRM instrumentation in Table 3.3.1.2-1 shall be

OPERABLE.

APPLICABILITY: According to Table 3.3.1.2-1.

ACTIONS

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. One or more required
SRMs inoperable in
MODE 2 with
intermediate range
monitors (IRMs) on
Range 2 or below.

Al

Restore required SRMs
to OPERABLE status.

4 hours

B. Three required SRMs
inoperable in MODE 2
with IRMs on Range 2
or below.

B.1

Suspend control rod
withdrawal.

Immediately

C. Required Action and
associated Completion
Time of Condition A
or B not met.

C.1

. Be in MODE 3.

12 hours

JAFNPP

3.3-10
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ACTIONS (continued)

SRM Instrumentation
3.3.1.2

CONDITION

REQUIRED ACTION

COMPLETION TIME

D. One or more required
SRMs inoperable in
MODE 3 or 4.

D.1

Fully insert all
insertable control
rods.

Place reactor mode
switch in the
shutdown position.

1 hour

1 hour

E. One or more required

SRMs inoperable in
MODE 5.

E.1

Suspend CORE
ALTERATIONS except
for control rod
insertion.

Initiate action to
fully insert all
insertable control
rods in core cells
containing one or

more fuel assemblies.

Immediately

Immediately

JAFNPP

3.3-11

Amendment



SRM Instrumentation
3.3.1.2

SURVEILLANCE REQUIREMENTS

------------------------------------- NOTE-----svvmermecccmenamomcmcccnoneeen-
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  ----- e NOTES:- - - - e vmmeeeannnns
1. Only required to be met during CORE
ALTERATIONS.

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

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

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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SRM Instrumentation
3.3.1.2

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.2.4  --eccccccncnccnnn- NOTES----vevecccmecnn-e
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 = 3.0 cps with a 12 hours during
signal to noise ratio = 3:1. 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  ---eccecinicennnnn NOTE-------vcccncccnecen
Not required to be performed until
12 hours after IRMs on Range 2 or below.

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

Perform CHANNEL FUNCTIONAL TEST and 31 days
determination of signal to noise ratio.

SR 3.3.1.2.7  -e-eeecenccennann NOTES----cevmemmemcnan--
1. Neutron detectors are excluded.

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

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

Perform CHANNEL CALIBRATION. 24 months

JAFNPP 3.3-13 Amendment



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 SURVE ILLANCE
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) () 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 offioad 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.

JAFNPP 3.3-14 Amendment



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
SAFETY ANALYSES

Prevention and mitigation of prompt reactivity excursions
during refueling and Tow 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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APPLICABLE
SAFETY ANALYSES
(continued)

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.

LCO

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. Al1 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 1in 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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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.l1 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 1imited
time is allowed to restore the inoperable channels to
OPERABLE status.

(continued)
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ACTIONS

A.1 and B.1 (continued)

Provided at least one SRM remains OPERABLE, Reguired

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
Timited 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 Timited 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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ACTIONS
(continued)

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
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 Tow 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 Tocal 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
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each SRM
Applicable MODE or other specified conditions are found in
the SRs column of Table 3.3.1.2-1.

(continued)
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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 1is 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 1is 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 1is required to be OPERABLE (when the fueled
region encompasses only one SRM), per Table 3.3.1.2-1,

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.1.2.2 (continued)

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 Tess 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 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.

(continued)
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SURVETLLANCE
REQUIREMENTS

SR 3.3.1.2.5and SR 3.3.1.2.6

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 1is 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)

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 Tife.

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.

REFERENCES

None.
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Reaclor Water Level (Hot or Cold Shutdown Conditions)

Whenever the reactor is in the shutdown condition with irradiated \i When the Mode Switch is in the RUN position, the
fuel in the reactor vessel, the water level shall not be less than '

APRM fixed high fiux scram trip setting shall be:
that corresponding to 18 inches above the Top of Active Fuel
when it is seated in the core. - S S120% Power

(2  Fixed High Neutron Flux Scram Trip Setling

Amendment No. j4, 30, 43, 64, 34, 98, 109 162




5/“‘ (lf7' cc hon 3, 3, P /

JAFNPP " . m

instrumentation shall be functionally tested, calibrated, and
cheacked as indicated in Table 4.2-2.

Syﬂunlogcdullbehncuomlytesled as indicated in
Table 4.2-2. :

Instrumentation shall be functionally tested, calibrated, and
J checked as indicated in Table 4.2-3- 3. 3,2.(- |

%:n shall be functionally tested as indicated in

%37.1-1

lo(" (0

Amendment No. p& 18, 227
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23 2.1~ ,
TABLE 327
Minimum No. of
Operable Instrument
Channels Per
Trip Function
Tiip Level Selling
4 RM Flow Relerenced (Note 9)
Neutron Flux
4 APRM Neutron Flux-Staft-up < 12% 6 A
4 APRM Downscale : > 2.5 indicated on scale 6
2 (Note 7) Rod Block Monitor (Elow Biased 5 (Note 9) T (CA)
2 (Note 7) Rod Block Monitor (Downscale) > 2.5 indicated on scale
6 IRM Detector not in Start-up (Note 8) 8
Position

6 IAM Upscale < 8,6".4% (108/125) of full scale

8
/
6 iRM Downscale (Note 4) 7 % (2.5/125) of full scale 8
3 'SAM Detector nol in Start-up (Note 5) 4
Position
3 (Note 6) SRM Upscale < 10° counts/sec 4
2 Scram Discharge Instrument < 26.0 gallons per 2
Volume High Water Level instrument volume

s =
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A] a) one less than the required minimum number of operable inslmmentg\annels per trip function, venily thajAhe réactdr is,

rable instrument

less than the required m number of operable instrument channels
ithin the next hour.

to operable stalus within/7 days, or place the inoperable instrument

one inoperable instrument chaninel in the tripped condition within one houyy -~
Aclion B: ¥ the number of operable instrument channels is:

2

Operalifig ona Limiting.Contgel RogRatiem, and within(7 ddysrestore the inoperable instrument channel to operable slalus;
Nace g 1hoDarab 0 ARSI IS

%] b) two channels less than the required minimum number of operable instrument channels per trip function, place al least one
inoperable instrument channel in the tripped condilion within one hour. See Specification-3:383.

It the Aumber of operable instndment channels is less than theg/fequired minimum number of gpérable instrument Qa{nnelsm
funcion, place the inoper instrument channel in the tri condition within 12 hours. -

IZ Lo S le

73 T)o(]*’ y ,g(o

tdd A_CT’?’“
Amendment No. $8, ¢, 72. 76, 1#6. w227 Ao Loge¥7,
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Table 323Contdy 5. 3. 2./~ ) @7

Limiting Conditions for Operation and required actions may be delayed for up to 6 hours provided the associated Trip

”CL Pu; When a channel is placed in an inoperable status solely for performance of required surveillances, entry into associated
Function maintains CRB initiation capability.

downscale is when itis on its t range.

his function is ed when the count is > 100 cps.

| & L
This SRM Funcfion is bypassed when IRM range swi

=7 . —a—y P akﬂ/ﬁto pes, foe il
1"’7&‘“ RBM is required when reactor power is greater than or et?uw to 30%.f @ Confrol k,/ @

8.____ThisAtnction is WMWMW‘SWW'R@/A raells Velve
l 9. AP weferenced Nex xand Rod Block Monitor trip levelsethaind shall be less than or equal to the limit

10. M%mubcuuw he reactor water temperaluryéess than 212°F, the co?;d/rod block is r;qﬁed to be
__oper only if any conlrol rod irf a control cell containing fuel is not fully inserted. /

Amendment No. 38, 48, 93, 96, &2, 227
74 P(;(w g O‘F /O
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instrument onal
Instrument Channel Test Calibration

Instrument
Check {Note 4)

1) APRM - Downscale

2) APRM - Upscale

3) IRM - Upscale S/U (Note 2)
4) IRM - Downscale S/V (Note 2)
5) IRM - Detector Not in Startup Position S/ (Note 2)

Q
Q (Notes 3 & 6)
Q (Notes 3 & 6)
NA

© © O ©

6)  RBM - Upscale : | @_ @

7) RBM - Downscale

srR%232.1.5 Q
s€332.15 Q

8)  SRM - Upscale S/ (Note 2)
9) SRM - Detector Not in Startup Position S/U (Nots 2)
10)  Scram Discharge Instryment Volume - Q

Q (Notes 3 & 6)

Wnﬂ

/@

Fllh(léo 2- /(azc/ Waorth /Vm@

. @ Svrve l
Amendment No. 3-89,-83-227, 213
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1. Initially once every month until acceptance failure rate data are
available; thereafter, a request may be made to the NRC to
change the test frequency. The compilation of instrument
failure rate data may include data obtainad from other boiling -
water reactors for which the same design instruments operate 9. Tho logic system functional tests shall include a calibvatio
in 8 environment similar to that of JAFNPP, /~ of time delay relays and timers mcossary for proper
functioning of the trip systoms

10— (Deleted)—

Reactor low water level, and high drywell pressure sre not
included on Table 4.2-1 since they are listed on Table
4. l -2,

2. Functions! tests are not required whien these instruments are
not required to be operable or are mpped Functional fests

shall be pov/ormod within seven (7) days prior to e f startug

.-v—'-“““‘ T T e et e e R P

Ql Perform a calibration once per 24 momhs usmg a radiation)
source. Perform an instrument channel allgnmont once
every 3 momhs usmg a cuucnt souwrce.

3. Calibrati are not required when these instruments are not
required 10 be operable or are tfipped. Calibration fests shall
be perfgimed within saven (7} days prior to each tanu 0p/

ior to & pre-planned shutdown, — A12.—(Deleted)
lnstr nt che s are not redquired when so mstv ents 13._(Dalsted)—
ired to be ble or are tr
14 —Detersdl
5. Th instrum ation is exempt fr c
inition. iuncuoml test wull lst of miecnng ] 15. Sensor calibration once per 24 months. Master/slave trip s’
mulnted ectrical signal into thé measurement channol unit_calitration once per 6 months. /~— 235 '\

3 352
3. G,

\16. The quarterly calibration of the temperature sensor consists
of comparing the active temperature signal with a
dundant temperature signel.

6. Thes insmwl will e calibrated usirg simylate
Cm:sigmls once avery thwee months. _.D
I Q mulated automatlc acluntuon shall be perlmmadm

onths. a T S

Qe.. »;\S\

Amendment No. 84 88; 7 7 .
84

—\)afze, 7 of 1
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3.3.8 (cont’'d) \

Whenaver or is below 10% rated
the Rod Worth Minimizer ( shall be operable except

as follows:

Ile 33.2.1
Fonchon 2

a
[eAa C'z'[‘/] reacior stastup after the first twelve control rods have
[:(LA C.Z.ZJ been withdrawn, or dwiing a reactor shutdown,
control rod movement may continue provided that a
[ Acpon ) second liconsed reactor operalor, licensed senior

operator, or reactor engineer independently verifies
that the control rods are being positioned in
accordance with the RWM program sequence.

Should the RWM be inoperable before a startup is

begun, or become inoperabla the withdrawal
of the fust twelve control rods, may
continue provided engineer

independently verifies that the control rods are being
positioned in_accordance with the RWM _progr.

After twelve control rods have been fully
withdrawn, startup may continue in accordance with
Specification 3.3.8.3.a above.

etbu.fd'»)« Achow B b.
C\z\\ "L

%

[@a q

@ Pl 3.3.1.1.9)

Amendment No. 28> 135

JAFNPP

Stmidmnwubmmimperauedwmga@

‘A'c.: Aon 3 3 L'/ '

The capability of the Rod Worth Minimizer to property fulfill -
| Its function shall be demonsirated by the following checks:

ta st of ool 7o

" During startup, prior 1o the
~—__ withdrawal:

tsu.sﬂ.\-ﬂ (1) The comectness of the RWM program

sequence shall be verified.

[} myﬁmaw test
shall be fully performed.
(3)  Properannunciation of the selection

The rod block function of the RWM shall be

L “ (A3
py; [5F demonstrated mw an >
fﬁaz’.?.'z[,z 33.1!.1] ol f6d no ofe than to" the a2
4 pole B biock point, then r oct e 1‘“")5

-

@\’}/& ” During shutdown, prior 10 ettaining 10% @
The comeciness of the RWM program

)
sequence shall be verified.

- @ ,

A propus-C s 532/ G
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3.3.8.3 (cont'd) _ 438 (cont'd)

c. When required by Specifications 3.3.83.a or b, the
second licensed reactor operator, licensed senior
[CQL:] operator, or the reactor engineer must be present at the

ao._,_Comd rod pattems  shall "be oqdvalui to “thoss )
prescribed by the Banked Position Withdrawal Sequence
(BPWS) such that the drop of any in-sequence control
rodwmldnoummapedtwemhdpygmm
m::dodoo/gm. B

d 1. usmmwmaaaa.awmm.uw
oo ' reactor shall not be restarted, or if the reactor Is in the run
or startup modes at less than 10% rated thermal power,

no rod movement is permitted except by scram,

Amendment No. % » 155
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Control rods shall not bg withdrawn for startup or during
refueling unless at least souwrce range channels have
an observed count raldé equal 10 or greater than thiee

counts per second except as permitied by Specifications

43B(contd) N\

3 3, 2.1

4. Pior to control rod withdrawal for starlup or duwing

refueling, verify that at least two source range chiannels
have an observed count rate of at least three counts per
second excepl as permitied by Specifications 3.10.8.3 and
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DISCUSSION OF CHANGES
ITS: 3.3.2.1 - CONTROL ROD BLOCK INSTRUMENTATION

ADMINISTRATIVE CHANGES

Al

A2

A3
Ad

A5

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)).

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.

Not Used.

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.

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 1imits. 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
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DISCUSSION OF CHANGES
ITS: 3.3.2.1 - CONTROL ROD BLOCK INSTRUMENTATION

ADMINISTRATIVE CHANGES

A5

A6

(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.

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

M1

JAFNPP

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.
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DISCUSSION OF CHANGES
ITS: 3.3.2.1 - CONTROL ROD BLOCK INSTRUMENTATION

TECHNICAL CHANGES - MORE RESTRICTIVE

M2

M3

M4

M5

M6

JAFNPP

An additional Function has been added to CTS Table 3.2-3. 1ITS 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.

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 Tow probability of an event occurring co1nc1dent

with a failure in the remaining channel. This change is more

Eestr1ct1ve since less time is permitted but consistent with NUREG-1433,
evision 1.

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.

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.

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)

LAl

LA2

LA3

LA4
LAS

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.

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.

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.

Not Used.

The detail 1in CTS Table 3.2-3 that the Rod Block Monitor is Flow-Biased
is proposed to be relocated to the Bases. The reguirement 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)

LAS

LA6

(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.

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)

L1

JAFNPP

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 Timiting control rod pattern is defined as operating
on a power distribution 1imit (such as APLHGR or MCPR), the condition 1is
extremely unlikely. The status of power distribution 1imits 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 1imiting 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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ITS: 3.3.2.1 - CONTROL ROD BLOCK INSTRUMENTATION

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC)

L2

L3

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), j.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.

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. 1In
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

L4

L5

L6

(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 1ifted 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.

KAI3$24J

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.

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.

CTS 4.3.B.5 requires the performance of a functional test on a RBM when
a 1imiting 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 Timits and its affect on the operability of the RBM.
Therefore, initiation of surveillance testing of the RBM based on the
status of power distribution 1imits does not increase the 1ikelihood of

. ”~
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ITS: 3.3.2.1 - CONTROL ROD BLOCK INSTRUMENTATION

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC)

L6

L7

L8

(continued)

identifying an inoperable RBM. In fact, since operating on a limiting
control rod pattern is extremely unlikely, this surveillance requirement
would most 1ikely 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.

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.

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,
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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.

RAT 3.35.2 (-

TECHNICAL CHANGES - RELOCATIONS

R1 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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