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1.0 DEFINITIONS (Cont'd) FQNY 2 0 1993

Q. Operating Cvcle ~ Interval wvctieen the end of one refueling outage for
a particular unit and the end of the next s.osequent refueling out.ce

for the same unit,

R. Refueling Outage - Refueling outage is the period of time between the
shutdown of the unit prior to a refueling and the startup of the uni:

after that refueling. For the purpose of designating frequency of
testing and surveillance, a refueling outage shall mean a regularly
scheduled outage; however, where such outages occur within 8 months of
the completion of the previous refueling outage, the required
surveillance testing need not be performed until the next regularly

gscheduled outage.

CORE ALTERATION - CORE ALTERATION shall be the movement of any fuel,
sources, reactivity control compenents, or other components affecting
reactivity within the reactor vessel with the vessel head removed and
fuel in the vessel., Movement of source range monitors, intermediate
range monitors, traversing in-core probes, or special movable
detectors (including undervessel replacement) is not considered a CORE
ALTERATION. Suspension of CORE ALTERATIORS shall not preclude
completion of meovement of a component to 2 safe location.

w

T, Reactor Vessel Pressure - Unless othervise indicated, reactcr vessel
pressures listed in the Technical Specifications are those measured by
the reactor vessel steam space detectors.

U. Therm T

Critica w R) - Minimum Critical Power Ratio
(MCPR) is the value of the critical power ratio associated with
the most limiting assembly in the reactor core. Critical Power
Batio (CPR) is the ratio of that power in a fuel assembly, which
is calculated to cause some point in the assembly to experience
boiling transitiomn, to the actual assembly operating power.

b
.

2. Transition Boiling ~ Tramsitiom boiling means the boiling regime
between nucleate and film boiling. Tramsitionm boiling is the
regime in which both nucleate and film boiling occur
intermittently with neither type being completely stable.
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3.

4, v - The Average

Planar Heat Generation Rate is applicable to a specific planar
height and is equal to the sum of the linear heat generation rates
for all the fuel rods in the specified bundle at the specified
height divided by the number of fuel rods in the fuel bundle.

BFN 1.0=7 AMENDMENT NO. 1 97
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1.1/2.1 _PUBL CLADDING INTEGRITY

SAFETY LIMIT

LIMITING SAPETY SYSTEM SETTING

1.1 FUEBL CLADDING INTECRITY

Applicabiiity

Appllies to the interrelated
variables associated with fue]
thermal behavior.

Objective

To establish limits which
ensure the integrity of the
fuel cladding.

Specifications

A. Thermel Power Limits

1. Reactor Pressure >800
psia and Core Flow
> 10N of Rated.

when the reactor
pressure 1s greater
than 800 psia, the
existence of a minimum
critical power ratic
(MCPR) less than 1.07
shall constitute
violation of the fuel
cladding integrity
safety limit.

HEN 1.1/2.1~1

unit |

2.

1

FUEL CLADDING INTEGRITY

Applica t

Applies to trip settings of
the instruments and devices
which are provided to
prevent the reactor system
safety limits from beling
exceeded.

Obiective

To define the level of the
process variables at which
autcmatic protective actlion
is initlated to prevent the
fuel cladding integrit
safety limit from being
exceeded.

Specifications

The iimiting safety svstenm
settings shall be as
specified below:

A.  Neutron Flux Trip
Settings

is APRM Flux Scram
Trip Setting
(Run Mode) (Flow
biased)

a. vhen the Mode
Switch is in
the RUN
position, the
APRM flux
scram trip

setting
shall be:



1.1/2.1 FUEL CLADDING INTEGRITY

SAFETY LIMIT

LIMITING SAFETY SYSTEM SETTING

2,1.A.1.2 (Cont'd)

1.1/72.1-2

2.1.A FNeutron Flux Trip Settings

(06swr 11% )

ss{ AP/ 27D |

where:

§ = Setting in
percent of
rated
thermal
powver
(3293 Mwt)

W = Loop
recirculation
flow rate in
percent of
rated

For no
combination of
loop
recirculation
flow rate and
core thermal
power shall the
APRM flux scram
trip setting be
allowed to
exceed 120% of
rated thermal
power.

AMENIRENT NO. 216



1.1/2.1 FUEL CLADDING INTEGRITY

SAFETY LIMIT

LIMITING SAFETY SYSTEM SETTING

BFN
Unit 1

1.172.1-3

2.1.A RNeutron Flux Trip Settings
2.1.A.1.b (Cont'd)

HOTE: These settings assume
operation within the basic
thermal hydraulic design
criteria. These criteria dre
LHEGR within the limits of
Specification 3.5.J and MCPR
within the limits of
Specification 3.5.K. If it is
determined that either of these
design criteria is being
viclated during operation,
action shall be initlated within
15 migutes to restore operation
wit !

il cy reguiremgmts , for
AP ram/setpbint r:/‘{ﬁ’;/a
,‘E;' 1c:2<:;/f?:ug("n 7,

£ The APRM Rod Block trip
setting shall be less than
or equal to the limi:
specified in the CORE
OPERATING LIMITS REPORT.

ANENDHENT NO. 216
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NOTES FOR TABLE 3.1.A

BFN

There shall be two operable or tripped trip systems for each function.

1f the minimum number of operable instrument channels per trip system
cannot be met for one trip system, trip the inoperable channels or entire
trip system within one hour, or, alternatively, take the below listed
action for that trip function. If the minimum number of operable
instrument channels cannot be met by either trip system, the appropriate
action listed below (refer to right-hand column of Table) shall be

taken. An inoperable channel need not be placed in the tripped condition
where this would cause the trip functiom to occur. In these cases, the
inoperable channel shall be restored to operable status wvithin twe hours,
or take the action listed below for that trip function.

A. Initiate insertion of operable rods and complete inmsertion of all
operable rods within four hours. In refueling mode, suspend all
operations involving core alterations and fully insert all operable

control rods within one hour.

Reduce power level to IRM range and place mode switch in the
STARTUP/HOT Standby position within 8 hours.

Reduce turbine load and close main steam line isolation valves within
8 hours.

D. Reduce power to less than 30 percent of rated.

Scram discharge volume high bypass may be used in shutdown or refuel to
bypass scram discharge volume scram with control rod block for reactor

protection system reset.

Bypassed if reactor pressure {s less than 1055 psig and mode switch not
in RUN.

Bypassed vhen turbine first stage pressure {s less than 154 psig.

IRMs are bypassed when APRMs are onscale and the reactor mode switch is
in the RUN positionm.

The design permits closure of any two lines without a scram being
initiated.

When the reactor is subcritical and the reactor vater temperature is less
than 212°F, only the following trip functions meed to be operable:

A. Mode switch in shutdown
B. Manual scram
C. High flux IRM

D. Scram discharge velume high level

: (dedted)

3.1/4.1-5

Unit 1




INSERT B:
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For the APRM functions only, if only two APRM channels are OPERABLE,
restore a third APRM channel to OPERABLE status or trip one of the
inoperable APRM channels within & hours. If only one APRM channel
is OPERABLE, trip one inoperable APRM channel immediately and
restore an inoperable APRM channel to OPERABLE status or initiate
alternative action within 2 hours.

For the APRM functions only, if one voter channel is inoperable in
cne trip system, restore the voter channel to OPERABLE status or
trip the inoperable channel or the entire trip system within 12
hours. 1f one voter channel is inoperable in both trip systems,
restore the inoperable voter channels to OPERABLE status or initiate
alternative action within 6 hours.




NOTES FOR TABLE 3.1.4 (Cont'd) SEP 2 7 1994

sk

8. Not required to be OPERABLE when primary containment integrity is not |
required.
P (Deleted) - {

10. Not required to be OPERABLE when the reactor pressure vessel head 1is not
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Less than (T OPERABLE LPRMs will cause

. : - . AM0p s A’F;
{hannel shared by Reactor Protection JSysteam and Primary Containment and
2sactor Vessel Isclation Control System. A channel fajilure may be a
channel failure in each system.

PAM 15 percent scram is bypassed in the RUN Mode,

15 wannel shared bv Reactor Protection Systex and Reactor Manual Contrel
szem (Rod Block Portion). A channel failure may be s channel failure
17 a channel is allowed to be inoperable per

Not required vhile performing low power physics tests at atmospheric
pressure during or after refueling at power levels not to exceed 5 MW(t).

[
-~

18. This function must imhibit the automatic bypassing of turbine control
valve fast closure or turbine trip scram and turbine stop valve closure

scram whenever turbine first state pressure is greater than or equal to
154 psig.

19, Action 1.A or 1.D shall be taken only if the permissive fails in such a
panner to prevent the affected RPS logic from performing its intended
function. Otherwise, no action is required.

A R

/ﬂ OPERABLE per Specificatiom 3.10.8.1. 1Ihe removal of eight (8) shorting [
links i3 required to provide noncoincidence high-flux scram protection

( trom the (AIFTE TEGENGOFABD
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Mode Switch in Shutdown
Manual Scram

IRM
High Flux

Inoperative

APAM
High Flux (15% Scram)

High Flux (Flow Blased)
High Flux (Fixed Trip)

Inoperative

Group (2)
A

A

TABLE 4. 1.A
REACTOR PROTEZTION SYSTEM (SCRAM] INSTRUMENTATION FUMCTIONAL TESTS
MINIMUM FUNCTIONAL TEST FREQUENCEIES FOR SAFETY INSTR. AND CONTROL CIRCUITS

Functional Test Minimym Frequengy(3)

Place Mode Switch in Shutdown fach Refueling Outage

Trip Channel and Alarm Every 3 Months

Trip Channel and Alarm (4) Once/Week During Refueling

and Before Each Startup

Trip Channe)l and Alarm 14} Once/Week During Refusling

and Before Each Startup

Trip Output Relays (4) (5D

Before Each Stastup—and EVERY [, MowmsS (§)
214 VOTER LoGiC (,0) weekiy whaa Reguiced 4o

L be Operable

S e e e e = = o = - EACH REFUELING OUTASE.

Trip Output Relays (4) (&) Breedeele EVERY ( MpuS
'21‘4 (\;OTEL Lo‘606(;40)) zs.)- - e e ;‘EAC-A TEFUELING OUTAGE
rig Output Relays ( Bneeddeck guer: HUonTH S
214 VOTER WOGIC (jp)-~ === = ===~ = .. eAch‘éma.-u& ouTAGE
mz Output Relays (4) (S5) Breeddeeh EVERY b Mo THS
2! VOTEE (o6 C —— e -

o R

High Reactor Pressure
High Drywell Pressure

Reactor Low Water Level

A
a
A

Trip Channel and Alarm Once/Month (1)

Trip Channel and Alarm Once/Month (1)

Trip Channel and Alarm Once/Month (1)

2 /‘/ T\--p Vefer

Tvir sul- ch}u‘o (”) Ouzc/Wak z




NOTSS POR TABLE 4.1.A

1.  Initially n # n P
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¥
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injecting a siaul s
3 ing iaulated electirical signal into the measurement channels.
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?Tncticnax test consists of the lniecticn of a sisulated sicnal int %
PUNELANI i ig into the
ec aqtf- TLp circulliry n place of the sensor szignal to veris:
operapillizy of the trip end alars functicons. ' +.

P

m E, - -
ﬂc YJnc--cnal :gs: frequency decreased to once/] months o recducs
challenges to rellef valves per NUREZC 0737, Itea II.K.3 1; ;

AT N TN r—
9. Not reguired to be performed when entering the STARTUP/HOT
STANDBY Mode from RUN Mode until 12 hours after entering the

STARTUP/HOT STANDBY Mode.

ulating APRM trip conditions at
heck all combinations of two
in each voter channel.

10. Functicnal test consists of sim
the APRM channel outputs to ¢
tripped inputs to the 2/4 voter logic

Functional test consists of manually tripping the 2/4 voter
tyip output, one voter channel ar a time, to demonstrate that
each scram contactor for each RPS trip system channel (Al, A2,
B1 and B2) operates and produces a half-scram.

INSERT F:
L\ajij—channel functional test shall include both the APRM channels and

the 2/4 voter channels.

INSERT G:

A

include both the APRM channels and

The channel functional test shall
put function, excluding the

the 2/4 voter channels plus the flow in
flow transmitters.
T
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TABLE 4.1 B

REACTOR PROTECTION SYSTEM (SCRAM) INSTRIMENTATI
MINTHUM CALIBRATION FREQUENCIES FOR REACTOR PROTE 1

Ingtryment Channe)

IRM High Flux

APRM High Flux

Output Signal

Flow Bias Signail

/.

High Reactor Pressure
High Drywell Pressure
Reactor Low Water Level

Water Level in Scram
Discharge Volume
Electronic Lvl Switches
(L5-85-45-A, B, G, H)
Float Switches
(LS-85-45(-F)

Main Steam Line Isolation Valve
Closure

Turbine First Stage Pressure
Permissive (PT-1-R1A. B &
PT-1-91A, B)

Turbine Control Valve Fast Closure
or Turbine Trip

Turbine Stop Valve (losure

Lalibr
{omparisen
Startups
Heat Balance
Calibrate Flow Bias

TIP System Traverse (8)

Standard Pressure Source
Standard Pressure

Pressure Standard

Calibrated Water

Calibrated Water

Note (5)

Standard Pressure Source

Standard Pressure Source

Note (5)

Days

ince/Operat ing

Every
Power

Every

Every

‘.pv’

Once/Cperating Cycle (9)

1000

Hours

Effe

3 Months

1 Months

1 Mon

ths

Once/Operating

Note

(5)

LyC

tive

le

Fu

11




NOTES FOR TABLE 4.1.P SEP 2 7 1984

35 A description of three groups is included in the bases of this
specification.

- I Calibrations are not required when the systems are not required to be
OPERABLE or are tripped. If calibrations are missed, they shall be
performed prior to returning the system to an OPERABLE status.

(Deleted)

(¥

4, Required frequency is initial startup following each refueling outage.

i

Physical inspection and actuation of these position switches will be
performed once per operating cycle.

6. On controlled startups, overlap between the IRMs and APRMs will be
verified.

computer, The individual LPRM meter readings will be adjusted as a
minimum at the beginning of each operating cycle before reaching 100
percent power.

Calibration consists of the adjustment of the primary sensor and
associated components so that they correspond within acceptable range and
accuracy to known values of the parameter which the channel momitors,
including adjustment of the electromic trip circuitry, so that its output
relay changes state at or more conservatively than the analcg equivalent
of the trip level setting.

"INSERT H:

The flow bias signal calibration will consist of calibrating the
analog differential pressure flow sensors once per operating cycle.
Calibration of the flow bias processing system is done once per
operating cycle as part of the overall APRM instrumentation
calibration.

—

3.1/4.1-12 AMENDMENTND. 212

A complete TIP system traverse calibrates the LPRM signals to the process



3.1 BASES

The reactor protection system automatically initiates a reactor scram to:
1 Preserve the integrity of the fuel cladding.
- Preserve the integrity of the reactor coolant system.

- P Minimize the energy which must be absorbed following a loss of
coolant accident, and prevents criticality.

This specification provides the limiting conditions for operation
necessary to preserve the ability of the system to tolerate single
failures and still perform its intended function even during periods when
{instrument channels may be out of service because of maintenance. wWhen
necessary, one channel may be made inoperable for brief intervals to
ronduct required functionmal tests and calibrations.

The reactor protection trip system is supplled, via a separate bus, by
its own high inertia, ac motor-generator set. Alternate power is
available to either Reactor Protection System bus from an electrical bdus
that can receive standby electrical power. The RPS monitoring system
provides an isolation between nonclass lE powver supply and the class

1F BRPS bus. This will ensure that failure of a nonclass 1E reactor
protection power supply will not cause adverse interaction to the

class 1F Reactor Protection System.

The reactor protection system is made up of two independent trip systems
(refer to Section 7.2, FSAR). There are usually four channels provided
to mopitor each critical parameter, with two channels in each trip
system. The outputs of the channels in a trip system are combined in a
logic such that either chanmel trip will trip that trip system, The
simultaneous tripping of both trip systems will produce a reactor scram.

This system meets the intent of IEEE-279 for Nuclear Power Plact
Protection Systems. The system has & reliability greater than that of a
2-out-of-3 system and somevhat less than that of & l-out-of-2 system.

With the exception of the Average Pover Range Momitor (APRM) channels,
the Intermediate Range Monitor (IRM) channels, the Main Steam Isclation
Valve closure and the Turbine Stop Valve closure, each trip system logic
has one instrument chamnel. Wwhen the minimum condition for operatiom om
the number of operable imstrument channels per untripped protection trip
system is met or if it camnot be met and the effected protection trip
system is placed in & tripped conditiom, the effectiveness of the
protection system is preserved; l.e., the system can tolerate a single
st’ll perform its intended function cf scrammir :

(3 \‘ I' i &) cRAnDS L

BFN 3.1/4.1-14
Unit 1



The APRM system is divided into four APRM channels and four 2-out-
of-4 trip voter channels. Each APRM channel provides input to each
of the four voter channels. The four voter channels are divided
into two groups of two each, with each group of two providing inputs
to one RPS trip system. The APRM system is designed to allow one
APRM channel, but no voter channels, to be bypassed. A trip from
any one unbypassed APRM will result in a "half-trip" in all four of
the voter units, but no trip inputs to either RPS trip system. A
trip from any twc unbypassed APRM channels will result in a full
trip in each of the four voter channels, which in turn results in
twe trip inputs into each RPS trip system resulting in a full scram.

Each APRM instrument channel receives input signals from forty-three
(43) Local Power Range Monitors (LPRMs). A minimum of twenty (20)
LPRM inputs with three (3) per axial level is required for the APRM
instrument channel to be OPERABLE, Fewer than the required minimum
number of LPRM inputs generates an instrument channel inoperative
alarm and a control rod block but does not result in an automatic
trip input to the 2-out-of-4 voters.

\_——\_____‘\\'/"___h\v/,,_-—._\v,,_———~




3.1

@ per protection tri

BASES (Cont'd) DEC 0 7 1994

Each pretection trip system has one more!ﬁzgflthnn is necessary to meet
the minimum pumber required per channel. This allows the bypassing of
gvstem for maintenance, testing or

calibration.

{, high reactor pressure, reactor low water level, MSIV
closure, turbine control valve fast closure and turbine stop valve
closure are discussed in Specifications 2.1 and 2.2.

Instrumentation (pressure switches) for the drywell are provided to
detect a loss of coolant accident and initiate the core standby cooling
equipment. A high drywell pressure scram is provided at the same setting
as the core cooling systems (CSCS) initiation to minimize the energy
which must be accommodated during a loss of coolant accident and to
prevent return to criticasity. This instrumentation is a backup to the
reactor vessel water level {instrumentation.

A reactor mode switch is provided which actuates or bypasses the various
scram functions appropriate to the particular plant operating status.

Reference Section 7.2.3.7 FSAR.

The manual scram function is active in all modes, thus providing for a
panual means of rapidly inserting control rods during all modes of

reactor operation.

The IRM system (120/125 scram) in conjunction with the APRM system
(15 percent scram) provides protection against excessive power levels and
short reactor periods in the startup and intermediate power ranges.

The control rod drive scram system is designed so that all of the water
which is discharged from the reactor by a scram can be accommodated in
the discharge piping. The discharge volume tank accommodates in excess
of S0 gallons of vater and is the low point in the piping. No cradit vas
taken for this volume in the design of the discharge piping as concerns
the amount of water which must be accommodated during a scram. During
normal operation the discharge volume is empty; however, should it fill
with vater, the vater discharged to the piping from the reactor could not

3.1/4.1-18 AMENDMENT NO. 213



3.1 BASES (Cont'd)

be accommodated which would result in slow scram times or partial control
rod insertion. To preclude this occurrence, level switches have been
provided in the instrument volume which alarm and scram the reactor when
the volume of water reaches 50 gallons. As indicated above, there is
sufficient volume in the piping to accommodate the scram without
impairment of the scram times or amoun: of insertion of the control

rods. This function shuts the reactor down while sufficient vclume
remains to accommodate the discharge water and precludes the situation in
which a scram would be required but not be able to perform its function

adequately.

A source range monitor (SRM) system 1s also provided to supply additional
neutron level information during startup but has no scram functions.
Reference Section 7.5.4 FSAR. Thus, the IRM is required in the REFUEL
and STARTUP modes. In the power range the APRM system provides required
protection. Reference Section 7.5.7 PSAR. Thus, the IRM System is not
required in the RUN mode. The APRMs and the IRMs provide adequate
coverage in the startup and intermediate range.

The high reactor pressure, high drywell pressure, reactor low water level
and scram discharge volume high level scrams are required for STARTUP and
RUN modes of plant cperation. They are, therefore, required to be
operational for these modes of reactor operation.

The requirement to have the scram functicns as indicated in Table 23.1.1
operable in the REFUEL mode 1s to assure that shifting to the REFUEL mode
during reactor power operation does not diminish the need for the reactor

protection system, iad L/nwk

Because of the APRM dounscaloxllnlt of > 3 percent when in the RUN mode
and high level limit of <15 percent when in the STARTUP Mode, the
transition between the STARTUP and RUN Modes must be made with the APRM
instrumentatic percent and 15 percent of rated

: In addition, the IRM system
must be indicating below the High Flux setting (120/125 of scale) or a
scram will occur when in the STARTUP Mode. Por normal operating
conditions, these limits provide assurance of overlap between the IRM i
system and APRM system so that there are no “gaps” in the power level
indications (i.e., the power level is continuously monitored from
beginning of startup to full power and from full power to shutdown).
when power 1s being reduced, if a transfer to the STARTUP mode is made
and the IRMs have not been fully inserted (a maloperational but not
impossible condition) a control rod block immediately occurs so that
reactivity insertion by control rod withdrawal cannot occur.

8PN 3.174.1-16
unit 1




e
4.1

EFN

{at(f;/fm m;@c
Cued, Fert Copid 4 F
e fr 2y - tet coped bk,

The minimum functional testing frequency used in this specification is
based on a reliability unalysis using the concepts developed in ruference
(1). This concept was specifically adapted to the one ocut-of-two taken
twice logic of the reactor protection system. The analysis shows that the
sensors are primarily responsible for the rellability of the reactor
protection system. This analysis makes use of "unsafe fallure” rate
experience at conventional and nuclear power plants in a rellability model
for the system. An “unsafe fallure® is defined as one which negates
channel operabllity and which, due to its nature, is revealed only when
the channel is functionally tested or attempts to respond to a real
signal. Pallure such as blown fuses, ruptured bourdon tubes, faulted
amplifiers, faulted cables, etc., which result in "upscale” or “downscale*®
readings on the reactor instrumentation are "safe” and will be easily
recognized by the operators during operation because they are revealed by
an alarm or a scram.

Ahe channels listed in Tables 4.1.A and 4.1.B are divided into three
groups for functional testing. These are:

A. On-Off sensors that provide a scram trip function.

B. Analog devices coupled with bistable trips that provide a scram
function.

C. Devices which only serve a useful function during some restricted
mode of operation, such as STARTUP or SHUTDOWN, or for which the
only practical test is one that can be performed at shutdown.

The sensors that make up group (A) are specifically selected from among
the whole family of industrial on-off sensors that have earned an
excellent reputation for reliable operation. During design, a goal of
0.99999 probability of success (at the 50 percent confidence level) was
adopted to assure that a balanced and adequate design is achieved. The
probability of success is primarily a function of the sensor fallure rate
and the test interval. A three-month test interval was planned for group
(A) sensors. This is in keeping with good operating practices, and
satisfles the design goal for the logic configuration utilized in the
Reactor Protection System.

To satisfy the long-term objective of maintaining an adequate level of
safety throughout the plant lifetime, a minimum goal of 0.9999 at the 95
percent confidence level is proposed. With the (l-out-of=2) X (2) logic,
this requires that each sensor have an availability of 0.993 at the 95
percent confidence level. This level of availability may be maintained by
odjustin? the test interval as a function of the observed fallure

histery.

1. Rellability of Bngineered Safety Peatures as a Punction of Testing
Frequency, I. M. Jacobs, “"Nuclear Safety,” Vol. 9, No. 4,
July-August, 1968, pp. 310-312.
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4.1 BASES (Cont'd)

Group (C) devices are active only during a given portion of the
operational cycle. For example, the IRM is active during STARTUP and
inactive during full-power operation. Thus, the only test that is
meaningful is the one performed just prior to SHUTDOWN or STARTUP: |.e.,
the tests that are performed just prior to use of the instrument.

Calibration frequency of the instiument channel is divided into two
groups. These are as follows:

1. Passive type indicating devices that can be compared with like
units on a continuous basis.

2. Vacuum tube or semiconductor devices and detectors that drift or
lose sensitivity.

Experience with passive type instruments in generating stations and
substations indicates that the specified calibrations are adequate. For
those devices which employ amplifiers, etc., drift specifications call for
drift to be less than 0.4 percent/month; i.e., in the period of a month a
drift of 4 percent would occur and thus providing for adequate macgin.

For the APRM system drift of electronic apparatus is not the only
consideration in determining a calibration frequency. Change in power
distribution and loss of chamber sensitivity dictate a calibration every
seven days. Calibration on this frequency assures plant operation at or
below thermal limits.

A comparison of Tables 4.1.A and 4.1.B indicates that two instrument
channels have been included in the latter table. These are: mode switch
in SHUTDOWN and manual scram. All of the devices or sensors assoclated
with these scram functions are simple “n-off switches and, hence,
calibration during operation is not applicable, i.e., the switch is either
on or off.

BFN 3.1/4.1-19




The APRM and 2-out-of-4 voter channel hardware is prov. .ed with a
self-test capability which automatically checks most of the critical
hardware at least once per 15 minute interval whenever the APRM
channel is in the operate mode. This provides a virtually
continuous monitoring of the essential APRM trip functions. In the
event a critical fault is detected, an "inoperative" trip signal
results. A fault detected in non-critical hardware results in an
"incperative" alarm. Following receipt of an "inoperative" trip or
alarm signal, the operator can employ numerous diagnostic testing
options to Jocate the problem.

The autcmatic self-test function is supplemented with a manual APRM
trip functional test, including the 2-out-of-4 voter channels and
the interface with the RPS trip systems. In combination with the
virtually continuous self-testing, the manual APRM trip functional
test provides adequate functional testing of the APRM trip function.
Therefore, the six-month test frequency £for the manual testing
provides an acceptable level of availability of the APRM.

In addition to the above tests, the 2-out-of-4 voter is used to test
the RPS scram contactors. The output of each voter channel is
tripped to produce a scram signal into each of the RPS trip system
channels (Al, A2, Bl and B2) to individually operate the respective
scram contactors. The weekly test interval provides an acceptable
level of availability of the scram contactors.

Each APRM receives the output signals from two analog differential
pressure flow transducers, one associated with recirculation loop A
and the «»ther with recirculation loop B. These differential
pressure signals are converted into representative digital loop flow
signals within the same hardware that performs the APRM functions
and are added to determine a total recirculation flow. The total
recirculation flow value is used by the APRM to determine the flow
biased setpoints. Each total recirculation flow signal developed by
an APRM ig compared in the hardware that performs the RBM functions
to the signals from the remaining three APRMs. An alarm is given if
a preset compare level setpoint is exceeded. The flow processing is
integrated with the APRM processing and is covered by the same self-
test and alarm functions described earlier. As a result of the
virtually continuous monitoring of the equipment performing the flow
processing, and the automatic comparison of redundant flow signals,
it is acceptable to calibrate this equipment once per operating
cycle.




4.1 BASES (Cont'd) - MY 2 0 1993

The sensitivity of LPRM detectors decreases with exposure to neutron flux
at a slow and approximately constant rate. The APRM system, which uses
the LPRM readings to detect a change in thermal power, will be calibrated
every seven days using a heat balance to compensate for this change in
sensitivity. The REM system uses the LPRM reading to detect a localized
change in thermal power. It applies a correction factor based on the APRM
output signal to determine the percent thermal power and therefore any
change in LPRM sensitivity is compensated for by the APRM calibration.
The technical specification limits onEBE@%iZ?CPg,?&nd APLHGR are
determined by the use of the process computér or other backup methods.
These methods use LPRM readings and TIP data to determine the power
distribution.

Compensation in the process computer for changes in LPRM sensitivity will
be made by performing a full core TIP traverse to update the computer
calculated LPRM correction factors every 1000 effective full power hours.

As a minimum the individual LPRM meter readings will be adjusted at the
beginning of each operating cycle before reaching 100 percent power.

BFN 3.1/4.1-20 AMENDMENT NO. 19 7
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TABLE 3. 2.¢C
INSTRUMENTATION THAT INITIATES ROD BLOCKS
E‘ - Mintmum Operable
. ; Channels Per
- PSSR, T e S . Trip Level Setting
3 ) APRM Upscale (Flow Bias) (2) 1
30 APRM Upscale (Startup Mode) (8) x
3G APRM Downscale (§) 3 3%
A APRM mop.rmv.y_ {10b)
Pbw
2(1) REM Upscale (Flow Bias) @‘/—\ 1
2 REM Downscale (9) (3) & (s
21 RBM Inoperative (voc}
6(1) I8M Upscale (8) <i108/7125 of full scale
;" 6(1) IRM Downscale (3)(8) 357125 of full scale
e
> 6(1) IRM Getector net in Startup Position (8) (1)
:i: 6(1) 1AM Inoperative (8) (10a)
- A1) (6) SRM Upscale (8) < M10% counts/sec.
3(1) (6) SRM Downscale (4)(8) 23 counts/sec.
3(1) (6) SRM Detector not in Startup Position (4)(8) (1Y)
3(1) (6) SRH Inoperative (8) (108)
1 oy Blas ator < foarenceg in resgircul p#ion ws
e : // zz S/ / / SW/ZW //
] Rod Block Logic N/A
1(12) High Water Level in West €25 gal. |
cram Dischargs Tank }
(1LS-85-451)
& 112) High Watar Level in East 25 gal. 1
: cram Discharge Tank
u (LS5-B5-45M)
0 2
Lon ?l.n,R " ('5) (")
I-.hw.z,&"/t ey R ¢ (’3) (l.’) ‘
i3 h PD-J‘{ (i3> 1) |
) B&'\z; i i |
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HOTES FOR TABLE 2.2.C

1. The pinimum number of operable channels for each ¢rip function is
detailed for the startup and rum positions of the reactor mode
selector switch, The SRM, IEM, and APRM (startup mode), blocks need
not be operable in "run" mode, and the APEM (flow biased) rod blocks
need not be operable in "startup" mode.

With the number of OPERABLE channels less than required by the minimum
OPERABLE channels per trip fumction requirement, place at least one
inoperable channel in the tripped condition within one hour.

2. The trip level setting shall be as specified in the CORE OPERATING
LIMITS KEPORT.

3. IRM downscale is bypassed when it is on its lowest range.

4. OEMs A and C downscale functions are bypassed when IRMs A, C, E, and ¢
are above range 2. SREMs B and D downscale function is bypassed when

IRMs B, D, F, an® H are above range 2.

SEM detector not in startup position is bypassed when the count rate
i3 2100 CPS or the above condition is satizfied.

5. During repair or calibration of e ent, not more than ~nz SRH}@EQ?
peh channel nor more than two IEM channels may be bypassed,
CLS? W Bypassed channels are not counted as operable channels to meet the
minimum operable channel requirements. Refer to section 3.10.B for
SEM requirements during core alterations.

6. IRM channels A, E, C, G all in range 8 or above bypasses SEM channels
A and C functions.

IRM channels B, F, D, B all in range 8 or above bypasses SRM channels
B and D functions.

7. The following operatiomal restraints apply to the RBM only.

4. Both RBM channels are bypassed vhen reactor power is (30
percent or when a peripheral comtrol rod is selected.

b. The REM need not be operable in the “startup” position of the

ructor mode selector switch.
¢l . Two RBM channels are provided and only one of these mav be

bypassed from the console. If the inoperable channel cannot
be restored within 24 hours, the inoperable channel shall be
placed in the tripped condition within one hour.

©. 4. With both REM chamnnels inoperable, place &t least one

inoperable rod block monitor chanmel in the tripped condition
vithin oue hour.

m ) 3.2/‘.2"26 W m- 216




The RBM need not be OPERABLE if either of the following two
conditions is met:

(1) Reactor thermal power is >90 percent of rated and
MCPR is >1.40, or

{(2) Reactor thermal power is <90 percent of rated and
MCPR is »1.70,.




NOTES FOR TABLE 3.2.C (Cont'd)

8. This function is bypassed when the mode switch is placed in JUN,.

9. This function is only active when the mode switch is in RUN. This
function is automatically bypassed when the IRM instrumentation is
OPERABLE and not high.

10. The inoperative trips are produced by the following functions:
a. GSEM and IRM
(1) Local "operate-calibrate” switch not in operate.
(2) Pover supply voltage low,

(3) Circuit boards not in circuit.

—— v\_\
THE REQuigep

MEBAM Numgin o
w—fl’

(1) Local "operate-calibrate" switch not in operate,

(2) Less than LPRM inputs. o FL
APent MOPULE UNPLLGEED )

(3 ar 4 i
 (4) SeEF-TEST DETECTED czrﬂm
¢ —HEM--
(1) Local "operate-calibrate” switch not in operate.

(2) (Ax, ards in EBM MoDULE. WPL@

(3) BRBM faills to null.

4) Less than required n d selected.
(5) SELF- TEST DETECTED (CrimicAL FALCT,
11. Detec e Is adjusted to - €8, the detector

lover position 24 inches below the lower core plate.

12. This function may be bypassed in the SEUTDOWN or REFUEL mode. If
this function i{s inoperable at a time vhen OPERABILITY is required
the channel shall be tripped or administrative controls shall be
immediately imposed to prevent control rod withdrawal.

LS L ERZLT ik TS T 7T

insERT L_')

P
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The RBM rod block trip setpoints and applicable power ranges
are specified in the CORE OPERATING LIMITS REPORT (COLR) .

Less than or equal to the setpoint allowable value specified
in the COLR.

Greater than or equal to the setpoint allowable wvalue
specified in the COLR.

:5,_,_—/’“‘~——-m————\_k




TABLE 4.2 €
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE ROD BLOCKS

B FRSANSIRE T SESE—— Functions' Test . Calibration Instryment Check
: APRH Upscale (Flow Blas) (v (13) onc e AL b nco/dcy (8)
APHM Upscale (Startup Mode) (N (13) ance @ i once/day (8)
APIN. Dawnscale 1) (13) oncedd once/day (8)
APRM Inoperative (83} (13} N/A once/day (8)
RBM chl‘.wﬂll) (1) (1 anc
REM Downicale () (13) oncel
llf! Inoperative (N {13) N/A
IRM Upscale (1M2) (13) ence/3 months once/day (8)
IRM Downscale (na) (") once,3 months once/day (8)
1RM Detector Not in Startup Position (2) (once operating cycle) once/cperating cycle (12) N/A
w IRM Incperativa (13i2) (1) N/A N/A
;\J SAM Upscale (1)2) (1)) once/) months once/day (8)
;‘: SRM Downscale (Nt2) (1 once/3 months once/day (8)
"'o" SRM Datector Not In Startup Positlion (2) (once/operating cycle) once/operating cycle {12) N/A :
SRM lnopontlu (1)(2) (13) H/A

Loge g 9.7////2////13?’127’/‘7

Rod Block Logic (16)

West Scram Discharge once/quarter once/operating cycle N/A _1
Tank Water Levael High
{15-85-45L)

East Scram Discharge once/quarter once/operating cycle N/A
Tank Water Leval High
(LS-85-45M)

96T 0N LENOGHY

€66l 0 € ¥dv



JAN 26 1989

NOTES FOR TABLES &4.2.A THROUGH &4.2.L except 4,2. D AND &4,2.K

@grmyw
.Afunctionnl tests shall be gzrfomed once per month. FOR APRMS AND RBMS

2.

~3

10.

il.

13.

BFN
Unit 1

FUNLTIOMAL TESTS SHALL PERFORMED ONCE  PeR. (o MONTHS.
Functional tests shall be performed before each gtartup with a required
frequency not to exceed once per week.

This instrumentation is excepted from the functional test definition.
The functional test will consist of injecting a simulated electrical
eignal into the measurement channel.

Testd during logic system functional tests.

Refer to Table 4.1.B.

The logic system functional tests shall include a calibration once per
operating cycle of time delay relays and timers necessary for proper
functioning of the trip systems.

The functional test will congist of verifying continuity across the
inhibit with a volt-ohmmeter.

Instrument checks shall be performed in accordance with the definition of
instrument check (see Section 1.0, Definitions). An instrument check is
not applicable to a particular setpoint, such as Upscale, but is a
qualitative check that the instrument is behaving and/or indicating in an
acceptable manner for the particular plant condition. Instrument check
is included in this table for convenience and to indicate that an
instrument check will be performed on the instrument. Instrument checks
are not required when these instruments are not required to be OPERABLE

or are tripped.

Calibration freguency shall be once/year.

Deleted

Portion of the logic is functionally tested during outage only.

The detector will be inserted during each opezating cycle and the proper
amount of travel into the core verified. -
Functional test will consist of appiying sirulated inputs (see note 3).
Local a'srm lights representing upscale and downscale trips will be
verified, but no rod block will be produced at this time. The

inopera‘ive trip will be initiated to produce a rod block (SRM and IRM
inoperative also bypeesed with the mode switch in RUN). The functions
that cannot be verified to produce & rod block directly will be verified
during the operating cycle.

3.2/4.2-59 AMENDMENTRO. 1 6 4



NOTES FOR TABLES 4.2.A THROUGH 4.2.L except 4.2.D AND 4.2.K (Cont'd)

APR 13 1993

14, (Deleted)

15.

Freeet)

16. Performed during operating cycle. Portious of the logic is checked more
frequently during functional tests of the functions that produce a rod

block.

17. This calibration consists of removing the function from service and
performing an electrounic calibration of the channel.

18. PFunctional test is limited to the condition where secondary containment
integrity is not required as specified in Sections 3.7.C.2 and - 9% I8 % F

19, PFuncticaal test is limited to the time where the SGTS is required to meet

the requirements of Section 4.7.C.1.a.
uts om th gecirgslatisn
£l biag/ sigsal th
i librpf€ion/can Only Ae

@'/
21. Logic test is limited to the time vhere actual operation of the equipment
{s permissible.

22. (Deleted)
23, (Deleted)

24. This instrument check consists of comparing the thermocouple readings for
all valves for consistence and for nominal expected values (not required

during refueling outages).

25. During each refueling outage, all acoustic monitoring channels shall be
calibrated. This calibration includes verification of accelerometer
response due to mechanical excitatiom in the vicinity of the semsor.

by 3.2/4.2-60 AMENDMENT 0. 195

Unit 1



3.2 BASES (Cont'd)

BFN

The control rod block functions are provided to generate a trip signal to
block rod withdrawal if the monitored power level exceeds a preset

value. 7The trip logic for this function is l-out-of-n: e.g., any trip
an o of(i::>APRHa, eight IRMs, or four SRMs will result in a rod block.

The minimum instrument channel requirements assure sufficient
instrumentation to assure the single failure criteria is met. The
minimum instrument channel requirements for the REM may be reduced by one
for maintenance, testing, or calibration. This Joes not significantly
increase the risk of an inadvertent control rod withdrawal, as the other
channel is available, and the RBEM is a backup system to the written
sequence for withdrawal of control rods.

The APRM rod block function is flow biased and provides a trip signal for
blocking rod withdrawal when average reactor thermal power exceeds
pre-established limits set to prevent scram actuation.

The RBM rod block function provides local protection of the core; i.e.,
the prevention of critical power in a local region of the core, for a
single rod withdrawal error from a limiting centrol rod pattern.

If the IRM channels are in the worst condition of allowed bypass, the
sealing arrangement is such that for unbypassed IRM channels, a rod block
signal is generated before the detected neutrons flux has increased by
moere than a factor of 10.

A downscale indication is an indication the instrument has failed or the

{nstrument is not sensitive enough. In either case the instrument will

rot respond to changes in control rod motion and thus, control rod motion
, prevented.

The refueling interlocks also operate one logic channel, and are required
for safety only when the mode switch is in the refueling position.

For effective emergency core cooling for small pipe breaks, the HPCI
system must function since reactor pressure does not decrease rapid
enough to allow either core spray or LPCI to operate in time. The
automatic pressure relief function is provided as a backup to the HPCI in
the event the HPCI does not operate. The arrangement of the tripping
contacts is such as to provide this function when necessary and minimize
spurious operation. The trip settings given in the specification are
adequate to assure the above criteria are met. The specification
preserves the effectiveness of the system during periods of maintenance,
testing, or calibration, and also minimizes the risk of inadvertent
operation; i.e., only one instrument channel out of service.

Two radiation monitors are provided for each unit which initiate Primary
Containment Isolation (Group 6 isolation valves) Reactor Building
Isolation and operation of the Standby Gas Treatment System. These
inetrument channels monitor the radiation in the reactor zone ventilation
exhaust ducts and in the refueling zone.

3.2/4.2-68
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4.2 BASES (Cont'd) SEP 2 2 1993

The conclusions to be drawn are these:

: % A l-out-of-n system may be treated the same as a single channel in
terms of choosing a test interval; and

2, more than one channel should not be bypassed for testing at any one
time.

The radiation monitors in the reactor and refueling zones which initiate
building isclatiou and standby gas treatment operation are arranged such
that two sensors high (above the high level setpoint) in a single channel
or one sensor downscale (below low level setpoint) or inoperable in two
channels in the same zone will initiate a trip furction. The functicnal
testing frequencies for both the channel functional test and the high
voltage power supply functional test are based on a Probabi .istic Risk
Assessment and system drift characteristics of the Reactor Building
Ventilation Radiation Monitors. Tne calibration frequency is based upon
the drift characterist?’zs of the radiation monitors. *

The automatic pressure relief instrumentation can be considered to be a
l-cut-o0f-2 logic system and the discussion above applies also.

The BRCIC and HPCI system logic tests required by Table 4.2.B contain
provisions to demonstrate that these systems will automatically restart
en a RPV lowv wvater level signal received subsequent to a RPV high water
level trip

(insss u>

The el~ctronic instrumentation comprising the APRM ;od é%ock ‘ndf§:3
Bloc'. Monitor functions together with the ;eczrcubrtxir o
ipscrumentation for flow bias purposes 1S monitored by zhf ;Ps
self-test functions as applied to the APRM function ford e thié
The functional test frequency of every six months is bt;e o; Ay
automatic selfetest monitoring at 15 m}nute_zntervals an %n the
expected equipment failure rates. Calibration freguoncy o o?;elge;
operating cycle is based on the drittAcharaccerxstxcs of the limite
number of analog components, recognizing that most of the processing
is performed digitally without drift of setpoint values.

BFN 1.2/4.2-73 AMENDMENT NO. 19 9



1.3/4,3 REACTIVITY CONTROL
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BFN
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Contrel Rods

3.8,

I1f Specifications 3.3.B.3.b.1
through 3.3.8.3.b.3 cannot
be met the reactor shall

not be started, or if the
reactor is in the RUN or
startup modes at less than
10% rated power, control rod
movement may be only by
actuating the manual scram
or placing the reactor mode
switch in the shutdown
position,.

Control rods shall not be
withdrawn for startup or
refueling unless at least
two source range channels
have an observed count rate
equal to or greater than
three counts per second.

ofitrol /rod thdyawva
blgcked

3.3/4.3-8

F_!IEY.HLLAM.UEQUI REMENTS

4.3.B. Contrel Rods

3.b.3 VWhen the EWM is not
OPERABLE a second
licensed operator
or other technically
qualified member of
the plant staff shall
verify that the correct

rod program is followed.

4, Prior to control reod
wvithdrawal for starztup
or during refueling,
verify that at least two
source range channels
have an observed count
rate of at least three
counts per second,




3.3/4.3 BASES (Cont'd)

The control rod system is designated to bring the reactor suberitical at
the rate fast enough to prevent fuel damage; i{.e., to prevent the MCPR
from becoming less than 1.07. The limiting power transient is given in
Reference 1. Analysis of this transient shows that the negative
reactivity rates resulting from the scram with the average response of
all the drives as given in the above specification provide the required
protection, and NCPR remains greater than 1.07.

On an early BWR, some degradation of control rod scram performance
occurred during plant startup and vas determined to be caused by
particulate material (probably construction debris) plugging an internmal
control rod drive filter. The design of the present control rod drive
(Model 7RDB144E) is grossly improved by the relocation of the filter to a
location out of the scram drive path; i.e., it can no longer interfere
with scram performance, even if completely blocked.

The degraded performance of the original drive (CRD7RDB144A) under dirty
operating conditions and the insensitivity of the redesigned drive
(CRD7RDB144B) has been demonstrated by a series of engineering tests
under simulated reactor operating conditions. The successful performance
of the new drive under actual operating conditions has also been
demonstrated by consistently good in-service test results for plants
using the nev drive and may be inferred from plants using the older model

3.3/4,3-17 AMENDMENT NO. 216
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2.5/4,5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION
3.5.1 Average Planar Linear Heat
Generation Rate

BFN
Unit 1

During steady-state power operation,
the Average Planar Linear Heat
Generation Rate (APLHGR) of any fuel
assembly at any axial locatiocn shall
not exceed the appropriate(APLHGR
limit provided in the CORE OPERATING
LIMITS REPORT. 1If at any time
during steady state operation it is
determined by normal surveillance
that the limiting value for APLHGE
is being exceeded, action shall be
initiated withia 15 minutes to
restore operation to within the
prescribed limits. If the APLHGR is
not returned to within the prescribed
limits within two (2) hours, the
reactor shall be brought to the COLD
SHUTDOWN CONDITION within 36 hours.
Surveillance and corresponding
action shall continue until reactor
operation i{s within the prescribed
limits.

Linear Heat Generation Rate (LHGR)

During steady-state power operation,
the linear heat generation rate
(LHGR) of any rod in any fuel
assembly at any axial location shall
not exceed the appropriate LHGR
limit provided in the CORE OPERATING
LIMITS REPORT.

3.5/4.5-18

The APLEGR shall be checked

daily during reactor
operation at ) 25X rated
thermal power.

esreD, Feou-oerenome
oz paDEﬁ-—DEﬁEJJDEAJT

Linear Heat Generation Rate
(LHGR)

The LHGR shall be checked q
daily during reactor operation
at ) 25X rated thermal power.

AMENDMENT NO. 19 7
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LIMITING CONDITIORS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.5.J Linear Heat Ceneration Rate (LHGR)

3.5.J {Cont'd)

If at any time during steady-state
operation it is determined by
normal surveillance that the
limiting value for LHGR is being
exceeded, ac%ion shall be
initiated within 15 minutes to
restore operation to within the
prescribed limits. If the LHGR is
not returned to within the
prescribed limits within two (2)
hours, the reactor shall be
brought to the COLD SHUTDOWN
CONDITION within 36 hours.
Survelllance and corresponding
action shall continue until
reactor operation is within the
prescribed limits,

3:5.8 ow 0
{MCPR)

The minimum critical power ratio
(MCPR equal to or
greater than thejoperating limit
MCPR (OLMCPR) as provided in the
CORE OPERATING LIMITS REPORT.

f at any time during
steady-atate operation it is
determined by normal
surveillance that the limiting
value for MCPR is being
exceeded, action shall be
initiated within 15 minutes to
restore operation to within the
prescribed limits. If the
steady-etate MCPR is not
returned to vithin the
prescribed limits within two (2)
hours, the reactor shall be
brought to the COLD SHUTDOWN
CORDITION within 36 hours,
surveillance and corresponding
action shall continue until |
reactor operation is within the
prescribed limits.

BFN - - 3.5/4.5-19
Unit 1

4.5.J Linear Heat Generation
Rate (LHGR)

4.5.K

2.

Minigpum Critical Power
Ratio (MCPR)

MCPR shall be checked daily
during reactor power
operation at ) 25X rated
thermal power and fellowing
any change in power level
or distridbution that would
cause operation with a
LIMITING CONTROL ROD
PATTERN.

OPERATI WG~ L 18T

be

e ! MCPR
shall

determined as provided

ia the CORE OPERATING
L.IMITS REPORT using:

/ as defined in the
CORE OPERATING LIMITS
REPORT prior to initial
scram time measurements
for the cycle,
performed in accordance
vith Specification
$:3.6:.1
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LIMITING CONDITIONS FOR OPFRATION SURVEILLANCE REQUIREMENTS
4.5.K Minimum Critical Power
Ratio (MCPR)

4.5.K.2 (Cont'd)

b./[: as defined in the
CORE OPERATING LIMITS
REPORT following the
conclusion of each
scram-time surveillance
test required by Speci-
fications 4.3.C.1 and
RodilaRs

The determination of
the limit must be
completed within 72
hours of each
scram-time surveillance
required by
Specification 4.3.C.

L. APRM Setpoints
PD ghall/be ,
dete ned/dai wh
e reactpr 19 ) =
rated thérma pover.

(Deleted )
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3.5 BASES (Cont'd)
3.5.1. Average Planar Linear Heat Ceneration Raty (APLHGR)

This specification assures that the peak cladding temperature
following the postulated design basis loss-of-coolant accident will
not exceed the limit specified in the 10 CFR 50, Appendix K,

The peak cladding temperature following a postulated loss-of-coolant
accident is primarilv a function of the average heat generation rate
of all the rods of a fuel assembly at any axial location and is only
dependent secondarily on the rod-to-rod power distribution within an
assembly. Since eypected local variations in power distribution
within a fuel assembly affect the calculated peak clad temperature by
less than + 20°F relative to the peak temperature for a typical fuel
design, the limit on the average linear heat generation rate is

- sufficient to assure that calculated temperatures are within the

IVSART NJ 10 cPR 50 Appendix K limit.

3.5.J. Linear Heat Generation Rate (LHCR)

This specification assures that the linear heat generation rate in any
rod ie less than the design linear heat generation if fuel pellet
densification is postulated.

The LHGR shall be checked daily during reactor operation at

2 25 percent power to determine if fuel burnup, or control rod
movement has caused changes in power distribution. For LHGR to be a
limiting value below 25 percent of rated thermal power, the largest
total peaking would have to be greater than approximately 9.7 which is
precluded by a considerable margin when employing any permissible
control rod pattern.

3.5.K. Minimum Critical Power Ratio (MCPR)

At core thermal power levels less than or equal to 25 percent, the
reactor will be operating at minimum recirculation pump speed and the
moderator void content will be very small. For all designated control
rod patterns which may be employed at this point, operating plant
experience and thermal hydraulic analysis indicated that the resulting
MCPR value is in excess of requirements by a considerable margin.
With this low void content, any inadvertent core flow increase would
only place operation in a more conservative mode relative to MCPR.
The daily requirement for calculating MCPR above 25 percent rated
thermal power is sufficient since power distribution shifts are very
slow when there have not been significant power or control rod--
changes. The requirement for calculating MCPR when a limiting control
rod pattern is approached ensures that MCPR will be known following a
W change in power or power shape (regardless of magnitude) that could

place operation at a thermal limit.

APRM Setpoints
fu a n}p£7£§;z;r zz,‘;eti/{égx{l of/ Sectdon ¥.1 wefe bAsed/on
totdl pea facfor Aithin design Adimitg (FRP/ PD 0). ﬁ///
BFN / 3.5/4.5-33
Unit 1
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3.5 BASES (Cont'd)

3.5.M.

3.5.K,

BFN
Unit 1
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nscrum s st ad just to su t th 'co et “—\-\\\\
;‘,Z: eed in /& degrad u:éyz::é:zkw t co;;iE}d/
8 cohservativé t defign dssumptions.
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The minimum margin to the onset of thermal-hydraulic instability occurs
in Region I of Figure 3.5.M-1. A manually initiated scram upon entry
into this region is sufficient to preclude core oscillations which
could challenge the MCPR safety limit.

Because the probability of thermal-hydraulic oscillations is lower and
the margin to the MCPR safety limit is greater in Region II than in
Region 1 of Figure 3.5.M-1, an immediate scram upon entry into the
region is not necessary. However, in order to minimize the probability
of core instability following entry into Region II, the operator will
take immediate action to exit the region. Although formal
surveillances are not performed while exiting Region II (delaying exit
for surveillances is undesirable), an immediate manual scram will be
initiated if evidence of thermal-hydraulic instability is observed.

Clear indications of thermal-hydraulic instability are APRM
oscillations which exceed 10 percent peak-to-peak or LPRM oscillations
which exceed 30 percent peak-to-peak (approximately equivalent to APRM
oscillations of 10 percent during regional oscillations). Periodic
LPRM upscale or downscale alarms may also be indicators of thermal
hydraulic instability and will be immediately investigated.

Periodic upscale or downscale LPRM alarms will occur before regional
oscillations are large enough to threaten the MCPR safety limit.
Therefore, tne criteria for initiating a manual scram described in the
preceding paragraph are sufficient to ensure that the MCPR safety limit
will not be violated in the event that core oscillations initiate while
exiting Region II.

Normal operation of the reactor is restricted to thermal power and core

flow conditions (i.e., outside Regions I and II) where
thermal-hydraulic instabilities are very unlikely to occur.

References

1. "Fuel Densification Effects on General Electric Beiling Water
Reactor Fuel," Supplements 6, 7, and 8, NEIM-10735, August 1973.

2. Supplement 1 to Technical Report on Densification of General
Electric Reactor Fuels, December 14, 1974 (USA Regulatory Staff).

3. Communication: V. A. Moore to I. S, Mitchell, "Modified GE Model
for Fuel Densification," Docket 50-321, March 27, 1974.
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6.9.1.5 ARNUAL RADIOLOGICAL ERVIRONMENTAL OPERATING REPORT

The Annual Radioiogical Environmental Operating Report covering
the operation of the unit during the previous calendar year
shall be submitted before May 1 of each year. A single
submittal may be made for a multi-unit station. The report
shall include summaries, interpretations, and analysis of trends
of the results of the Radiological Environmental Monitoring
Program for the reporting period. The material provided shzll
be consistent with the objectives outlined in (1) the ODCM and
(2) Sections IV.B.2, IV.B.3, and IV.C of Appendix I to 10 CFR
Part 50.

6.9.1.6 SOURCE TZSTS

Results of required leak tests performed on sources if the tests
reveal the presence of 0.005 microcurie or more of removable

contamination.
6.9.1.7 CORE OPERATING LIMITS REPORT

a. Core operating limits shall be established and shall be
documented in the CORE OPERATING LIMITS REPORT prior to each
operating cycle, or prior to any remaining portion of an
operating cycle, for the following:

(1) @tor Specification 3.5.1

(2) The LHGR for Specificatiom 3.5.J

(3)Mhr Specification 3.5.K/4.5.K

(4) The APEM Flow Biased Rod Block Trip Setting for

Amad
Specification 2.1.A.l.cy Table 3.2.@

.M
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6.9.1.8

iaa)/&r}gfqufing,‘hd’;aigpg/,

or Table 3.2.C

Lo Lifor

The nnalyticnl methods used to determine the core operating

limits shall be those previously reviewed and approved by
the NRC, specifically those described in General Electric
Licensing Topical Report NEDE-24011-P-A, "General Blectric
Standard Application for Reactor Fuel" (latest approved

version).

¢. The core operating limits shall be determined such that all
applicable limits (e.g., fuel thermal-mechanical limits,
core thermal-hydraulic limits, ECCS limits, nuclear limits
such as shutdown margin limits, transient analysis limits,

and accident analysis limits) of the safety analysis are met.

d. The CORE OPERATING LIMITS REPORT, including any mideycle
revisions or supplements, shall be provided upen issuance

for each reload cycle to the RRC.
THE ANNUAL RADICACTIVE EFFLUENT RELEASE REPORT

The Annual Radicactive Effluent Release Report covering the
operation of the unit during the previous calendar year of
operation shall be submitted by April 1, of each year. The
report shall include summaries of the gquantities of radiocactive
liquid and gaseous effluents and solid vaste released from the
unit. A single submittal may be made for & multi-unit station.
The submittal should combine those sectioms that are common to
all units at the station; however, for units with separate
radvaste systems, the submittal shall specify the releases of
radiocactive material from each unit. The material provided
shall be (1) consistent with the objectives outlined in the 0DCM
and PCP and (2) in conformance with 10 CFR 50.36a and Section
IV.B.1 of Appendix T to 10 CFR Part S0.
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1.0

DEEINITIONS (Cont'd) MAY T ¢ 1993

Q.

o

- Interval between the end of one refueling outage
for & particular wmit and the end of the next subsequent refueling
outage for the same unit. 3

- Refueling outage is the period of time between
the shutdown of the unit prior to a refueling and the startup of the
unit after that refueling. For the purpose of designating frequency
of testing and surveillance, a refueling outage shall mean a
regularly scheduled cutage; hovever, where Such outages occur within
8 months of the completion of the previous refueling outage, the
required surveillance testing need not be performed unti] the next

regularly scheduled outage.
CORE_ALTERATION - CORE ALTERATION shall be the movement of any fye;,

Bources, reactivity control components, or other cemponents
affecting reactivity within the reactor vesgel vith the vessel head
remcved and fuel in the vessel. Movement of source range monitors,
intermediate range monitors, traversing in-core probes, or special
zovable detectors (including undervesgel replacement) ig not
considered a CORE ALTERATION. Suspension of CORE ALTERATIONS shall
not preclude completiom of movement of a component to a gafe

location.

Reactor Vv - Unless otherwige indicated, reactor vessel
pressures listed i{n the Technical Specifications &re those measured
by the reactor vessel steam sgpace detectors,

ecmal Parameters

- 48 - Minimum Critical Power
Ratio (MCPR) is the value of the critical power ratic associated
with the most limiting assembly in the reactor core. Critical
Pover Ratio (CPR) is the ratio of that power in a fuel assembly,
vhich is calculated to cauge some point in the assembly to
experience boiling transition, to the actual assembly operating

pover.

- ~ Transition boiling means the beiling regime
betveen nucleate and film boiling, Transition boiling is the
regime in wvhich both nucleate and film beiling oceur
intermittently vith neither type being completely stable.

v. Im ofl O *A 4 e - it i PDY /-
t rgtio, /for/all fyel as enbligs and/all al lofati
4 Yae cgre, #f tie maximum fgel rod pow dens (kW/ft) for
iyen fyel adsenm Y ang axial locapion té the Umitind ¢ r
gver dens /ft)/at thde locgtion
4, Avw ~ The

Average Planar Heat Generation Rate is applicable to & Specific
planar height and ig equal to the sum of the linear heat
generation rates for all the fuel rods in the gpecified bundle
&L the gpecified height divided by the number of fuel rods in
the fuel bundle.
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V. lnstirumentation
dnstrument Calibrastiopn - An instrument calidration means the

adjustment of an instrument signal output so that it
corresponds, withir acceptable range, and a&ccuracy, to & knownp
value(s) of the parameter which the instrument monitors.

Channel - A chamnel i{s an arrangement of the sensor(s) and
associated components used to evaluate plant variables and
produce discrete outputs used im logic. A channel terminates
and loses its identity where individual channel outputs are

combined in logic.

£ ] ~ An instrument functional test means
the injection of 2 simulated signsl into the instrument primary
senscr to verify the proper instrument channel response, slarm
and/or initiating action.

instrument Check ~ An instrument check is qualitative

determination of acceptable operability by observation of
instrument behavicr during operation. This determination shall
include, where possible, comparison of the instrument vith other
independent instruments measuring the same variable.

Leogdc N T - A logic system functional test
means & test of all relays and contacts of & logic circuit to
insure azll components are operable per design intent. Where
practicable, action will go to completion; i.e., pumps will be
started and valves operated.

irip System - A trip system means an arrangement of instrument
channel trip signals and auxiliary equipment required to
initiate actiun to accomplish a protective trip function. A
trip system may require one or more instrument channel trip
signals related to one or meore plant parsmeters in order to
initiate trip system action. Initistion of protective action
may require the tripping of a single trip system or the
coincident tripping of two trip systems.

Protective Action - An action initiated by the protection system
vhen a limit is reached. A protective action can be at a

channel or system level.

Protective Function - A system protective action which resu.ts

from the protective action of the channels monitoring a
particular plant condition.

AMENDMENT NO. 2 1 7
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i.1/2.,1 FUEL CLADDING INTEGRITY

SAFETY LIMIT LIMITIRG SAFETY SYSTEM SETTING
1.1 [FUEL CLADDING INTEGRITY 2.1 FUEL CLADDING IRTEGRITY
Applicability Applicability

Applies to the interrelated
variables associated with fucl
thermal behavior.

QQ!ggtive

To establish limits which
engure the integrity of the
fuel cladding.

Specifications

A. Thermal Pover Limits

l.

Reactor Pressure >800
psia and Core Flow
> 10% of Rated.

When the reactor
pressure is greater
than 800 psia, the
existence of a minisum
critical powver ratio
(MCPR) lesa than 1.07
shall constitute
viclation of the fuel
cladding integrity
safety limit,

1.1/72.1-1

Applies to trip settings of
the instruments and devices

which are provided to

prevent the reactor system
safety limits from being

exceeded.

0 iv

To define the lev.. of the
process variables at which
automatic protective action
is initiated to prevent the

fuel cladding integrity
safety limit from being
exceeded.

Specifications

The limiting safety system

settings shall be as
specified below:

A. Neutrop Flux Irip
Sectings

1. APRM Flux Scram
Trip Setting

(RUN Mode) (Flow

Biaged)

a. When the Mode
Switch is in

the RUN

position, the

APEM flux
scram trip

setting
shall be:




120% of
rated thermal
power.,




row-

ine APEM Rod Block
setting shall be le

s
qual t the limit spe

qual to
the CORE OPERATING L
"PIRT
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(Deleted)

H. Main Steam line Isolation on lLow Pressure and Main Steam Line
Isolation Scram

The low pressure isolation of the main steam lines at 825 psig was
provided to protect against rapid reactor depressurization and the
resulting rapid cooldown of the vessel.. The scram feature that
occurs when the main steamline isolation valves close shuts down the
reactor so that high power operation at low reactor pressure does
not occur, thus providing protection for the fuel cladding integrity
safety limit. Operation of the reactor at pressures lower than 825
psig requires that the reactor mode switch be in the STARTUP
position, where protection of the fuel cladding integrity safety
limit is provided by the IRM and APRM high neutren flux scrams.
Thus, the combination of main steamline low pressure isclation and
{gsolation valve closure scram assures the availability of neutron
flux scram protection over the entire range of applicability of the
fuel cladding integrity safety limit. In addition, the isolation
valve closure scram anticipates the pressure and flux transients
that occur during nermal or inadvertent isclation valve closure.
with the scrams set at 10 percent of valve closure, neutron flux

does nct increase.

& K. Reactor Low Water Level Setpoint for Initiaticn of EPCI and RCIC

Closing Main Steam Isolation Valves, and Starting LPCI and Core
Sprav Pumps.

These systems maintain adequate coolant inventory and provide core
cooling with the objective of prevemting excessive clad
temperatures. Ihe design of these systems to adequately perform the
intended function is based on the specified low level scram setpoint
and initiation setpoints. Transient analyses reported in Sectiom l4
of the FSAR demonstrate that these conditions result in adequate
safety margins for both the fuel and the system pressure.

References

1. Supplemental Reload Licensing Report of Browns Ferry Nuclear
Plant, Unit 2 (applicable cycle-specific document).

2. GE Standard Applicatir . for Reactor Fuel, NEDE-24011-P-A and
NEDE-24011-P-A-US (latest approved versiom).
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TABLE 3.1 .A
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMEMTATION REQUIREMENTS
Min. No. of
Operable
Instr. Hodes in Function
Channels EE!&.Q!.QEiEib.S
Per Trip Shut- Startup/
Sxstem (1)(23) Irie Functien Irip Level Selting down  Refuel (7) Mot Standby Run
1 Mode Switch in X X X X
Shutdown
] Manual Scram X X X X
1RM (16) $hnd
3 High Flux £1207125 Indicated X(22) x(22) X (%)
on scale
3 Inoperable X X (%)
APRM (16){24)(25)
2" 3(u) High Flux
Flow Biased) See Spec. 2.1 .A.1} X
& 30 High Flux
Fixed Trip) ¢ 120% X
2 3(n) High Flux 15X rated power X(17) (15)
42" 3014) !gcntlu 12) X{17) X
M Trip Vp ber = {12) @(5‘ K@
2 High Reactor
Pressure 5 1055 psig X(10) X X
{PIS-3-22AA,88,C,
2 High Drywell
Pressure (14) € 2.5 psig X{8) X{8) X
{PI5-64-56 A-D)
2 Reactor Low Water
Level (14) > 538" above X X X

(L15-3-203 A-D) vessel zero

Action
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HOTES FOR TABLE J.1.A

BFN

There shall be two OPERABLE or tripped trip systems for each functionm,

If the minimum number of OPERAELE instrument channels per trip system
cannot be met for onme trip system, trip the INOPERABLE channels or entire
trip system within one hour, or, alternatively, take the below listed
action for that trip function. If the minimum number of OPERABLE
{nstrument channels cannot be met by either trip system, the appropriate
action listed below (refer to right-hand column of Table) shall be

taken. An INOPERABLE channel need not be placed iu the tripped condition
wvhere this would cause the trip function to occur. In these cases, the
INOPERABLE channel shall be restored to OPERABLE status within two hours,
or take the action listed below for that trip functiom.

A. Initiate insertion of OPERABLE rods and complete insertiom of all
OPERABLE rods within four hours. In refueling mode, suspend all
operations involving core alterations and fully imsert all OPERABLE

control rods within one hour.

B. Reduce p.wer level to IRM range and place mode switch in the
STARTUP/BOT Standdby position within 8 hours.

L]

Reduce turbine load and close main steam line isolation valves within
8 hours.

D. Reduce power to less than 30 percent of rated.
Scram discharge volume high bypass may be used im SHUTDOWN or REFUEL to

bypass scram discharge volume scram and scram pilot air bheader low
pressure scram with control rod block for reactor protection system reset.

(Deleted)
Bypassed when turbine first stage pressure i{s less than 154 psig.

IRMs are bypassed when APRMs are onscale and the reactor mode switch is
in the RUN position.

The design permits closure of any two lines wvithout & scram being
initiated.

when the reactor is subcritical and the reactor water temperature is less
than 212°F, only the following trip functions need to be OPERABLE:

A. Mode switch in SHUTDOWN

B. Manual scram

C. High flux IRM

D. Scram discharge volume high level

s (A obods st (s fed )

F. Scram pilot air header low pressure

3:1/‘01-5
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INSERT B: - B A

E. For the APRM functions only, if only two APRM chaunels are OPERABLE,
restore a third APRM channel to OPERABLE status or trip one of the
inoperable APRM channels within 6 hours. If only one APRM channel
is OPERABLE, ¢trip one inoperable APRM channel immediately and
restcre an inoperable APRIM channel toc OPERABLE status or initiate
alternative action within 2 hours.

F. For the APRM functions only, if one voter channel is inoperable in
one trip system, restore the voter channel to OPERABLE status or
trip the inoperable channel or the entire trip system within 12
hours. I1f cone voter channel is inoperable in both trip systems,
restore the incoperable voter channels to OPERABLE status or initiate
alternative action within 6 hours,

i T
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NOTES FOR TABLE 3.1.A (Cont'd)

8. Not required to be OPERABLE when primary containment integrity is not 4
required.

9. (Deleted) {

-

10. Not required to be OPERABLE when the reactor pressure vessel head is nOt}ﬂ;;r—_—’;Er
hee wi

bolted to the vessel.
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Less than OPERABLE LPRMs will cause ;@)@yga’&

hannel shared by Reactor Protection System and Primary Containment and
Reactar vessel Isolation Control System. A channel failure may be a

channel failure in each system.

=
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15, The APRM 15 percent scram is bypassed in the RUN Mode.

Channel shared by Reactor Protection System and Reactor Manual Control
System (Rod Block Pertion). A chanmel failure may be a channel failure
in each system. If a caannel is allowed to be inoperable per !
Table 2.1.4, the correspending function in that same channel may be

inoperable in the Reactor Manual Control System (Rod Block). |

16.

~-

Not required while performing low power physics tests at atmospheric
pressure during or after refueling at power levels not to exceed 5 Mw(t).

e

18. This function must inhibit the automatic bypassing of turbine comtrol
valve fast closure or turbine trip scram and turbine stop valve closure
scram vhenever turbine first stage pressure is greater than or equal to

154 psig.

19, Action 1.4 or 1.D shall be taken only if the permissive fails in such a
manner to prevent the affected RPS logic from performing its intended
function. Otherwise, no action is required.

.

20. (Deleted)

QPE per ap&d’?icntion 3 10 B. l. Ihc removal of eight (8) sherting
links ‘s required to provide noncoincidence high-flux scram protection

from r.ne Sﬁrﬂew py:@

(
Em v
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INSERT C: o)

The same three (3) required APRM channels are shared by both RPS
trip systems.

P

Any combination of APRM upscale or incperative trips from two
different (non-bypassed) APRMs will trip all of the 2/4 voter units.

INSERT E:

in the REFUEL Mode unless adequate shutdown margin has been
demonstrated per Specification 3.3 A.1, whenever any control rod is
withdrawn from a core cell containing one or more fuel assemblies,
shorting links shall be removed from the RPS circuitry to enable the
Source Range Monitor (SRM) noncoincidence high-flux scram function.




TABLE 4.1 A
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION FUNCTIONAL TESTS
MINIMUM FUNCTIONAL TEST FREQUENCIES FOR SAFETY INSTRUMENT AND CONTROL CIRCUITS

Group (2) Functional Test Minimym Freguency(3)
:C,: 5 Mode Switch in Shutdown A Place Mode Switch in Shutdown Each Refueling Qutage
'1
£ Manuval Scram A Trip Channel and Alarm Every 3 Months
"
IRM
High Flux C Trip Channe! and Alarm (4) Once/Week During Refuzling
and Before Each Startup
Inoperative C Trip Channel and Alarm (4) Once/Week During Refueling
and Before Each Startup
APRM -
High Flux (15% Scram) Trip Output Relays (4) (57) Sefore—Eech-Startupwmd £, ( ,,_";.,\5 {?)
High Flux {Flow Biased) Trip Output Rehys (4) (‘ B Evc; e Fh s
- /Y Vore- Les, {IP) fQ.L eling Oty o
High Flux (Fixed Trip) Trip Outpot Re ays 4) (v naelmanh t,q,, "‘no. 7
- 2/% Vobe kog.c {:o) s.,:\ ng...t.. t.. Ay @
- Inoperative Yriz Output lc ays (4) (%) i
o nl— (g
. d / / & vl // Z_m Bl e
-3
High Reactor Pressure Trip Channel and Alarm (7) Once/Month

(P15-3-224A, BB, C, D)

mr Drywell Pressure 8 Trip Channel and Alarm (7) Once/Month
PIS-64-56 A-D)
Reactor Low Water lLevel B Trip Channel and Alarm (7) Once/Month

(L1S-3-203 A-D)

i ——————

2/-/ [vip Voler Trip Scrn Gontsifors (m 0»«/Na/<
\




NOTES FCR TABLE 4.1.23
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' 2 Initiall he aininum frequency for ¢t icat
" - q y {oc the indicated tests shall de once per

r
.

A dQSC. 19‘-0“ O‘ the three SIOUQS 1§ JlC-UCE4 7 tiié Bases OE th
- - -5

(=

m . - - V

o;£C!-E:‘l tests are not required when the systems are not required to be
[»“xA' '?t are oge:ac:nq (L.e., already tripoed). £ tests are missed
hey shall De performed prior to returning the systems 20 CPERABLZ ]
status. . T -

4 ] - -
En;? instrumentacion (s exempted frcm the instrument channe! tes:
.‘ e b - . ~
‘e:.n1.Acn. ™is instrument channel functional test will consist ~f
injecting a simulated elec:ri o ;

R

1
cal signal into the measursment channels.
ci (&2’ 9””)

8. : J?C"O al tes
(:f tunes! ¢ of Jhe Jlow blL necylorx £
oy bx’/:'z.c/ /-/" f/s,p,(.or:nef! .n@
". ; -w 4 i - - -
’ 7 ’?n:.-cna. test ConsSists oc the lnjecticn of @ rinulated signal Llacs zhe
: o s R ol : - - - - ‘o i
e.e-..??fc ¢oip Circuliry Ln place of the sensoc sicnal o verify
coerability of the trip end alacrs funczicns - o

The 5 ._0 | - - ¥ .
unctional test {requency decreased (o once svery lthree months

reduce challenges to rellef valves per NUREG 0737, Iiem -

-

(3.X.3.16.

\/

Not required to be performed when entering the STARTUP/HOT
STANDBY Mode from RUN Mode until 12

hours after entering the
STARTUF/HOT STANDBY Mode.

10. Functional test consists of simulating APRM trip conditions at

the APRM channel outputs to check all combinations of two
tripped inputs to the 2/4 voter logic in each voter channel .

£3q Punctional test consists of manually tripping the 2/4 voter

trip output, one voter -hannel at a time, to demeonstrate that
each scram contactor for each RPS trip system channel (Al, A2,
81 and B2) operates and produces a half-scram.

T —

The channel functional test shall
the 2/4 voter channels.

—

include both the AFRM channels and

The channel functional test shall include both the APRM channels and

the 2/4 voter channels plus rhe flow input functiom, excluding the
flow transmitters.

L 1/ .
oniz 2 PR i1-10
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TABLE 4.1.8
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT CALITBRATION
HINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS

Instrument Channel Growp {1} Lalibration Hinimum Frequency(2)

iRM High Flux C Comparison to APRM on Controlled Note (4)
Startups (6)

APRM Migh Flux

Output Signal Heat Balance Once/7 Days
iy‘_‘lfle- Bias Signal Calibrate Flow Bias Signal (7) Once/Operating Cycle
lfl?lﬂ Stgnal TIP System Traverse (8) Every 1000 Effective Full
> Power Hours
Nl?h Reactor Pressure 8 Standard Pressure Source Once/6 Heaths (9)
Pi5-3-22 AA, BB, C, D)
High Drywell Pressure B8 Standard Pressure Scurce Once/18 Months (9)
PIS-64-56 A-D)
Reactor Low Water Level B Pressure Standard Once/18 Months (9)

(L15-3-203 A-D)

High Water lLevel in Scram
Discharge Volume
Float Switches

(LS-85-45-C-F) A Calibrated Water Column Once/18 Months
Electronic tevel Switches
(LS-85-45 A, B, G, W) 8 Calibrated Water Column Once/18 Months (9)

Main Steam Line Isclation Valve
Closure A Note (5) Note (5)

Turbine First Stage Pressure
Permissive (PIS-1-8) A&B,
P1S-1-91 AsB) ] Standard Pressure Source Once/18 Months (9)

Turbine Stop Valve Closure A Note (5) Note (5)

Turbine Control Valve Fast Closure
en Turbine Trip A Standard Pressure Source Once/Operating Cycle

Low Scram Pilot Alr
Header Pressure (PS B5-35 Al, A Standard Pressure Source Onca/18 Months
A2, Bl, & B2)

¥6. L2 435
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NOTES FOR TABLE 4.1.B

5s A description of three groups is included in the bases of this
specification,

% Calibrations are not required when the systems are not required to be

OPERABLE or are tripped. If calibrations are missed, they shall be
performed prior to returning the system to an OPERABLE status.

3. (Deleted) _{
4, Required frequency is initial startup following eaci. refueling outage.
5. Physical inspection and actuation of these position switches will be

performed once per operating cycle.

6. On cont:»i.ed startups, overiap between the IRMs and APRMs will be
verified.

B T S
ion wiYl condist of galibraging tbé sen
ffset/netwofks durifg each/operaging c¥c
alog Aype yith redpfidant flov signals
compirator/trip and upscagde wil)/ be
o Table 4.2.0 tc engure the pr
ing cycYe. Refgr to 4/(1 BaseS fo
Frequency.

8. A complete TIP system traverse calibrates the LPRM signals to the process
computer. The individual LPEM meter readings will be adjusted as a
minimum at the beginning of each operating cycle before reaching 100
percent power,

9. Calibration consists of the adjustment of the primary semnsor and
associated components so that they correspond vithin acceptable range and
accuracy to known values of the parameter which the chamnel monitors,
including adjustment of the electromic trip circuitry, so that its output
relay changes state at or more conservatively than the analog equivalent
of the trip level setting.

The flow bias signal calibration will consist of calibrating the
analog differential pressure flow sensors once per operating cycle.
Calibration of the flow bias processing system is done once per
operating cycle as part of the overall APRM instrumentation
calibration.

. 3.1/4.1-12 AMENDMENT NO. 227
Unit 2
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The reactor protection system automatically initiates a reactor scram to:

- Preserve the integrity of the fuel cladding.
39 Preserve the integrity of the reactor coolant syster.

3. Minimize the energy which must be absorbed following a loss of
coolant accident, and prevents criticality.

This specification provides the limiting conditions for operation
necessary to preserve the ability of the system to tolerate single
failures and still perform its intended function even during periods when
instrument channels may be out of service because of maintenance. When
necessary, one channel may be made INOPERABLE for brief intervals to
conduct required functional tests and calibrations.

The reactor protection trip system is supplied, via a separate bus, by
its own high inertia, ac motor-generator set. Alternate power is
available to either Reactor Protection System bus from an electrical bus
that can receive standby electrical power. The RPS monitoring systeam
provides an isolation between nonclass lI power supply and the class

1Z RPS bus. This will ensure that failure of a nonclass lE reactor

protection power supply will nmot cause adverse interaction to the
class 1E Reactor Procection System.

The reactor protection system is made up of two independent trip systems
(refer to Section 7.2, FSAR). There are usually four channels provided
to monitor each critical parameter, with two channels in each trip
system. The outputs of the channels in a trip system are combimed in a
logic such that either chanmel trip will trip that trip system. The

simultaneous tripping of both trip systems will produce a reactor scram.

This system meets the intent of IEEE-279 for Nuclear Power Plant
Protection Systems. The system has a reliability greater than that of a
2-gut-c{ 3 syst.m and somewhat less than that of a l-out-of-2 syatem.

with the exception of the Average Power Range Monitor (APRM) channels,
the Intermediate Range Monitor (IRM) channels, the Main Steam Isolatiocm
Valve closure and the Turbine Stop Valve closure, each trip system logic
has one instrument channel. When the minimum comdition for operatiom om
the number of OPERABLE instrument channels per untripped protectiom trip
gystem is met or if {t cannot be met and the effected protectiom trip
system is placed in a tripped condition, the effectiveness of the
protection system is preserved; i.e., the system can tolerate a single

failure still perform its intended functiom ij_w____’?
reactor %—W@eu /‘n/;ro}‘ad /oynch/prytcy?

>

3.1/4.1~14

Unit 2



The APRM system is divided into four APRM channels and four 2-ocut-
of-4 trip voter channels. Each APRM channel provides input to each
of the four voter channels. The four voter channels are divided
into two groups of two each, with each group of two providing inputs
to one RPS trip system. The APRM system 1s designed to allow one
APRM channel, but no voter channels, to be bypassed. A trip from
any one unbypassed APRM will result in a "half-trip" in all four of
the voter units, but no trip inputs to either RPS trip system. A
trip from any two unbypassed APRM channels will result in a full
trip in each of the four voter channels, which in turn results in
two trip inputs into each RPS trip system resulting in a full scram.

Each APRM instrument channel receives input signals from forty-three
(43) Local Power Range Monitors (LPRMs). A minimum of twenty (20)
LPRM inputs with three (3) per axial level is required for the APRM
instrument channel to be OPERABLE. Fewer than the required minimum
number of LPRM inputs generates an instrument channel inoperative
alarm and a control rod block but does not result in an automatic
trip input to the 2-out-of-4 voters.
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TRM Each protection trip system has one more than is necessary to meet {
the mum number required per channel. is allows the bypassing of
on per ggotection trip system for mainte testi or

calibration. ddi [3 & av,
1 The bases for the scram setting for

the IRM, APRM, high reactor pressure, reactor low water level, MSIV
closure, turbine control valve fast closure and turbine stop valve
closure are discussed in Specifications 2.1 and 2.2.

Instrumentation (pressure switches) for the drywell are provided to
detect a loss of coolant accident and initiate the core standby cooling
equipment. A high drywell pressure scram is provided at the same setting
as the core cooling systems (CSCS) initiation to minimize the energy
vhich must be accommodated during a loss of coolant accident and to
prevent return to criticality. This instrumentation is a backup to the

reactor vessel water level instrumentation. %

A reactor mode switch is provided which actuates or bypasses the various
scram functions appropriate to the particular plant operating status.
Reference Section 7.2.3.7 FSAR.

The manual scram function is active in all modes, thus providing for a
manual means of rapidly inserting control rods during all modes of
reactor operation.

The IRM system (120/125 scram) in conjunction with the APRM system
(15 percent scram) provides protection against excessive power levels and o .
short resctor periods in the startup and intermediate power ranges.

The control rod drive scram system is designed so that all of the water
which {s discharged from the reactor by & scram can be accommodated in
the discharge piping. The discharge volume tank accommodates in excess
of 50 gallons of water and is the low point in the piping. No credit was
taken for this volume in the design of the discharge piping as concerns
the amount of water which must be sccommodated during a scram. Duriag
normal operation the discharge volume is empty; however, should it fill
vith water, the water discharged to the piping from the reactor could not

BFN 3.1/4.1-15 AMENDMENT NO. 227
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be accommodated which would result in slow scram times or partial control
rod insertion. To preclude this occurrence, level switches have been
provided In the instrument volume which alarm and scram the reactor when
the volume of water reaches 50 gallons. As indicated above, there is
sufficlent volume in the piping to accommodate the scram without
impalrment of the scram times or amount of insertion of the control

rods. This function shuts the reactor down while sufficient volume
remains to accommodate the discharge water and precludes the situation in
which a scram would be required but not be able to perform its function
adequately.

A source range monitor (SRM) system is alsc provided to supply additional
neutron level information during startup but has no scram functions.
Reference Section 7.5.4 FSAR. Thus, the IRM is required in the REFUEL
and STARTUP modes. 1In the power range the APRM system provides required
protection. Reference Section 7.5.7 FSAR. Thus, the IRM System i{s not
required in the RUN mode. The APRMs and the IRMs provide adequate
coverage 1n the STARTUP and intermediate rangeﬂ

The high reactor pressure, high drywell pressure, reactor low water
level, low scram pilot alr header pressure and scram discharge vclume
high level scrams are required for STARTUP and RUN modes of plant
cperation. They are, therefore, required to be cperational for these
modes of reactor operation.

The requirement to have the scram functions as indicated in Table 3.1.A
OPERABLE in the REFUEL mode is to assure that shifting to the REFUEL mode
during reactor power operation does not diminish the need for the reactor

protection system.

=§£ﬁnk,
r
Because of the APRM downscale)(limit of > 3 percent when in the RUN mode

BFN
Unit

and high levelllimit of <15 percent when in the STARTUP Mode, the
transition between the STARTUP and RUN Modes must be made with the APRM
instrumentation indicating between 3 percent and 15 percent of rated

5 Y In addition, the IRM system
must be ind 6% ux setting (120/125 of scale) or a
scram will occur when in the STARTUP Mode. For normal cperating
conditions, these limits provide assurance of overlap between the IRM
system and APRM system so that there are no “gaps” in the power level
indications (l.e., the power level is continuously monitored from
beginning of startup to full power and from full power to SHUTDOWN).
when power 1s being reduced, Lif a transfer to the STARTUP mode is made
and the IRMs have not been fully inserted (a maloperational but not
impossible conditlion) a control rod hlock immediately occurs so that
reactivity insertion by control rod withdrawal cannot occur.

The low scram pilot air header pressure trip performs the same function
3s the high water level in the scram discharge instrument volume for fast
fill events in which the high level instrument response time may be
inadequate. A fast fill event is postulated for certain degraded control
air events in which the scram outlet valves unseat enough to allow 5 gpm
per drive leakage into the scram discharge volume but not enough to cause
control rod insertion.

3.1/4.1~16
2
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Tne minimum functional testing frequency used in this specification is
based on a rellabliity analysis using the concepts developed in reference
(1). This concept was specifically adapted to the one-out-of -two taken
twice logic of the reactor protection system. The analysis shows that the
sensors are primarily responsible for the reliability of the reactor
protection system. This analysis makes use of "unsafe fallure" rate
experience at conventional and nuclear power plants in a reliabllity model
for the system. An "unsafe fallure* is defined as one which negates
channel operabllity and which, due to its nature, is revealed only when
the channel is functionally tested or attempts to respond to a real
slgnal. Failure such as blown fuses, ruptured bourdon tubes. faulted
amplifiers, faulted cables, etc., which result in “upscale” or “downscale"
readings on the reactor instrumentation are “safe” and will be easily

recognized by the operators during cperation because they are revealed by
an alarm or a scram.

fhe channels listed in Tables 4.1.A and 4.1.B are divided into three
groups for functional testing. These are:

A. On-Off sensors that provide a scram trip function.

B. Analog devices coupled with bistable trips that provide a scram
function.

C. Devices which only serve a useful function during some restricted

mode of operation., such as STARTUP or SHUTDOWN, or for which the
only practical test is one that can be performed at SHUTDOWN.

The sensors that make up group (A) are specifically selected from among
the whole family of industrial on-off sensors that have earned an
excellent reputation for reliable Operation. During design. a goal of
0.9999 probablility of success (at the 50 percent confidence level) was
adopted to assure that a balanced and adequate design is achieved. The
probability of success is primarily a function of the sensor failure rate
and the test interval. A three-month test interval was planned for group
(A) sensors. This is in keeping with good operating practices, and

satisfles the design goal for the logic configuration utilized in the
Reactor Protectior System.

To satisfy the long-term objective of maintaining an adequate level of
safety throughout the plant lifetime. a minimum goal of 0.9999 at the 95
percent confidence level is proposed. With the (l1=out-of-2) X (2) logic.
this requires Lhat each sensor have an availability of 0.993 at the 95
percent confldence level. This level of availability may be maintained by

adjusttnY the test interval as a function of the abserved failure
history.

1. Reliability of Zngineered Safety Features as a Punction of Testing
Frequency, I. M. Jacobs, “Nuclear Safety,” Vol. 9, No. 4,
July-August, 1968, pp. 210-312.

3.1/4.1-17
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Group (C) devices are active only during a given portion of the
operational cycle. For example, the IRM is active during STARTUP and
inactive during full-power operation. Thus, the only test that is
meaningful is the one performed just prior to SHUTDOWN or STARTUP: R .
the tests that are performed just prior to use of the instrument.

Calibration frequency of the instrument channel is divided into two
groups. These are as follows:

1. Passive type Indicating devices that can be compared with like
units on a continuous basis.

2. Vacuum tube or semiconductor devices and detectors that drift or
lose sensitivity.

Experience with passive type instruments in generating stations and
substations indicates that the specified calibrations are adequate. Por
those devices which employ amplifiers, etc., drift specifications call for
drift to be less than 0.4 percent/month; i.e., in the period of a month a
drift of 4 percent would occur and thus providing for adequate margin.

For the APRM system drift of electronic apparatus s not the only
consideration in determining a calibration frequency. Change in power
distribution and loss of chamber sensitivity dictate a calibration every
seven days. Calibration on this frequency assures plant operation at or
below thermal limits.

A comparison of Tables 4.1.A and 4.1.B indicates that two instrument
channels have been included in the latter table. These are: mode switch
in SHUTDOWN and manual scram. All of the devices or sensors associated
with these scram functions are simple on—off switches and, hence,
calibration during operation is not applicable, i.e., the switch is either

on or off.

3.1/4.1~-19
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The sensitivity of LPRM detectors decreases with exposure to neutron flux
at a slow and approximately constant rate. The APEM system, which uses
the LPRM readings to detect a change in thermal pover, will be calibrated
every seven days using a heat balance to compensate for this change in
sensitivity. The REM system uses the LPEM reading to detect 2 localized
change in thermal power. It applies a correction factor based on the APRM
output signal to determine the percent thermal power and therefore any
change in LPRM sensitivity is compensa for by the APRM calibration.
The technical specification limits OI% CPRy and APLHGR are
determined by the use of the process computer or other backup methods,
These methods use LPRM readings and TIP data to determine the power

distribution.
Compensation in the process computer for changes in LPEM sensitivity will

be macde by performing a full core TIP traverse to update the computer
celculated LPRM correction factors every 1000 effective full power hours.

As & minimpum the individual LPRM meter readings will be adjusted at the
beginning of each operating cycle before reaching 100 percent power.

BFN 3.1/4.1-20 AMENDMENT NO. 21 ¢4
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TABLE 3.2 C
INSTRUMENTATION THAT INITIATES ROD BLOCKS

Minimwm Operable
Channels Per

—— Fungtion == Trip Leve) Setting
3 @y APRM Upscale (Flow Bias) (2)
3 APRM Upscale (Startup Mode) (8) (2
2 @ APRH Downscale (9) 2%
3 &y APRM Inoperative (10%)
27) REH Upscale (f"».‘!“u.u &
2(n I;Hﬂl)omscalo 9 (13 @ (5.
2(7) RBM inoperative (10c)
6(1) 1RH Upscale (8) <108/125 of full scale
6(1) IRM Downscale (3)(8) 357125 of full scale
6(1) IRH Detector net in Startup Position (8) (1)
6(1) I8 Inoperative (B) (10a)
3(1) (6) SRM Upscale (8) < M10° counts/sec.
3(1) (6) SRM Downscale (4)(8) 33 counts/sec.
1) (6) SRM Detector not in Startup Position (4)(8) (1)
(1) (6) SPM Inoperative (8) (10a)

/] ] Tz [ 7ttt 7]

Rod Block Logic

1{12) High Water Level in West
cram Discharge Tank
(LS-85-451)

1H1i12) High Water Leve! in East
cram Discharge Tank
(LS-85-45K)

Lo n-k/ an [ (13)
Toteomediite in R‘- ¢ (13)

Bt P Rey e ()

€25 gal.

<25 gal.

(H)
()
(1)
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NOTES FOR TABLE 3.2.C

1. The minipuw number of OPERABLE channels for each trip fumction is
detajled for the STARTUP and RUN positions of the reactor mode selector
switch, The SEM, IRM, and APRM (STARTUP mode), blocks need not be
OPERABLE in "EUN" mode, and the APRM (flow biased) rod blocks need not
be OPERABLE in "STAKTUP" mode.

With the number of OPERABLE channels less than required by the minimum
OPERABLE channels per trip function requirement, place at least one
inoperable channel in the tripped condition within ome hour.

2. The trip level setting shall be as specified in the CORE OPERATING
LIMITS REPORT.

3. IRM downscale is bypassed when it i{s on its lowest range.

4. SEMs A and C downscale functions are bypassed when IERMs A, C, E, and G
are abcve range 2. SEMs B and D downscale function is bypassed when
IRMs B, D, F, and H are above range 2.

SEM detector not in startup position is bypassed vhen the count rate is

100 CPS or the above condition is satisfied.
. ' ov APEA
REM

. During repair or calibration of equipment, not more than one SRH(@? /
channel nor more than two (AP IRM channels may be bypassed. * A
Bypassed channels are not counted as OPERABLE channels to meet the
minizum OPERABLE channel requirements. Refer to section 3.10.B for SEM
requirewents during core alterations.

wn

6. IRM channels A, E, C, G all in range 8 or above bypasses SEM channels A
and C functions.

IRM channels B, F, D, H all in range 8 or above bypasses SEM channels 3
and D functions.

7. The following operational restraints apply to the RBM only.

a. Both REM channels are bypassed vhen reactor power is (30
percent or vhen a peripheral (edge) control rod i{s selected.

_ 5. The REM need not be OPERABLE in the “"startup” pesitiom of the
Lnset K /? reactor mode selector switch.

A £ Two RBM channels are provided and only one of these may be
bypassed vith the console selector., If the inopercble
channel cannot be restored within 24 hours, the inoperable
channel shall be placed in the tripped condition within one
hour.

& , With both RBM channels inoperable, place at least ome
inoperable rod block monitor channel in the tripped condition

wvithin one hour.

BFN 1.2/4.2-26 AMENDMENT NO. 232
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The REM need not be OPERABLE if either of the following two
conditions is met:

(1) Reactor thermal power is >90 percent of rated and
MCPR is 21.40, or

(2) Reactor thermal power is <90 percent of rated and
MCPR is 21.70.
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quired pumber of LPRM inputs for rod selected.

s?” utew i’ Ly ,
18 adJusted to 113 3 2 {fiches, placing the detector
inches below the lowver core plate.

This function may be bypassed in the SHUTDOWN or REFUEL mode. If this
function is inoperable at a time wvhen OPERABILITY is required the
channel shall be tripped or administrative controls shall be
immedlately imposed to prevent control rod withdrawal.

.

e fAr thig secting shall bd¢ as
nl.t"tm' y / |

The /triy level gettifig gnd clipped Aalu
spgcified im the CORE OPERAPING LIMITS

e e ms——————  ——

A

R Ve ot L P ——
AMENDMENT NO.

weant LIV DA




e e SFCRCIAS

INSERT L:

13, The RBM rod block trip setpoints and applicable power ranges
are specified in the CORE OPERATING LIMITS REPORT (COLR).

14. Less than or equal to the setpoint allowable value specified
in the COLR,.

15. Greater than or egual to the setpoint allowable value
specified in the COLR.

PRSI




TABLE 4
SUBVEILLANCE REQUIREMENTS FOR INSYRUMENTATION

Fungtion Funciional Test
APRHM Upscale (Flow Bias) i) {13)
APRM Upscale (Startup Mode)
APRY Downscele

APRM Inoperative

Fprse
RBM Upscale (!Tnn Bias)
L7 A
RBM Downscale

RBM Inoperalive (1)

IRM Upscals {1)3(2)

IRM Downscale (1)(2) (13)

Detector Not in Startup Pesition (2) (once operating cCy

Incperative (1)(2) (13)

|'r-y\|(.'|. {1)(2) {(1})

Downscals (1)(2) (13)

1

Detector Not in Startup Position {2) (once/operating cycle)

SRi. laoperative

(1)(2) {(13)

v ; AV (18) / J
W25 AP & s ey AV SEN SRR SR S ARSI S e

iﬂ[iyvyi"' ﬁv?"",,xv . — vwifzﬁ!§!ﬁ .;:~“ F

P ey o —— — r; :
| g6 Giys Crupgiatyl ' ‘

AW
v

Rod Block Loglc (16)

Hef

”
i

West Scram Discharge once/quarter

Tank Watsr Level High
(L5-85-451)
East Scram Dischargs once/quarter
Tank Water Level High
(L5-85-45N)

ON IN3W
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\OTES FOR TABLES b.2.A THROUGH 4,21 except 4.2.0 anp &.2.5 JAN 26 1389
For TRMs_ond SAM3) :
l."Vj?ﬁEct?bnal tegts shall be performed once per month. . Fer BPAMS g, A
ROAMs frunctions tests shall be fVva'”(’( enel pea G rmomilhs
Functional tests shall be performed before each startup with a required

frequency not to exceed once per week.

This instrumentation is excepted from the functional test
The functional .est will consist of injecting a simulated

gignal into the measurement channel.
Tested during logic system functional tests.
Refer to Table 4.1.B.

The logic system functional tests shall include a calibration once per
ating cycle of relays and timers necessary for proper

the

ection
a par I
the instrun is behaving and/or
acceptable manner r the particular pla
is included in this yle for convenience and
icate that an instrument check wi e performed on the instrument.

! rument checks are not v these instruments are not
required to be OPERABLE or i

Calibration frequency shall

functionally tested during outage only.

The detector will be uring each operating cycle and the
proper amount of travel i ) core verified.

Functional test will consist of epplying simulated inputs (see

note 3). Local alarm lights representing upscale and downscale trips
verified, but no rod block will be produced at this *ime. The

inoperative tr: 111l be itiated to produce a rod block (SRM and IRM

cannot be verified t yroduce a rod bloc

yperative also bypassed with the mode switch in RUN). The functions
k directly will be

during the operating cycl
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This instrument check consists
all valves for consistence and
during refueling outages).

During each refueling ou

calibrated. This ]

- b

calidr
regsponse due to mechanic ]

nft

comparing the thermocouple read
for nominal expected values

channels shall
ccelerometer
the sensor.
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3.2 BASES (Cont'd)

The instrumentation which initiates CSCS action is arranged in a dual bus
system. As for other vital instrumentation arranged in this fashion, the
specification preserves the effectiveness of the system even during
periods when maintenance or testing is being performed. An exception to
this is when logic functional testing is being performed.

The control rod block functions are provided to generate a trip signal to
block rod withdrawal if the monitored power level exceeds a preset
value. The frip logic for this function is l-out-of-n: e.g., any trip

on one of PRMs, eight IRMs, or four SRMs will result in a rod block.

When the RBM is required, the minimum instrument channel requirements
apply. These requirements assure sufficient instrumentation to assure
the single failure criteria is met. The minimum instrument channel
requirements for the RBM may be reduced by cue for maintenance, testing,
or calibration. This does not significantly increase the risk of an
inadvertent control rod withdrawal, as the other channel is available,
and the RBM is a Lackup system to the writteu sequence for withdrawal of
control rods.

The APRM rod block function is flow biased and provides a trip signal for
blocking rod withdrawal when average reactor thermal power exceeds
pre-established limits set to prevent scram actuation.

The RBM rod block function provides local protection of the core; i.e.,
the prevention of critical power in a local region of the core, for a
single rod withdrawal error from a limiting control rod pattern.

If the IRM channels are in the worst condition of allowed bypass, the
sealing arrangement is such that for unbypassed IRM channels, a rod block
signal is generated before the detected neutrons flux has increased by
more than a factor of 10.

A downscale indication is an indication the instrument has failed or the
instrument is not sensitive encugh. In either case the instrument will
not respond to changes in control rod motion and thus, control rod motion
is prevented.

The refueling interlock: also operate one logic channel, anéd are required
for safety only when the mode switch is in the refueling position.

For effective emergency core cooling for small pipe breaks. the HPCI
system must function since reactor pressure does not decrease rapid
enough to allow either core spray or LPCI to operate in time. The.
automatic pressure relief function is provided as a backup to the HPCI in
the event the HPCI does not operate. The arrangement of the tripping
contacts is such as to provide this function when necessary and minimize
spurious operation. The trip settings given in the specification are

BFN 3.2/4.2-68
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4.2 BASES (Cont'd) SEP 2 2 1893

The best test procedure of all those examined is to perfectly stagger the
tests. That is, if the test interval is four menths, test one or the e
other channel every two months. This is shown in Curve No. 5. The i
difference between Cases 4 and 5 is negligidble. There may be other
arguments, however, that more strong.y support the perfectly staggered

tests, including reductions in human error.

The conclusions to be drawn are these:

1. A l-out-of-n system may be treated the same as a single channel in
terms of choosing a test interval; and

2. more than one channel should not be bypassed for testing at any one
time.

The radiation monitors in the reactor and refueling zones which initiate
building isolation and standby gas treatment operatio~ <.e arranged such
that two sensors high (above thr high level setpcint) in a single channel
or one senscr downscale (below lowv level setpoint) or inoperable in two
channels in the same zone will initiate a trip function. The functional
testing frequencies for both the channel functional test and the high
voltage pover supply functicnal test are based on a Probabilistic Risk
Assessment and system drift characteristics of the Reactor Building
Ventilation Radiation Monitors. The calibration frequency is based upon
the drift characteristics of the radiation monitors. 1

The automatic precsure relief instrumentation can be considered to be a
l-out-cf-2 logic system and the discussion above applies also. J
LN

The RCIC and EPCI system logic tests required by Table 4.2.B contain .
provisions to demonstrate that these systems will automatically restart on
a RPV lowv vater level signal received subsequent to a RPV high water level

trip.

Twsear V.S ms

e, SR

The eiectronic instrumentation comprising the APRM rod block and Rod
Block Monitor functions together with the recirculation flow
instrumentation for flow bias purposes is monitored by the same
gelf-test functions as applied to the APRM function for the RPS.
The functional test frequency of every six months is based on this
automatic self-test monitoring at 15 minute intervals and on the low
expected equipment failure rates. Calibraticn frequency of once per
{ operating cycle is based on the drift characteristics of the limited
number of analog components, recognizing that most of the processing
is performed digitally without drift of setpoint values.

N

BFN 3.2/4.2-73a
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2.3/8.3 REACTIVITY CONTROL

LIMITIRG CONDITIONS FUR OPZRATION

3.3.8. Coutrel Reds

3.c. If Specifications 3.3.B.3.b.1
through 3.3.8.3.b.3 cannnt
be met the reactor shall
not be started, or if the
reactor is in the run or
startup modes at less than
10% rated power, control rod
movement may be only by
actuating the manual scram
or placing the reactor mode
switch in the shutdowm

position.

4, Control rods shall not be

0CT 2 1 1993

SURVEILLANCE REQUIREMENTS {

- |4.3.B. Control Rods

vithdrawvn for startup or
refueling unless at least |

two source range channels
have an observed count rate
equal to or greater than
three counts per second.

Unit 2

3.3/4.3-8

3.b.3 When the RWM is not

OPERABLE a second
licensed operator

or other technically
qualified member of

the plant staff shall
verify that the correct
rod program is followed.

Prior to control rod
withdraval for startup
or during refueling,
verify that at least two
source range channels
have an observed count
rate of at least three
counts per second.

( Dele 2 )
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/4.3  BASES (Cont'd)

Aut_omatic rgd wvithdraval blo from one
blpck erropeous rod fithdrawsl soon en

onservatifely asspre that fuél damagé will
due to yod vithdrawal errors when this condition
\___/"\______——\

Scrap Insertion Times e e T, "

The control rod system is designated to bring the reactor subcritical at
the rate fast enough to prevent fuel damage; i.e., to prevent the MCPR
from becoming less than 1.07. The limiting power transient is given in
Reference 1. Analysis of this transient shows that the negative
reactivity rates resulting from the scram with the average response of
all the drives as given in the above specification provide the required
protection, and MCPR remains greater than 1.07.

On an early BWR, some degradation of comtrel red scram performance
occurred during plant STARTUP and was determined to be caused by
particulate material (probably construction debris) plugging an intermal
control rod drive filter. The design of the present control rod drive
(Model 7RDB144B) is grossly improved by the relocation of the filter to a
location out of the scram drive path; i.e., it cam no longer interfere
wvith scram performance, even if completely blocked.

The degraded performance of the original drive (CRD7RDB144A) under dirty
operating conditions and the insensitivity of the redesigned drive
(CRD7RDB144B) has been demonstrated by a series of engineering tests
under simulated reactor operating conditions. The successful performance
of the new drive under actual operating conditions has alsoc been
demonstrated by consistently good in-service test results for plants
using the nev drive and may be inferred from plants using the older model

3.3/4.3-17 AMENDMENT NO. 2 1.7




APLHGR) of any fuel assembly

at any axial location shall not

exceed the a;;r:“:ate}A?'n

the CORE
REPORT.

exceeded,

initiated

restore
prescrid
APLHGR

the prescr

2) hours,
brought to the COLD SHUTDOWN
CORDITIORN within 36 hours
Surveillance and corresponding
action shall continue until
reactor operation is within the
prescribed limits,

Linesr Heat Generation Rate (LHGR)

During steady-state power operation,
the linear heat generation rate

HGR) of any rod in any fue.
assembly at any axial location shall
not exceed the appropriate LEGR
limit provided in the CORE
OPERATIRG LIMITS REPORT. If at any
time during operation it is
determined by normal surveillance
that the limiting velue for LHCR is
being exceeded, action shall be
initiated within 15 minutes to
reatore operstion to within the
prescribed limits. If the LHGR is
not returned to within the
prescribed limits within two (2)
hours, the reactor shall be brought
to the COLD SHUTDOWN CORDITIOR
vithin 36 hours. Surveillance and

MAY 2 0 1993

BTAITYD © e
RECQUIREMENTS

The APLHGR shall be checked
daily during reactor

peration at > 25X rated
thermal power,

The LHGR shall be checked
daily during reactsr fuel
operation at ) I5% rated
thermal power,

AMENDMENT NO. 21 4
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LLANCE REQUIREMENIS

LIMITING CORDITIORS FOR OPERATION SURVE]
J. Linear Heat Generation Rate (LHACR) J. Linear Heat Generation Rate
(LHGR)

3,5.J (Cont'd)

corresponding action shall
continue until reactor operation
is within the prescribed limits.

I
|
3.5.X Minimum Critical Power Ratio | 4.5.K Minimum Critical Power
{ ' Ratio (MCPR)
{MCPR) |
| The minimum critical power ratio [ 1. MCPR shall be checked daily

r—
) MCPE) sha e equal te or i
greater than the operating limit ‘
r MCPR (OLMCPR) as provided in the |

. & }( \
ﬁf‘f?ﬂ’f” e CORE OPERATING LIMITS REPORT. |

/ exceeded, action shall be y yEred 7§

__’ﬂ_/,/ initiated within 15 minutes to
restore operation to within the

prescribed limits. If the using:
steady-state MCPR i{s not
returned to within the
prescridbed limits within two (2)
hours, the reactor shall be
brought to the COLD SEUTDOWN
CONDITION within 36 hours,
surveillance and corresponding accordance with
action shall continue until
reactor operation is within the

doy

—
prescribed limits. b. 2/ as defined in the CORE
OPERATIRG LIMITS REPORT
following the conclusion

of each scram-time

and 4.3.C.2.

‘Is.c.

AMENDMENT NO. 22 9
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during reactor power operation
at ) 25X rated thermal powver
and following any change in
pover level or distribution
that would cause operation

Fed If at any time during
ve | steady-stace operation it is with a LIMITING CONTROL ROD
o a/:fgmﬂ.f' determined by normal PATTERN.
! surveillance that the limiting Operating lim

[
(gtem ned as provided in the
CORE OPERATING LIMITS REPORT

o
U as defined in the CORE
OPERATING LIMITS REPOET
prior to initial scram
time messurements for the
cycle, performed in

Specification 4.3.C.1.

surveillance test required
by Specifications 4.3.C.1

The determination of the
limit must be completed
within 72 hours of each
scram-time surveillance
required by Specification

|
[ i i
er out"' | wvalue for MCPR is being ! 2. The)MCPR Jin m
f | i .
|

—r

-



2.5/4.5 CORE AND CONTAINMENT COQLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION

T§URVEILLARCB REQUIREMENTS

3.5 Core and Containment Cooling Svstems 4.5 Core and Containment

L. APRM Setpoints

(vel

41 and J.5.L.
2; net,/ the regetor
shnLl/g/e reduled to
power

rated/ therm
4 bours.

1. The resctor shall not be
operated at a thermal pover
and core flowv inside of
Regions I and IT of
Figure 3.5.M-1.

Coo

H‘

i Systems

APRM Setpoints

shal

p7 CMFLPD
determiged d
he redctor is
rated/ th al

- . rahilirey

Verify that the reactor is
outside of Region I and II
of Figure 3.5.M-1:

Pollowing any increase
of more than 5% rated

de

2. If Region I of Figure 3.5.M-1 thermal power wvhile
is entered, immediately initial core flov {s less
initiate a marual scram. than 45X of rated, and

3. If Region II of Figure 3.5.M-1 b. PFollowing any decrease

is entered:

8FN
Unit 2

3.5/4.5-20

of more than 10% rated
core flow vhile initial
thermal pover is greater
than 40% of rated.
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3.5 BASES (Cont'd)
3.5.1. Average Planar Linear Heat Ceneration Rate (APLHGR)

This specification assures that the peak cladding temperature
following the postulated design basis loss-of-coolant accident will
not exceed the limit specified in the 10 CFR 50, Appendix K.

The peak cladding temperature following a postulated loss-of-coolant
accident is primarily a function of the average heat generation rate
of all the rods of a fuel assembly at any axial location and is only
dependent secondarily on the rod-to-rod power distribution within an
assembly. Since expected local variations in power distribution
within a fuel assembly affect the calculated peak clad temperature by
less than + 20°F relative to the peak temperature for a typical fuel
design, the limit on the average linear heat generation rate is
sufficient to assure that calculated temperatures are within the
10 CFR 50 Appendix K limit.
4

3.5.J. Linear Heat Generation Rate (LHGR)

This specification assures that the linear heat generation rate in any
rod is less than the design linear heat generation if fuel pellet
densification is postulated.

The LHGR shall be checked daily during reactor operation at

2 25 percent power to determine if fuel burnup, or control rod
movement has caused changes in power distribution. For LHGR to be a
limiting value below 25 percent of rated thermal power, the largest
total peaking would have to be greater than approximately 9.7 which is
precluded by a considerable margin when employing any permissible
control rod pattern.

3.5.K. Minimum Critical Power Ratio (MCPR)

At core thermal power levels less than or equal to 25 percent, the
reactor will be operating at minimum recirculation pump speed and the
moderator void content will be very small. For all designated control
rod patterns which may be employed at this point, operating plant
experience and thermal hydraulic analysis indicated that the resulting
MCPR value is in excess of requirements by a considerable margin.
With this low void content, any inadvertent core flow increase would
only place operation in a more conservative mode relative to MCPR.
The daily requirement for calculating MCPR above 25 percent rated
thermal power is sufficient since power distribution shifts are very
slow when there have not been significant power or control rod-.
changes. The requirement for calculating MCPR when a limiting control

13“,,fc7 rod pattern is approached ensures that MCPR will be known following a
change in power or power shape (regardless of magnitude) that could
place operation at a thermal limit.

3.5.L.

@mﬁwm e
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At less than rated power conditions, the rated APLHGR limit is
adjusted by a power dependent correction factor, MAPFAC(P). At less
than rated flow conditions, the rated APLHGR limit is adjusted by a
flow dependent correction factor, MAPFAC(F). The most limiting
power-adjusted or flow-adjusted value is taken as the APLHGR
operating limit for the off-rated condition.

The flow dependent correction factor, MAPFAC(F), applied to the
rated APLHGR limit assures that (1) the 10 CFR 50,46 limit would not
be exceeded during a LOCA initiated from less than rated core flow
conditions and (2) the fuel thermal mechanical design criteria would
be met during abnormal operating transients initiated from less than
rated core flow conditions. MAPFAC(F) values are provided in the
CORE OPERATING LIMITS REPORT.

The power dependent correction factor, MAPFAC(P), applied to the
rated APLHGR limit assures that the fuel thermal mechanical design
criteria would be met during abnormal operating transients initiated
from less than rated power conditions. MAFFAC (P) wvalues are
provided in the CORE OPERATING LIMITS REPORT.

At less than rated power conditions, a power dependent MCPR
operating limit, MCPR(P), is applicable. At less than rated flow
conditions, a flow dependent MCPR operating limit, MCPR(F), is
applicable. The most limiting power dependent or flow dependent
value is taken as the MCPR operating limit for the off-rated
condition.

The flow dependent limit, MCPR(F), provides the thermal margin
required to protect the fuel from transients resulting from
inadvertent core flow increases. MCPR(F) values are provided in the
CORE OPERATING LIMITS REPORT,

The power dependent limit, MCPR(P), protects the fuel from the other
limiting abnormal operating transients, including localized events
such as a rod withdrawal error. MCPR(P) values are provided in the
CORE OPERATING LIMITS REPORT.




3.5 BASES (Cont'd)

3.5 M.

BFN
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The minimum margin to the onset of thermal-hydraulic instability
occurs in Region I of Figure 3.5.M-1. A manually initiated scram
upon entry into this region is sufficient to preclude core
oscillations which could challenge the MCPR safety limit.

Because the probability of thermal-hydraulic oscillations is lower
and the margin to the MCPR safety limit is greater in Region II than
in Region I of figure 3.5.M-1, an immediate scram upon entry into the
region is not necessary. However, in ord-r to minimize the
probability of core instability following entry into Region II, the
operator will take immediate action to exit the region. Although
formal surveillances are not performed while exiting Region II
(delaying exit for surveillances is undesirable), an immediate manual
scram will be initiated if evidence of thermal-hydraulic instability
is observed.

Clear indications of thermal-hydraulic instability are APRM
oscillations which exceed 10 percent peak-to-peak or LPRM
oscillations which exceed 30 percent peak-to-peak (approximately
equivalent to APRM oscillations of 10 percent during regional
oscillations). Periodic LPRM upscale or downscale alarms may alsc be
indicators of thermal hydraulic instability and will be immediately
investigated.

Periodic upscale or downscale LPRM alarms will occur before regional
oscillations are large enough to threaten the MCPR safety limit.
Therefore, the criteria for initiating a manual scram described in
the preceding paragraph are sufficient to ensure that the MCPR safety
limit will not be violated in the event that core oscillations
initiate while exiting Region II.

Normal operation of the reactor is restricted to thermal power and

core flow conditions (i.e., outside Regions I and II) where
thermal-hydraulic instabilities are very unlikely to occur.

3.5/4,5-32




6.9.1.7

SOURCE TESTS

Results of required leak tests performed on sources if the tests
reveal the presence of 0.005 microcurie or more of removable

contamination.
CORE OPERATING LIMITS REPORT

a. Core operating limits shall be established and shall be
documented in the CORE OPERATING LIMITS REPORT prior to each
operating cycle, or prior to any remaining pcrtion of an
operating cycle, for the following:

(1)@\@:}%7»«1:1:.:1“ 3.5.1 \

(2) The LﬁGR for Specification 3.5.J k\\

e WSS SR
(3)@1:‘:/’/:&/1.}‘”“” Specification 3.5.K/4.5.K \

(4) The APRM Flow Biased Rod Block Trip Setting for

Gorot
Specification Z.I.A.I.Cﬂflblﬂ 3.2.8 S e}l;kgp}:y

)

Wp;zic fov Blas)/Trip/Setsing sho /.’1;6@

e for s cffffgf;or Table 3.2.C

b. The annlytical_;;;;;;l used to determine the core operating
limits shall be those previcusly revieved and approved by
the NRC, specifically those described in General Electric
Licensing Topical Report NEDE-24011-P-A, "General Electric
Standard Application for Reactor Fuel™ (latest approved
version).

AMENDMENT NO. 232
6.0-26a




(4)

(8)

The rated APLHGR limit; the Flow Dependent APLHGR Factor,
MAPFAC (F); and the Power Dependent APLHGR Factor, MAPFAC(P)
for Specification 3.5.1I.

The LGHR limit for Specification 3.5.J.

The rated MCPR Operating Limit; the Flow Dependent MCPR
Operating Limit, MCPR(F); and the Power Dependent MCPR
Operating Limit, MCPR(P) for Specification 3.5.K/4.5.K.

The APRM flow biased rod block trip setting for Specification
2.1.A.1.c and Table 3.2.C.

The RBM downscale trip setpecint, high power trip setpoint,
intermediate power trip setpcint, low power trip setpoint, and
applicable reactor thermal power ranges for each of the
setpoints for Table 3.2.C.
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Operating Cvcle - Interval between the end of one refueling outage
for a particular unit and the end of the next subsequent refueling

outage for the same umit,

Refueling Outage - Refueling outage is the period of time between
the shutdown of the unit prior to a refueling and the startup of the

unit after that refueling. For .the purpose of designating frequency
of testing and surveillance, a re:ueling outage shall mean a
regularly scheduled outage; however, where such outages occur within
8 months of the completion of the previous refueling outage, the
required surveillance testing need not be performed until the next

regularly scheduled outage.

CORE ALTERATION - CORE ALTERATION shall be the movement of any fuel,
sources, reactivity control components, or other components
affecting reactivity within the reactor vessel with the vessel head
removed and fuel in the vessel. Movement of source range monitors,
intermediate range monitcrs, traversing in-core probes, or special
ovable detectors (including undervessel replacement) is not
nsidered a CORE ALTERATION. Suspensicn of CORE ALTERATIONS shall

Reactor Vessel Pressure - Unless otherwise indicated, reactor vessel

pressures listed in the Technical Specifications are those measured
bv the reactor vessel steam space detectors.

Thermal Parameters

- [ i i v - Minimum Critical Power
Ratio (MCPR) is the value of the critical power ratio associated
vith the mest limiting assembly in the reactor core. Critical
Power Ratic (CPR) is the ratio of that powver in a fuel assembly,
which is calculated to cause some point in the assembly to
experience boiling transition, to the actual assembly operating

pover.

re
.

Iransition Beiling - Transition boiling means the boiling regime
between nucleate and film boiling. Transitiom boiling is the
regime in which both nucleate and film boiling occur
intermittently with neither type being completely stable.

34 o) FAxipCm Fp 0Q 4 ng/ Power RBensity (CMFLPD) - -
flesg/Tatly, for All fdel asgémblieg/and aJA axial/ locagfions

copé, of dhe m rm el rodHover gdensity/(kW/f fof a

en el asgémbly MAnd [1 locagAon to Ahe limdting el fod

boweydens (kWyLr) at fhat logdtion.

4. Average Planar Linear Heat Ceperation Rate (APLAGR) - The

Average Planar Heat Gemeration Rate is applicable to a specific
planar height and is equal to the sum of the linear heat
generation rates for all the fuel rods in the specified bundle
at the specified height divided by the number of fuel rods in
the fuel bundle.
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DEFINITIONS (Cont'd)

Instrument Calibration - An instrument calibration means the

adjustment of an instrument signal output so that it
corresponds, within acceptable range, and accuracy, to a known
value(s) of the parameter which the instrument monitors,

Channel - A channel is an arrangement of the sensor(s) and
associated components used to evaluate plant variables and
produce discrete outputs used in logic. A channel terminates
and loses its identity where individual channel outputs are
combined in logic.

instrument Functional Test - An instrument functional test means
the injection of a simulated signal into the instrument primary

senscr to verify the proper iastrument channel response, alarm
and/or initiating action.

Instrument Check - An instrument check is qualitative ‘

‘eterminaticn of acceptable OPERABILITY by observation of
instrument behavior during operation. This determination shall
include, where possible, comparison of the instrument with other
independent instruments measuring the same variable.

Logic Svstem Functional Test - A logic system functional test

means & test of all relays and contacts of a logic circuit to
insure all components are OPERABLE per design intent. Where
practicable, action will go to completion; i.e., pumps will be
started and valves opera:ed.

Irip System - A trip system means an arrangement of instrument
channel trip signals and auxiliary equipment required to
initiate action to accomplish a protective trip functiom. A
trip system may require one or more instrument channel trip
signals related to one or more plant parameters in order to
initiate trip system action. Initiation of protective action
may require the tripping of a single trip system or the
coincident tripping of two trip systems.

Protective Actiog -~ An action initiated by the protection system
vhen a limit is reached. A protective action can be at a

channel or system level.

Brotective Punction - A system protective action vhich results

from the protective action of the channels monitoring a
particular plant condition.

1.0-8 AMENDMENT NO. 190




SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING
1.1 [FUEL CLADDINGC INTECRITY 2.1 FUEL CLADDING INTEGRITY
Applicabilicy Applicability

Unit 3

Applies to the interrelated
variables associated with fuel
thermal behavior.

To establish limits which
ensure the integrity of the
fuel cladding.

4§l n ‘o

A. Thermal Powver Limits

1. Reactor Pressure >800
psia and Core Flow
> 10% of Rated.

When the reactor
pressure is greater
than 800 psia, the
existence of a minimum
critical power ratio
(MCPR) less than 1.07
shall constitute
violation of the fuel
cladding integrity
safety limict.

Applies to trip settings of
the instruments and devices
which are provided to
prevent the reactor system
safety limits from being
exceeded,

Objective

To define the level of the
process variables at which
automatic protective action
is initiated to prevent the
fuel cladding integrity
safety limit from deing
exceeded.

Speeification

The limiting safety system
settings shall be as
specified below:

A. Heutronm Flux Trip
sSettings

3o APEM Flux Scram
Trip Setting
(Run Mode) (Flow
Biased)

a. When the Mcde
Switch is in
the RUN
position, the
APEM flux
scram trip

setting
shall be:

1.1/2-1-1




TAPTLOD T Y

core thermal
power shall th
APRM flux scram
trip setting bde
alloved to exceed
120% of rated
thermal powver.
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2.1 BASES (Cont'd)
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. (Deleted)

G. & H. Main Steam Line Isolation on Low Pressure and Main Steam Line
Isolation Scram

The low pressure isolation of the main steam lines at 850 psig was
provided to protect against rapid reactor depressurization and the
resulting rapid cooldown of the vessel. Advantage is taken of the
scram feature that occurs when the main steam line isclation valves
are closed, to provide for reactor shutdown so that high power
operation at low reactor pressure does not occur, thus providing
protection for the fuel cladding integrity safety limit. Operation
of the reactcr at pressures lower than 850 psig requires that the
reactor mode switch be in the STARTUP position, where protection of
the fuel cladding integrity safety limit is proviaed by the IRM and
APRM high neutron flux scrams. Thus, the combination of main steam
line low pressure isolation and isclation valve closure scram
assures the availability of neutrom flux scram protection over the
entire range of applicability of the fuel cladding integrity safety
limit. In addition, the isolation valve closure scram anticipates
the pressure and flux transients that occur during normal or
inadvertent isolation valve closure, With the scrams set at
10 percent of wvalve clcsure, neutron flux does not increase.

I.J.&% K. Reactor Low Water lLevel Setpcint for Initiatiom of HPCI and RC

Closing Main Steam Isolation Valves, and Starting L2CI and Cor

Spravy Pumps.

These systems maintain adequate coolant inventory and provide core
cooling with the cbjective of preventing excessive clad
temperatures. The design of these systems to adequately perform the
intended function is based on the specified low level scram setpoint
and initiation setpoints. Transient analyses reported in Sectiom 14
of the FSAR demonstrate that these conditions result in adequate
safety margins for both the fuel and the system pressure.

References

1. Supplemental Reload Licensing Report of Browns Ferry Nuclear
Plant, Unit 3 (applicable cycle-specific document).

2. GE Standard Application for Reactor Fuel, NEDE-24011-P-A and
NEDE-24011-P-A-US (latest approved versionm).

MAXIMUM EXTENDED LOAD LINE LiniT AND ARTS
TMPROVEMENT PROGRAM, ANALYSES FOR BROWNS
FERRY Nucear Puant Unit 12 Anp 3, NEDC-32433P
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TABLE 3.1.A
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS

Medes in Which Function
Hy rable
Shut- Startup/

Irip Fynction Irip Leve!l Setting down  Refuel (7) Hot Standby
Mode Switch in X X X
Shutdown
Manual Scram X X X
IRM (16) (21)

High Flux €120/125 Indicated X{22) X(22) X

on scale

Inoperative X X
APRM (16)(24)(25)

Hi Flux

Finwed Trip) < 120%
H|r- Flux
Flow Biased) See Spec. 2.1.A.1
High Flux < 15% rated power X(17)
n rative 13 X(17)
(% “
C o, k¥ GOE
Hi Reactor
ressure < 1055 psig X{10) X

High Drywel)

Pressure (14) £ 2.5 psig X{8) X(8)
Reactor Low Water

Level (14) 2 538" above X X

vessel zero

b

(S)
(5)

Actign (1)
1.A

1.A or |.aﬁori-E.

1A or 1.8 w
1A
*

Rl

L86L LT N




There shall be two OPERABLE or tripped trip systems for each function.

1f the minimum number of OPERABLE instrument channels per trip system
cannot be met for one trip system, trip the INOPERABLE channels or entire
trip system within one hour, or, alternatively, take the below listed
action for that trip functionm. I1f the minimum number of OPERABLE
instrument channels cannot be met by either trip system, the appropriate
action listed below (refer to right-hand column of Table) shall be

taken. An INOPERABLE channel need not be placed in tue tripped condition
where this would cause the trip functiom to occur. Im these cases, the
INOPERABLE channel shall be restored to OPERABLE status within two hours,
or take the action listed below for that trip function.

A. 1Initiate insertion of OPERABLE rods and complete 4insertion of all
OPERABLE rods within four hours. In refueling mode, suspend all
operations involving core alterations and fully insert all OPERABLE

control rods within one hour.

B. Reduce power level to IRM range and place mode switch in the
STARTUP/HOT STANDBY positien within 8 hours.

C. Recduce turbine load and close main steam line isolation valves within
8 hours.

D Reduce power to less than 30 percent of rated.

[

Scram discharge volume high bypass may be used in snutdown or refuel to
bypass scram discharge volume scram with comtrol rod block for reactor

protection system reset.
DELETED
Bypassed when turbine first stage pressure is less than 154 psig.

IRMs are bypassed when APRMs are onscale and the reactor mode switch is
in the RUN position.

The design permits cleosure of any tvo lines without & scram being
initiated.

When the reactor is subcritical and the reactor vater temperature is less
than 212°F, only the following trip functions need to be OPERABLE:

A. Mode switch in shutdown
B. Manual scram
C. High flux IRM

D. Scram discharge volume high level

. (ol A hegor/igind> (el e)
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TABLE 4.1 .8
RCACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT CALIBRATION
MINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS

o™
§~ Z Instrument Channel G-oup (1) Lalibration Minimym Frequency(2)
w IRM High Flux < Comparison to APRM on Controlled Note (4)
Startups (6)
APRM High Flux
Dutput Signal Heat Balance Once Every 7 Days
Flow Bias Signal Calibrate Flow Bias Signal (7) Once/Operating Cycle
LPRM Signal TIP System Traverse (B) Every 1000 Effective Full
»..L,f Power Hours
High Reactor Pressure i &) Standard Pressure Source Every 3 Months
High Drywell Pressure A Standard Pressure Source Every 3 Months
Reactor Low Water Level A Pressure Standard Every 3 Months
w MWigh Water Level in Scram
. Discharge Volume
ot Float Switches
S (LS-85-45C-F) A Calibrated Water Column (5) Nete (5)
o Electronic Lvl Switches
' (LS-85-45-A, B, G, H) -] Calibrated Water Column Once/Operating Cycle (9)
S Main Steam Line Isolation Valve Closure A Note (5) Note (5)
Turbine First Stage Pressure
Permissive A Standard Pressure Source Every 6 Months
Turbine Control Valve Fast Closure
or Turbine Trip B Standard Pressure Source Once/Operating Cycle
Turbine Stop Valve Closure * Note (5) Note (5)

S8 T ON INZWONIWY
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NOTES FOR TABLE 4.1.B SEP 27194 -

% A description of three groups is included in the Bases of this
specification.

- Calibrations are not required vhen the systems are not required to be

OPER/BLE or are tripped. If calibrations are missed, they shall be
performed prior to returning the system to an OPERABLE status,.

- (Deleted) _{

4, Required frequency i+ initial srartup following each refueling outage.

5, Physical inspection and actuation of these position switches will be
performed once per operating cycle.

6. On controlled startups, overlap betweeu the IRMs and APRMs will be
verified.

A complete TIP system traverse calibrates the LPRM signals to the proces:
computer. The individual LPEM meter readings will be adjusted as a
pinimum at the beginning of each operating cycle before reaching 100
percent power.

¥ Calibration consists of the adjustment of the primary sensor and
associated components so that they correspond within acceptable range and
accuracy to known values of the parameter which the channel monitors,
including adjustment of the electromic trip circuitry, so that its output
relay changes state &t or more conservatively than the analog equivalent
of the trip level setting.

INSERT H: /v\——\__\_\_\
£1 ]
The flow bias signal calibration will consist of calibrating the

analo i ial
CaJ‘bgagziieri?t‘ax a{essure flow sensors once Per operating cycl
! of the flow bias Processing szystem is done oncz pzf

operating cycle as "
ealibraticn part of the overall APRM instrumentation

M___———
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3.1 BASES

@ The reactor protection system automatically initiates a reactor scram to: |

[ Preserve the integrity of the fuel cladding.
2. Freserve the integrity of the reactor coolant system,

3., Minimize the energy which must be absorbed following a loss of
coolant accident, and prevents criticality.

This specification provides the limiting conditions for operation
necessary to preserve the ability of the system to tolerate single
failures and still perform its intended function even during periods when
instrument channels may be out «f service because of maintenance., Wwhen
necesgary, one channel may be made INOPERABLE for brief intervala to
conduct required functional tests and calibrations.

The reactor protection system is made up of two independent trip systems
(refer to Section 7.2, FSAR). There are usually four channels provided
to monitor each critical parameter, with two channels in each trip
system. The outputs of the channels in a trip system are combined in a
logic such that either channel trip will trip that trip system. The
simultaneous tripping of both trip systems will produce a reactor scram.

This system meets the intent of IEEE-279 for Nuclear Pover Plant
Protection Systems. The system has a reliability greater than that of a
2-out-of-3 system and somewhat less than that of a l-out-of-2 system.

With the exception of the Average Pover Range Monitor (APEM) channels,
the Intermediate Range Monitor (IRM) channels, the Main Steam Isclation
Valve closure and the Turbine Stop Valve closure, each trip system logic
has one instrument channel. When the minimum condition for operation on
the number of OPERABLE instrument channels per umntripped protection trip
system is met or if it cannot be met and the effected protectiom trip
system is placed in a tripped condition, the effectiveness of the
protection system is preserved; i.e., the system can tolerate a single

!ltc yoviyc fy cnypro
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The APRM system is divided into four APRM channels and four 2-out-
of-4 trip voter channels. Each APRM channel provides input to each
of the four voter channels. The four voter channels are divided
into two groups of two each, with each group of twe providing inputs
to one RPS trip system. The APRM system i1s designed to allow one
APRM channel, but no voter channels, to be bypassed. A trip from
any one unbypassed APRM will result in a "half-trip” in all four of
the voter units, but no trip inputs to either RPS trip system. A
trip from any two unbypassed APRM channels will result in a full
trip in each of the four voter channels, which in turn results in
two trip inputs into each RPS trip system resulting in a full scram.

Each APRM instrument channel receives input signals from forty-three
(43) Local Power Range Monitors (LPRMs). A minimum of twenty (20)
LPRM inputs with three (3) per axial level is required for the APRM
instrument channel to be OPERABLE. Fewer than the required minimum
number of LPRM inputs generates an instrument channel inoperative
alarm and a control rod block but does not result in an automatic
trip input to the 2-ocut-cf-4 voters.
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Each protection trip system has one mor than {s necessary to meet
the minimum number required per channel, 8 allows the bypassing of
one per protection trip system for maintenance, testing or

J. A T; M;ﬂﬂtm(ﬂmmiwmjﬁfn
: ﬁj' : The bases for the Scram setting for

Be 12N, APRM, high reactor pressure, reactor low wa.er level, MSIV
closure, turbine control valve fast closure, and turbine stop valve
closure are discussed in Specifications 2.1 and 2.2.

Instrumentation (pressure switches) for che drywell are provided to
detect a loss of coolant accident and initiate the core standby cooling
equipment. A high drywell pressure scram is provided at the same setting
as the core cooling systems (CSCS) initiation to minimize the energy
vhich must be accommodated during a loss of coolant accident and to
prevent return to criticality. This instrumentation is a backup te the

reactor vessel water level instrumentation.

A reactor mode switch is provided which actuates or bypasses the various
scram functions appropriate to the particular plant operating status,
Reference Section 7.2.3.7 FSAR.

The manual scram function is active in all modes, thus providing for a
manual means of rapidly inserting control rods during all modes of

reactor operation.

The IEM system (120/125 scram) in conjunction with the APRM system
(15 percent scram) provides protection against excessive power levels and
short reactor periods in the startup and intermediate power ranges.

The control rod drive scram system {s designed so that all of the vater
wvhich is discharged frc the reactor by a scram can be accommodated in
the discharge piping. The discharge volume tank accommodates in excess
of 50 gallons of water and is the low point in the piping. Ko credit vas
taken for this volume in the design of the discharge piping as concerns
the amount of wvater which must be accommodated during & scram. During
normal operation the discharge volume is empty; however, should it fi1l
vith water, the water discharged to the piping from the reacter could not

AMENOMENT X0. 1 8 6
3.1/4.1-14
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f the APRM downsc 11 of > 3 percent when in the RUN mode

level) limit of <15 percent when in the STARTUP Mcde, the

ansition between the STARTUP and RUN Modes must be mad~ with
ion indicating between 3 percent and 15 per.ent of

& gongrel Aol scram will joceyp). In sddition the IRM system
indicating below the High Flux setting (120/125 of scale)
ram will occur when in the STARTUP Mode For ncormal operating
-onditions, these limits provide assurance of overlap Detween the IRM
vstem and APRM system so that there are no “gaps” in the power level
indications (! , the power level is continuocusly monitored from
4 down ) .

beainnir vy €

ining of st ip to full p full power to shut
vhen power s g reduced, | ; to the STARTUP mode
and the IRMs h not y ful , a maloperational

Lmposs i - ) od block lmmedliately occurs
reactivity insertic ) ontrol rod withdrawal cannot occur
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BASES

The minimum functional testing frequency used in this specification is
based on a rellability analysis using the concepts developed in reference
(1). This concept was specifically adapted to the one-out-of-two taken
twice logic of the reactor protection system. The analysis shows that the
sensors are primarily responsible for the reliability of the reactor
protection system. This analysis makes use of "unsafe failure® rate
experience at conventional and nuclear power plants in a reliability model
for the system. An “unsafe failure® is defined as cne which negates
channel operability and which, due to its nature, is revealed only when
the channel 1is functionally tested or attempts to respond to a real
signal. Fallure such as blown fuses, ruptured bourdon tubes, faulted
amplifiers, faulted cables, etc., which result in "upscale” or “"downscale”
readings on the reactor instrumentation are "safe” and will be easily
recognized by the operators during operation because they are revealed by
an alarm or a scram.

fhe channels listed in Tables 4.1.A and 4.1.B are divided into three
groups for functional testing. These are:

A. On-Off sensors that provide a scram trip function.

B. Analog devices coupled with bistable trips that provide a scram
function,

C. Devices which only serve a useful function during some restricted
mode of operation, such as STARTUP or SHUTDOWN, or for which the
only practical test is one that can be performed at shutdown.

The sensors that make up group (A) are specifically selected from among
the whole family of industrial on-off sensors that have earned an
excellent reputation for reliable operation. During design, a goal of
0.99999 probability of success (at the 50 percent confidence level) was
adopted to assure that a balanced and adequate design is achieved. The
probability of success is primarily a function of the sensor failure rate
and the test interval. A three-month test interval was planned for group
(A) sensors. This { . ° “eeping with good operating practices, and
satisfies the design _ . _ for the logic confliguration utilized in the
Reactor Protection System.

To satisfy the long-term objective of maintaining an adequate level of
safety throughout the plant lifetime, a minimum goal of 0.9999 at the
95-percent confidence level is proposed. with the (l-out-of-2) X (2)
logic. this requires that each sensor have an avallability of 0.993 at the
95 percent confidence level. This level of availability may be maintained
by adjusting the test interval as a function of the observed failure
history.!

1. Reliability of Bngineered Safety Peatures as a Punction of Testing
Frequency, I. M. Jacobs, "Nuclear safety,” Vvol. 9, No. 4,
July-August, 1968, pp. 310-312.

BFN-Unit 3 3.1/4.1-16
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roup (C) devices are active only during a given portion of the
op«ra(‘onaA cycle. PFor example, the IRM is active during STARTUP and

inactive during full-power coperation. Thus, the only test that is
meaningful 1s the one performeu just prior to SHUTDOWN or STARTUP; i.e.,
the tests that are performed just prior to use of the instrument.

~alibration frequency of the instrument channel is divided intoc two
qroups These are as follows:

1 Passive type indicating devices that can be compared with like
units on a continuous basis

2. Vacuum tube or semiconductor devices and detectors that drift or
lose sensitivity.

Experience with passive type instruments in generating stations and
substations indicates that the specified calibrations are adequate. For
those devices which employ amplifiers, etc., drift specifications call for
drift to be less than 0.4 percent/month; i.e., in the period of a month a
drift of .4-percent would occur and thus providing for adequate margin.
For the APRM system drift of electronic apparatus is not the only
consideration in determining a calibration frequency. Change in power
distribution and loss of chamber sensitivity dictate a calibration every
seven days Calibration on this frequency assures plant operation at or
below thermal limits.

A comparison of Tables 4.1.A and 4.1.B indicates that two instrument
channels have been included in the latter table. These are: mode switch
in SHUTDOWN and manual scram. All of the devices or sensors associated
with these scram functions are simple on-off switches and, hence,
calibration during operation is not applicable, i.e., the switch is either
on or off,

Unit 3 3.17/4.1-18




The APRM and 2-out-of-4 voter channel hardware is provided with a
self-test capability which automatically checks most of the critical
hardware at least once per 15 minute interval whenever the APRM
channel is in the operate mode. This provides a virtually
continuous monitoring of the essential APRM trip functions. 1In the
event a critical fault is detected, an "inoperative" trip signal
results. A fault detectad in non-critical hardware results in an
"inoperative" alarm. Following receipt of an "inoperative" trip or
alarm signal, the operator can employ numerous diagnostic testing
options to locate the problem.

The automatic self-test function is supplemented with a manual APRM
trip functional test, including the 2-out-of-4 voter channels and
the interface with the RPS trip systems. In combination with the
virtually continucus self-testing, the manual APRM trip functional
test provides adequate functional testing of the APRM trip function.
Therefore, the six-month test frequency for the manual testing
provides an acceptable level of availability of the APRM.

In addition to the above tests, the 2-out-of-4 voter is used to test
the RPS scram contactors. The output of each voter channel is
tripped to produce a scram signal into each of the RPS trip system
channels (Al, A2, Bl and B2) to individually operate the respective
scram contactors. The weekly test interval provides an acceptable
level of availability of the scram contactors.

Each APRM receives the output signals from two analog differential
pressure flow transducers, one associated with recirculation loop A
and the other with recirculation loop B. These differential
pressure signals are converted into representative digital loop flow
signals within the same hardware that performs the APRM functions
and are added to determine a total recirculation flow. The total
recirculation flow value is used by the APRM to determine the flow
biased setpoints. Each total recirculation flow signal developed by
an APRM is compared in the hardware that performs the RBM functions
to the signals from the remaining trree APRMs. An alarm is given if
a preset compare level setpoint is exceeded. The flow processing is
integrated with the APRM processing and is covered by the same self-
test and alarm functions described earlier. As a result of the
virtually continuocus monitoring of the equipment performing the flow
processing, and the automatic comparison of redundant flow signals,
it is acceptable to calibrate this equipment once per operating
cycl




e e e
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The sensitivity of LPRM detectors decreases with exposure to neutron flux
at a slov and approximately constant rate. The APRM system, which uses
the LPRM readings to detect a change in thermal power, will be calibrated
every eeven days using a heat balance to compensate for this change in
sensitivity. The RBM system uses the LPBEM reading to detect a localized
change in thermal power. It applies a correction factor based on the APRM
output signal to determine the percent thermal power and therefore any
change in LPRM sensitivity is compensated for by the APRM calibration.

The technical specification limits of CPR“&nd APLHGR are |
determined by the use of the process computér or other backup methods.
These methods use LPRM readings and TIP data to determine the power
distribution.

Compensation in the process computer for changes in LPRM sensitivity will
be made by performing a full core TIP traverse to update the computer
calculated LPRM correction factors every 1000 effective full power hours.

As a minimum the individual LPRM meter readings will be adjusted at the
beginning of each operating cycle before reaching 100 percent power.

BFN 3.1/4.1-19 AMENDMENTRO. 170
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VABLE 3.2 C

Hinimum Operable
Channels Per

Functien
3@ APRM Upscale (Flow Bias)
30!) APRM Upscale (Startup Mode} (8)
3 APRM Downscale (9)
3@” APRM Inoperative

PoweR.
2(7) lBN Upacnlo (Fiow Biag)

f 2N RBM Downscale 9 (13)
2

REM Inoperative

INSTRUMENTATION THAT INITIATES ROD BLOCKS l

—Trip Level Selting
(2) "
2%
33z
{10b)
@z 9
@' )

{10c)
<108/125 of full scale

257125 of full scale

< i counts/sec.

23 counts/sec.

6(1) IRM Upscale (8)

6(1) IRH Downscale (3)(8)

6(1) IRM Detector not in Startup Position (8) ()

6{1) IRM Inoperative (8) (10a)
(1) (6) SRM Upscale (8)

(1) (6 SRM Downscale (4)(8)

(1) (6) SRM Detector not in Startup Position (4)(8) (11)

3{1) SRM Inoperative (8)

(10a)

GK/////W L/ L L rd P 7D

Rod Block Legic

IR T4 High Water Level in West

cram Discharge Tank
{15-85-451)
12) Hi Water Level in Eas’
cram Discharge Vank
{LS-85-45M)

€25 gal.

€25 gal.

7L¢w ﬂurﬁw ¢ (l’)

I'\'th“’.lz f)'auf ,?‘ﬁ '3 (13)
Hf]/\ Power RM", (13)

{14)
()
()




NOTES FOR TABLE 3.2.C

1. The minimum number of operable channels for each trip function is
detajled for the startup and run positions of the reactor mode selector
switch, The SEM, IRM, and APRM (startup mode), blocks need not be
operable in "run" mode, and the APRM (flow biased) rod blocks need not
be operable in "startup” mode.

With the number of OPERABLE channels less than required by the minimum

CPERABLE channels per trip function requirement, place at least one
inoperable channel in the tripped comdition within one hour.

2. The trip level setting shall be as specified in the CORE OPERATING
LIMITS REPORT.

3. IRM downscale is bypassed wvhen it is on its lowest range.

4. SEMs A and C downscale functions are bypussed when IRMs A, C, E, and ©
are above range 2., SEMs B and D downscale function is bypassed when
IRMs B, D, F, and H are above range 2.

SEM detector not in startup pesition is bypassed when the count rate is
2100 counts per second or the above condition is satisfied. or APRM

. During repair or calibratiog Eé ;quipment, not more than one SRM'@RBM

e

channel ner more thanm two IRM channels may be bypassed,
Bypassed channels are not counted as operable channels to meet the
minimum operable channel requirements. Refer to sectionm 3.10.8 for SEM
requirements during core alterations.

6. IRM channels A, E, C, G all in range 8 or above bypasses SEM channels A
and C functions.

IRM channels B, F, D, K all in range 8 or above bypasses SEM channels B
and D functions.

~4

. The following cperational restraints apply to the REM only.

8, Both REM channels are bypassed vhen reactor power is (30
percent or when a peripheral control rod is selected.

b. The REM need not be operable in the "startup” positiom of the
T tor mode selector switch.
TNSER reac
d@ Twvo REM channels are provided and omly one of these may be
bypassed from the conscle. If the inoperable channel cannot
be restored within 24 hours, the inoperable channel shall be
placed in the tripped condition within one hour.

e_@ With both REM channels inoperable, place at least one

inoperable rod block monitor channel in the tripped comditiom
vithin ome hour.
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NOTES FOR TABLE 3.2.C (Comt'd)
8. This function is bypassed when the mode switch {a placed in RUN,
9. This function is only active vhen the mode switch {s in RUN. This
function is automatically bypassed when the IRM instrumentation is
OPERABLE and not high.
10. The {noperative trips are produced by the following functions:
a. SEM and IRM

(1) Local "operate-calibrate” switch not in operate,

(2) Pover supply voltage low.

(3) Circuit boards noi in circuic.

THE REQuinEn
AINIMAM Nomiii 45
(1) Lecal "operate-calibrate” switch not in operate.
(2) Less ::anQ@Z)LPE! iaputs,

i g 0
(3)( :Aé-._x& E‘E’ ﬁoz.q/ci/c';!:Z)GPRM MODULE UNPLLUGGED )

\44) SELF -TEST DETECTED c:.vufj:;lii::i://

———

o

APEM

(2}

(1) Local "cperate~-calibrate” switch mot in operate,

&)
(2) Akl barlls Lo: A AR AD (oM iopoe UnPLoeesd )

(3) RBM fails to null.

(4) Less than required number of LPEM inputs for rod selected.
(5) SELF- TEST DETRCED CRimicaAL FAULT.,

il. Detec e i3 adjusted to 114 : 7 inches, placing the detector
lover position 24 inches below the lower core plate.

12. This function may be bypassed in the SHUTDOWN or REFUEL mode. If this
function is inoperable at a time vhen OPERABILITY is required the ]
channel shall be tripped or administrative controls shall be
immediately imposed to prevent control rod withdrawal.

I TS BT o) T 777 ])
Cammeer O
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The RBM rod block trip setpoints and applicable power ranges
are specified in the CORE OPERATING LIMJTS REPORT (COLR).

Less than or equal to the setpoint allowable value specified
in the COLR,.

Greater than or equal to the setpoint allowable value
specified in the COLR.

:5,___,—”‘-—*'-\——————\_;




TABLE 4.2 C
SURVETLLANCE REQUIREMENTS FOR INSYRUMENTATION THAT INITIATE ROD BLOCKS

D | - | W— Funciignal Test
APRHM Upscale (Flow Bias) (4 {(13)

_Catibratign Ingtrymgnt Ch

once/day (8)

APRM Upscale (Startup Mode)
APRM Downscale '

APRM Inoperative
o

REM Upscale (Few Bias)
RBM Downscale

RBH Tnoperative

18K Upscale

IRM Downscals

th (13)
(83 (13)

(1)

(13)
(8} (13)
() (13)
(Hez) (1)
(12) {(13)

oncers
onc e M-months
N/A

once/} months

once/3 months

ence/day {8)
once/day (8)
once/dax {8)
encefdey—8)
oncetdey—8)
saserdey—8)
once/day (8)

once/day (8)

IRM Detector Not in Startup Porition {(2) (once operating cycle} once/operating cycle (12) N/A

[ 9% ]

o IRM Inoparative (M) (1) N/A /A

8

28 SRM Upscale () (15) once/3 months once/day (8)
i

¥ +]

SRM Gownscale (13(2) (13) once/3 months once/day (8)

SRM Detactor Not in Startup Pesition (2) (once/operating cycle) once/operating cycle (12) N/A

(1)(2) ()

.[//XV//MmVV/Z

SRM Inoperative

Rod Block Loglc (16) .1
West Scram Discharge once/quarter once/operating cycle N/A

Tank Water Leve! High

(LS-85-45L)
East Scram Discharge once/quarter once/operating cycle N/A

Tank Watar Level High
{i5-85-45M)

65 T 0N LEWaNIWY

€66 0 € ¥dY



~n WARTRE L ® TUROUEHR L 9 1 . o [ ol
FOR TABLES &4.2.A THRQUCH &4.2.L except A& ) Al ol JANZ
rewms AMD SEMS 989
Functional ‘ sha e performed once per mont g APRMS Aub REMs
- : ORMED ¢ = PeER
ormed bef
per week
ional test
simulated
asurement

bu

system

cimers ne

~d 4

Hrr ¢
amme t

yrdance with the def

rumesy

s
L

pnce/year.

outage only.

operating cycle and the proper

inputs (see not

e
trips will be
The
(SRM and IRM
The functions
ill be verified

N ¢

representing
block will
be init

yypassed wit!

AMENDMENT RO, 1 35




rument clhecxX consists of compariiag the tiermocouple readings for

for consistence and for nominal expected values ot required

FL During each refueling outage, all acoustic monitoring channels shall be
-4

alibrated. This calibration includes verification of accelerometer
response due to mechanical excitation in the vicinity of the sensor.
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3.2 BASES (Cont'd)

The instrumentation which initiates CSCS action is arranged in a dual bus
gystem. As for other vital instrumentation arranged in this fashion, the
specification preserves the effectiveness of the system even during
periods when maintenance or testing is being performed. An exception to
this is when logic functional testing is being performed.

The control rod block functions are provided to generate a trip signal to
block rod withdrawal if the monitored power level exceeds a preset

value. The trip logic for this function is l-out-of-n: e.g., any trip
on one qEQEEé)APRMs, eight IRMs, or four SRMs will result in a rod block.

wy
go The minimum instrument channel requirements assure sufficient
instrumentation to assure the single failure criteria is met. The

minimum instrument channel requirements for the REM may be reduced by one
for maintenance, testing, or calibration. This does not significantly
increase the risk of an inadvertent control rod withdrawal, as the other
channel is available, and the RBM is a backup system to the written
sequence for withdrawal of control rods.

The APRM rod block function is flow biased and provides a trip signal for
blocking red withdrawal when average reactor thermal power exceeds
pre-established limits set to prevent scram actuation.

The RBM rod block function provides local protection of the core; i.e.,
the prevention of critical power in a local region of the core, for a
single rod withdrawal error from a limiting contreol rod patternm.

If the IRM channels are in the worst condition of allowed bypass, the
sealing arrangement is such that for unbypassed IRM channels, a rod block
signal is generated before the detected neutrons flux has increased by
more than a factor of 10.

A downscale indication is an indication the instrument has failed or the
instrument is not sensitive enough. In either case the instrument will
not respond to changes in control rod motion ar* thus, control rod motion
is prevented,.

The refueling interlocks also operate one logic channel, and are required
for safety only when the mode switch is in the refueling position.

For effective emergency core cooling for small pipe breaks, the HPCI
system must function since reactor pressure does not decrease rapid
enough to allow either core spray or LPCI tc operate in time. The
automatic pressure relief function is provided as a backup to the HPCI in
the event the HPCI does not operate., The arrangement of the tripping
contacts is such as to provide this function when necessary and minimize
spurious operation. The trip settings given in the specification are
adequate to assure the above criteria are met. The specification
preserves the effectiveness of the system during periods of maintenance,
testing, or calibration, and also minimizes the risk of inadvertent
operation; i.e., only one instrument channel out of service.

BFN 3.2/4,2-67
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4.2 BASES (Conmt'd) SEP 2 2 1993

The conclusions to be drawn are these:

1. A l-out-of-n system may be treated the same as a single channel in
terms of choosing a test interval; and

2. more than one channel should not be bypassed for testing at any cne
time.

The radiation monitors in the reactor and refueling zones which initiate
building {solation and standby gas treatment operation are arranged such
that two sensors high (above the high level setpoint) in a single channel
or one sensor downscale (below low level setpoint) or inoperable in two
channels in the same zone will initiate a trip function. The functional
testing frequencies for both the channel functional test and the high
voltage power supply functional test are based on a Probabilistic Risk
Assessment and system drift characteristics of the Reactor Building
Ventilation Radiation Monitors. The calibration frequency is based upon
the drift characteristics of the radiation monitors. +

The automatic pressure relief instrumentation can be considered to be a
l-out-of-2 logic system and the discussion above applies also. .+

The RCIC and HPCI system logic tests required by Table 4.2.B comtain
provisions to demonstrate that these systems will automatically restart
on & RPV lov vater level signal received subsequent to a RPV nigh vater

level trip.

FIwsear M g

N\’\‘—\
The electronic instrumentation comprisging the APRM rod block and Rod
Block Monitor functions together with the recirculation flow
instrumentation for flow bias purposes is monitored by the same
self-test functions as applied to the APRM function for the RPS.
The functional test frequency of every six months is based on this
automatic self-test monitoring at 15 minute intervals and on the low

/) expected equipment failure rates. Calibration frequency of once per
\\k\ operating cycle is based on the drift characteristics of the limited

number of analog components, recognizing that most of the processing
is performed digitally without drift of setpoint values.

AMENDMENT NO. 1 72
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
3.3.B. Control Rods 4.3.B. Control Rods

J.c. 1If Specifications 3.3.B.3.b.1 3.b.3 When the RWM i{s not

through 3.3.B.3.b.3 cannot CPERABLE a second
be met the reactor shall licensed operator
not be started, or if the or other technically

! reactor is in the RUN or qualified member of
startup modes at less than the plant staff shall
10% rated power, contreol red verify that the correct
movement may be only by rod program i{s followed,

actuating the manual scram
or placing the reactor mode
switch in the shutdown

position.

4. Control rods shall not be 4. Prior to control red
withdrawn for startup or wvithdrawal for startup
refueling unless at least or during refueling,
two source range channels verify that at least two
have an cbserved count rate source range channels
equal to or greater than have an observed count
three counts per second. rate of at least three

counts per second.

BFN o 3.3/4.3-8 AMENDMENT NO. 190
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3.3/4.3 BASES (Cont'd)

The control rod system is designed to bring the reactor suberi-ical at a
rate fast enough to prevent fuel damage; 1i.e., to prevent the MCPR from
becoming less than 1.07. Analysis of this transient shows that the
negative reactivity rates resulting from the scram (FSAR Figure N3.6-9)
with the average response of all the drives as given in the above
specification, provide the required protection, and MCPR remains greater
than 1.07.

On an early BWR, some degradation of control rod scram performance
occurted during plant startup and was determined to be caused by
particulate material (probably comstruction debris) plugging an internal
control rod drive filter. The design of the present control rod drive
(Model 7RDB144B) is grossly improved by the relocationm of the filter to a
location out of the scram drive path; i.e,, it can no longer interfere
with scram performance, even if completely blocked.

The degraded performance of the original drive (CRD7RDB144A) under dirty
operating conditions and the insensitivity of the redesigned drive
(CRD7RDB144B) has been demonstrated by a series of engineering tests under
simulated resctor operating conditions. The successful performance of the
nev drive under actual operating conditions has also been demonstrated by
consistently good in-service test results for plants using the new drive
and may be inferred from plants using the older model

BFN 3.3/4.3-17 ANMENDMENT NO. 190
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LIMITING CONDITIONS FOR OPERATION
3.5.1 Average Planar Linear Heat

J.

Unit

SURVEILLARCE REQUIREMENTS

Generation Rate

During steady-state power
operation, the Average Planar
Linear Heat Generation Rate
(APLHGR) of any fuel assembly at
any axial location shall not exceed
the appropriate, APLHCR lim
provided in the CORE OPERATING
LIMITS REPORT. If at any time
during operation it is determined by
sJormal surveillance that the
limiting value for APLHGR is being
exceeded, action shall be initiated
within 15 minutes to restore
operation to within the prescribed
limits. If the APLHGR is not
returned to within the prescribed
limits within two (2) hours, the
reactor shall be brought to the COLD
SHUTDOWN CONDITION within 36 hours.
Surveillance and corresponding
action shall continue until reactor
operation i{s within the prescribed
limits.

Linear Heat Generation
sate (LHGR)

During steady-state power operation,
the linear heat generation rate (LHGR)
of any rod in any fuel assembly at any
axial location shall not exceed the
appropriate LEHGR limit provided in

the CORE OPERATING LIMITS REPORT.

If at any time during operatiom it is
determined by normal surveillance
that the limiting value for LHGR {s
being exceeded, action shall be
initiated vithin 15 minutes to
restore operation to within the
prescribed limits., If the LHGR is
not returned to within the prescribed
limits within two (2) hours, the
reactor shall dbe brought to the COLD
SHUTDOWN CONDITION within 36 hours.
Surveillance and corresponding sction
shall continue until reactor
operation is within the prescribed
limits.

4,5,

3.5/4.5-18

3

I Average Planar Linear Rest 1
Generation Rate (APLHGR) |

The APLHGR shall be checked |
daily during reactor
operation at ) 25% rated
thermal power.

RATED FLOW-DEPENDEN
oR. POWER-~DEPEMDEIT
/«\__,/LM_ s—A—}/

J. Linear Heat Ceneration
Rate (LHGR)

The LHGR shall be checked
daily during reactor
operation at ) 25% rated
thermal power,
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3.5.1. Average Planar Linear Heat Generation Rate (APLHGR)

1

ecification assures that the peak cladding temperature following
~-of-coolant accident will not exceed the

I 8S
he 10 CFR 50, Appendix K.

ladding temperature following a postulated loss-of-coolant
8 primarily a function of the average heat generation rate of
all the rods of a fuel assembly at any axial location and is only
dependent secondarily on the rod-to-rod power distribution within an
t
g

—
-
-~
"
= I ]
~

ly. Since expected local variations in power distribution within
4 a fuel assembly affect the calculated peak clad temperature by less than
4 {.“ + 20°F relative to the peak temperature for a typical fuel design, the

d imit on the average linear heat generation rate is sufficient to assure
A that calculated temperatures are within the 10 CFR 50 Appendix K limit,

This specification assures that the linear heat generation rate in any
rod is less than the design linear heat generation if fuel pellet

l The LHCR shall be checked daily during reactor operation at ) 25 percent

power t letermine if fuel or control rod movement has caused
changes in r distributi LHGR to be a limiting value below 25

" O
£
-
¢
v
’
4

largest total peaking would have to

ercent of G
roximately 9.7 which is precluded by a considerable

oy

€ greater than apy
margin when employing any permissible control rod pattern.

3.5.K. Minimum Critical Power Ratic (MCPR)
At core thermal power levels less than or equal to 25 percent, the
reactor will be operating at minimum recirculation pump speed and the
moderator void content will be very small. For all designated control
rod patterns which may be employed at this point, operating plant
experience and thermal hydraulic analysis indicated that the resulting

I
MCPR value is in excess of requirements by a considerable margin. With
this low void content, any inadvertent core flow increase would only

place operation in a more conservative mode relative to MCPR. The daily
MCPR above 25 percent rated thermal power is
ribution shifts are very slow when there have

requirement for calculating
sufficient since power dist
icant power or control rod changes. The requirement fer

not been signif
calculating MCPR when a limiting control rod pattern is approached

e ensures that MCPR will be known following a change in power or power
‘r\ i - i 5 ~ — - al
K " shape regardless of magnitude that could place operation at a.thermal
imit

aine¢’ to the LHGR ljmit of Specificayion 3.5,4. 7This
hen fore maXimum fraAction of/limiting pover densiyy
For the case vhere CMFEPD exceeds the fraction of
r, operation is permitted only at less than

c— gy

~







BASES (Cont'd) i S
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/ luO/p r’th[ [ate” po wer and only with APRM scrap settings as required
tj/ule(Lfl( itiony 3.5.L.1. The (:qm trip' s setting and Aod bldck tyip
d(ttihg a;e ad)ustedltu englire tﬁat no fombindtion of CMFLED and/ FRW
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5rtdqwn adt”stwén isg ab(vf and bfyund (hat endured by thé s egj/
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The minimum margin to the onset of thermal-hydraulic instability
occurs in Region I of Figure 3.5.M-1. A manually initiated scram upon
entry into this region is sufficient to preclude core oscillations
which could challenge the MCPR safety limit.

Because the probability of thermal-hydraulic oscillations is lower and
the margin to the MCPR safety limit is greater in Region II than in
Region I of Figure 3.5.M-1, an immediate scram upon entry into the
region is not necessary. However, in order to minimize the
probability of core instability following entry into Region II, the
operator will take immediate action to exit the region. Although
formal surveillances are not performed while exiting Region II
(delaying exit for surveillances is undesirable), an immediate manual
scram will be initiated if evidence of thermal-hydraulic instability

i @ \ ved
is observed.

Clear indications of thermal-hydraulic instability are APRM

oscillations which exceed 10 percent peak-to-peak or LPRM oscillations
which exceed 30 percent peak-to-peak (approximately equivalent to APRM
oscillations of 10 percent during regional oscillations). Periodic

r downscale alarms may also be indicators of thermal
hydraulic instability and will be immediately investigated

LPRM upscale

downscale LPRM alarms will occur before regional
large enough to threaten the MCPR safety limit.
riteria for initiating a manual scram described in the
)ar dgrn,h are sufficient to ensure that the MCPR safety
not be violated in the event that core oscillations

ile
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6.9.1.6

6.9.1.7

BFN
Unit 3

of the results of the Radiological Environmental Monitoring

Program for the reporting period. The material provided shall
be consistent with the objectives outlines in (1) the ODCM and
(2) Sections IV.B.2, IV.B.3, and IV.C of Appendix I to 10 CFR

Part 50.

SOURCE TESTS

Results of required leak tests performed on sources if the tests
reveal the presence of 0.005 microcurie or more of removable

contamination.
CORE OPERATIRG LIMITS REPORT

a. Core operating limits shall be established and shall be
documented in the CORE OPERATING LIMITS REPORT prior to each
operating cycle, or prior to any remaining portion of an

operating cycle, for the following:

(1) e,ié;g;z for Specification 3.5.I

(2) The LHGR for Specificaticmn 3.5.J

/v\v_
7{ /pcy‘t;‘;/ﬂl/i for Specification 3.5.K/4.5.K

(4) The APRM Flow Biased Rod Block Trip Setting for

Specification 2.1.A.l.c:~fﬁblc 3.2.C Spe fiﬁ;ﬁ}é

(5)| petale /(Flgw Biasy' Triy/ Setying pfd ,eiinﬁfD
vilue t{u/éii // ing) for Table 3. 2 c
,\ /\/

b. The analytical methods used to determine the core operating

limits shall be those previously revieved and approved by

the NRC, specifically those described in Gemeral Electric

Licensing Topical Report NEDE-24011-P-A, "General Electric
Standard Application for Reactor Fuel” (latest approved

version).
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(4)

(8)

The rated APLHCR limit; the Flow Dependent APLHGR Factor,
MAPFAC (F) ; and the Power Dependent APLHGR Factor, MAPFAC(P)
for Specification 3.5.1I.

The LGHR limit for Specification 3.5.J.

The rated MCPR Operating Limit; the Flow Dependent MCPR
Operating Limit, MCPR(F); and the Power Dependent MCPR
Operating Limit, MCPR(P) for Specification 3.5.K/4.5.K.

The APRM flow biased rod block trip setting for Specification
2.1.A.1.c and Table 3.2.C,.

The RBM downscale trip setpoint, high power trip setpcint,
intermediate power trip setpoint, low power trip setpoint, and
applicable reactor thermal power ranges for each of the
setpoints for Table 3.2.C.




ENCLOSURE 3
TENNESSEE VALLEY AUTHORITY (TVA)
BROWNS FERRY NUCLEAR PLANT (BFN)
UNITS 1, 2, and 3
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1.0 DEFINITIONS (Cont'd)

Q. Operating Cycle - Interval between the end of one refueling outage for
a particular unit and the end of the next subsequent refueling outage
for the same unit.

R. Refueling Outage - Refueling outage is the period of time between the
shutdown of the unit prior to a refueling and the startup of the unit
after that refueling. For the purpose of designating frequency of
testing and surveillance, a refueling outage shall mean a regularly
scheduled outage; however, where such outages occur within 8 months of
the completion of the previous refueling outage, the required
surveillance testing need not be performed until the next regularly
echeduled outage.

5. CORE ALTERATION - CORE ALTERATION shall be the movement of any fuel,
sources, reactivity control components, or other components affecting
reactivity within the reactor vessel with the vessel head removed and
fuel in the vessel. Movement of source range monitors, intermediate
range monitors, traversing in-core probes, or special movable
detectors (including undervessel replacement) is not considered a CORE
ALTERATION. Suspension of CORE ALTERATIONS shall not preclude
completion of movement of a component to a safe location.

T. Reactor Vessel Pressure - Unless otherwise incicated, reactsr vessel
pressures listed in the Technical Specifications are those measured by
the reactor vessel steam space detectors.

U. Thermal Parameters

1. Minimum Critical Power Ratio (MCPR) - Minimum Critical Power Ratio
(MCPR) is the value of the critical power ratio associated with
the most limiting assembly in the reactor core. Critical Power
Ratio (CPR) !s the ratio of that power in a fuel assembly, which
is calculated to cause some point in the assembly to experience
boiling transition, te the actual assembly operating power.

2. Transition Boiling ~ Transition boiling means the boiling regime
betveen nucleate and film boiling. Transition beiling is the
regime in which both nucleate and film boiling occur
intermittently with neither type being completely stable.

3. (Deleted) 4

4. Aversge Planar Linear Heat Generation Rate (APLHGR) - The Average
Planar Heat GCeneration Rate is applicable to a specific planar
height and is equal to the sum of the lines:r heat generation rates
for all the fuel rods in the specified hundle at the specified
height divided by the number of fuel rods in the fuel bundle.

BFN 1.0-7
Unit 1



1.0 DEFINITIONS (Cont'd)

V. Instrumentation 1

1. Ipstrument Calibration - An instrument calibration means the
adjustment of an instrument signal output so that it

corresponds, within acceptable range, and accuracy, to a known
value(s) of the parameter which the instrument momitors.

2. Channel - A channel is an arrangement of the sensor(s) and
associated components used to evaluate plant variables and
produce discrete outputs used in logic. A channel terminates
and loses its identity where individual channel outputs are
combined in logic.

3. Instrument Functional Test - An instrument functional test means
the injection of a simulated signal into the instrument primary
sensor to verify the proper instrument channel response, alarm
and/or initiating action.

4. Instrument Check - An instrument check is qualitative
determination of acceptable OPERABILITY by cbservation of
instrument behavior during operation. This determination shall
include, where possible, comparison of the instrument with other
independent instruments measuring the same variable.

5. Leeic System Functional Test - A logic system functional test

means a test of all relays and contacts of a logic circuit to
insure all components are OPERABLE per design intent. Where
practicable, action will go to completion; i.e., pumps will be
started and valves operated.

6. Irip System - A trip system means an arrangement of instrument
channel trip signals and auxiliary equipment required to
initiate action to accomplish a protective trip function. A
trip system may require one or more instrument channel trip
signals related to one or more plant parameters in order to
initiate triy system action. Initiation of protective action
may require the tripping of a single trip system or the
coincident tripping of two trip systems.

7. Protective Action - An action initiated by the protection system
when a limit is reached. A protective action can be at a
channel or system level.

8. Protective Function - A sysiem protective action which results
from the protective action of the channels monitoring a
particular plant condition.

BFN 1.0-8
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Instrument Channel
IRM High Flux

APRM High Flux
Output Signal

Flow Bias Signal
LPRM Signal

High Reactor Pressure
High Drywell Pressure
Reactor Low Water Level

High Water Level in Scram
Discharge Volume
Electronic Lvl Switches
(LS-85-45-A, B, G, H)
Float Switches
(LS-85-45C-F)

Main Steam Line Isolation Valve
Closure

Turbine First Stage Pressure
Permissive (PT-1-81A, B &
PT-1-91A, B)

Turbine Control Valve Fast Closure
or Turbine Trip

Turbine Stop Valve Closure

Group (1)
o

TABLE 4.1.8
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION CALIBRATION
MINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS

Calibration
Comparison to APRM on Controlled
Startups (6)

Heat Balance
Calibrate Flow Bias Signal (7)
TIP System Traverse (8)

Standard Fressure Source
Standard Pressure Source
Pressure Standard

Calibrated Water Column (5)
Calibrated Water Column (5)

Note (5)

Standard Pressure Source

Standard Pressure Scurce
Note (5)

Minimun Freguency(2)
Note (4)

Once/7 Days
Once/Operating Cycle

Every 1000 Effective Full
Power Mour:

Every 3 Months
Every 3 Months
Every 3 Months

Note (5)
Note (5)

Note (5)

Once/Operating Cycle (9)

Once/Operating Cycle
Note (5)

.‘
.'
i



BOTES FOR TABLE 4.1.B

1.

BFN

A description of three groups is included in the bases of this
specification.

Calibrations are not required when the systems are not required to be
OPERABLE or are tripped. If calibrations are missed, they shall be
performed prior to returning the system to an OPERABLE status.

(Deleted)
Required frequency is initial startup following each refueling outage.

Physical inspection and actuation of these position switches will be
performed once per operating cycle.

On controlled startups, overlap between the IRMs and APRMs will be
verified.

The flow bias signal calibration will consist of calibrating the analog
differential pressure flow sensors once per operating cycle. Calibration
of the flow hias processing system is done once per operating cycle as
part of the overall APRM instrumentation calibration.

A complete TIP system traverse calibrates the LPRM signals to the process
computer. The individual LPRM meter readings will be adjusted as a
minimum at the beginning of each operating cycle before reaching 100
percent power.

Calibration consists of the adjustment of the primary sensor and
associated components so that they correspond within acceptable range and
accuracy to known values of the parameter which the channel monitors,
including adjustment of the electronic trip circuitry, so that its output
relay changes state at or more conservatively than the analog equivalent
of the trip level setting.

3.1/4,1-12
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3.1 BASES

The reactor protection system automatically initiates a reactor scram to:
y & Preserve the integrity of the fuel cladding.
2. Preserve the integrity of the reactor coolant system.

3, Minimize the energy which must be absorbed following a loss of
coolant accident, and prevents criticality.

This specification provides the limiting conditions for operation
necessary to preserve the ability of the system to tolerate single
failures and still perform its intended function even during periods when
instrument channels may be out of service because of maintenance. When
necessary, one channel may be made inoperable for brief intervals to
conduct required functional tests and calibrations.

The reactor protection trip system is supplied, via a separate bus, by
its own high inertia, ac motor-generator set. Alternate power is
available to either Reactor Protection System bus from an electrical bus
that can receive standby electrical power. The RPS monitoring system
provides an isolation between nonclass 1E power supply and the class

1). a®% hus. This will ensure that failure of a nonclass lE reactor

pr. *retic. power supply will not cause adverse interaction to the

clac« 1B Feuo or Protection System.

The reacte. pre:ection system is made up of two independent trip systems
(refer to Sec.ion 7.2, FSAR). There are usually four channels provided
to monitor each critical parameter, with two channels in each trip
system. The outputs of the channels in a trip system are combined in a
logic such that either channel trip will trip that trip system. The
simultaneous tripping of both trip systems will produce a reactor scram.

This system meets the intent of IEEE-279 for Nuclear Power Plant
Protection Systems. The system has a reliability greater than that of a
2-out-of-3 system and somewhat less than that of a l-out-of-2 system.

With the exception of the Average Power Range Monitor (APRM) channels,
the Intermediate Range Monitor (IRM) channels, the Main Steam Isolation
Valve closure and the Turbine Stop Valve closure, each trip system logic
has one instrument channel. When the minimum condition for operation on
the number of operable instrument channels per untripped protection trip
system is met or if it cannot be met and the effected protection trip
system is placed in a tripped condition, the effectiveness of the
protection system is preserved; i.e., the system can tolerate a single

failure and still perform its intended function of scramming the
reactor.

The APRM system is divided into four APRM channels and four 2-out-of-4
trip voter channels. Each APRM channel provides input to each of the
four voter channels. The four voter channels are divided into two groups
of two each, with each group of two providing inputs to one RPS trip

3.1/4.1-14
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3.1 BASES (Cont'd)

system, The APRM system is designed to allow one APRM channel, but no !
voter channels, to be bypassed. A trip from any one unbypassed APRM will |
result in a "half-trip” in all four of the voter units, but no trip

inputs to either RPS trip system. A trip from any two unbypassed APRM
channels will result in a full trip in each of the four voter channels,
vhich in turn results in two trip inputs into each RPS trip system
resulting in a full scram.

Each APRM instrument channel receives input signals from forty-three (43)
Local Power Range Monitors (LPRMs). A minimum of twenty (20) LPRM inputs
with three (3) per axial level is required for the APRM instrument
channel to be OPERABLE. Fewer than the required minimum number of LPRM
inputs generates an instrument channel inoperative alarm and a control
rod block but does not result in an automatic trip input to the
2-out-of-4 voters.

Each protection trip system has one more IRM than is necessary to meet

the minimum number required per channel. This allows the bypassing of

one IRM per protection trip system for maintenance, testing or

calibration. The bases for the scram setting for the IRM, APRM, high -
reactor pressure, reactor low water level, MSIV closure, turbine control
valve fast closure and turbine stop valve closure are discussed in
Specifications 2.1 and 2.2,

Instrumentation (pressure switches) for the drywell are provided to
detect a loss of coolant accident and initiate the core standby cooling
equipment. A high drywell pressure scram is provided at the same setting

as the core cooling systems (CSCS) initiation to minimize the energy
which must be accommodated during a loss of coolant accident and to
prevent return to criticality. This instrumentation is a backup to the
reactor vessel wvater level instrumentation.

A reactor mode switch is provided which actuates or bypasses the various
scram functions appropriate to the particular plant operating status.
Reference Section 7.2.3.7 FSAR.

The manual scram function is active in all modes, thus providing for a
manual means of rapidly inserting control rods during all modes of
reactor operation,

The IRM system (120/125 scram) in conjunction with the APRM system
(15 percent scram) provides protection against excessive power levels and
short reactor periods in the startup and intermed ate power ranges.

The control rod drive scram system is designed so that all of the water
which is discharged from the reactor by a scram can be accommodated in
the discharge piping. The discharge volume tank accommodates in excess
of 50 gallons of water and is the low point in the piping. No credit was
taken for this volume in the design of the discharge piping as concerns
the amount of water which must be accommodated during a scram. During
normal operation the discharge volume is empty; however, should it fill
with water, the water discharged to the piping from the reactor could not

BFN 3.1/4.1-15
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be accommodated which would result in slow scram times or partial control
rod insertion. To preclude this occurrence, level switches have been
provided in the instrument vclume which alarm and scram the reactor when
the volume of water reaches 50 gallons. As indicated above, there is
sufficient volume in the piping to accommodate the scram without
impairment of the scram times or amount of insertion of the control

rods. This function shuts the reactor down while sufficient volume
remains to accommodate the discharge water and precludes the situation in
which a scram would be required but not be able to perform its function
adequately.

A source range monitor (SRM) system is also provided to supply additional
neutron level information during startup but has no scram functicns.
Reference Section 7.5.4 FSAR. Thus, the IRM is required in the REFUEL
and STARTUP modes. In the power range the APRM system provides required
protection. Reference Section 7.5.7 FSAR. Thus, the IRM System is not
required in the RUN mode. The APRMs and the IRMs provide adequate
coverage in the startup and intermediate range.

The high reactor pressure, high drywell pressure, reactor low water level
and scram discharge volume high level scrams are required for STARTUP and
RUN modes of plant operation. They are, therefore, required to be
operaticnal for these modes of reactor operation,

The requirement to have the scram functions as indicated in Table 3.1.1
opersble in the REFUEL mode is to assure that shifting to the REFUEL mode
during reactor power operation does not diminish the need for the reactor
protection system.

Because of the APRM downscale rod block limit of ) 3 percent when in the
RUN mode and high level flux scram limit of 15 percent when in the
STARTUP Mode, the transition between the STARTUP and RUN Modes must be
made with the APRM instrumentation indicating between 3 percent and 15
percent cof rated power., In addition, the IRM system must be indicating
below the High Flux setting (120/125 of scale) or a scram will occur when
in the STARTUP Mode. For normal operating conditions, these limits
provide assurance of overlap between the IRM system and APRM system so
that there are no "gaps" in the power level indications (i.e., the power
level is continuously monitored from beginning of startup to full power
and from full power to shutdown). When power is being reduced, if a
transfer to the STARTUP mode is made and the IRMs have not been fully
inserted (a maloperational but not impossible condition) a control rod
block immediately occurs so that reactivity insertion by control rod
withdrawal cannot occur.

3.1/4.1-16
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The minimum functional testing frequency used in this specification is
based on a reliability analysis using the concepts developed in reference
(1). This concept was specifically adapted to the one-out-of-two taken
twice logic of the reactor protection system. The analysis shows that the
sensors are primarily responsible for the reliability of the rcactor
protection system. This analysis makes use of "unsafe failure” rate
experience at conventional and nuclear power plante in a reliability model
for the system. An "unsafe failure"” is defined as one which negates
channel operability and which, due to its nature, is revealed only when
the channel is functionally tested or attempts to respond to a real
signal. Failure such as blown fuses, ruptured bourdon tubes, faulted
amplifiers, faulted cables, etc., which result in "upscale” or "downscale"
readings on the reactor instrumentation are "safe" and will be easily
recognized by the operators during operation because they are revealed by
an alarm or a scram.

Except for the APRMs which take credit for self-test capability, the
channels listed in Tables 4.1.A and 4.1.B are divided into three groups
for functional testing. These are:

A. On-0t1€ sensors that provide a scram trip function.

B. Analog a°vices coupled with bistable trips that provide a scram
function.

Devices whiih only serve a useful function during some restricted
mode of operution, such as STARTUP or SHUTDOWN, or for which the
only practicel test is one that can be performed at shutdown.

The sensors that uake up group (A) are specifically selected from among
the whole family of industrial on-off sensors that have earned an
excellent reputaticn for reliable operation. During design, a goal of
0.99999 probability of success (at the 50 percent confidence level) was
adopted to assure ti'at a balanced and adequate design is achieved. The
probability of succers is primarily a function of the sensor failure rate
and the test interval. A three-month test interval was planned for group
(A) sensors. This is in keeping with good operating practices, and
satisfies the design goal for the logic configuration utilized in the
Reactor Protection System.

To satisfy the long-term objective of maintaining an adequate level of
safety throughout the plant lifetime, a minimum goal of 0.9999 at the 95
percent confidence level is proposed. With the (l-out-of-2) X (2) legic,
this requires that each sensor have an availability of 0.993 at the 95
percent confidence level. This level of availability may be maintained by
adjusting the test interval as a function of the observed failure history.

Reliability of Engineered Safety Features as a Function of Testing
Frequency, I. M. Jacobs, "Nuclear Safety,” Vol. 9, No. 4,
July-August, 1968, pp. 310-312.
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Group (C) devices are active only during a given portion of the
operational cycle., For example, the IRM is active during STARTUP and
inactive during full-power operation. Thus, the only test that is
meaningful is the one performed just prior to SHUTDOWN or STARTUP: i.e.,
the tests that are performed just prior to use of the instrument.

Calibration frequency of the instrument channel is divided into two
groups. These are as follows:

1. Passive type indicating devices that can be compared with like
units on a continuous basis.

Vacuum tube or semiconductor devices and detectors that drift or
lose sensitivity.

Experience with passive type instruments in generating stations and
substations indicates that the specified calibrations are adequate. For
those devices which employ amplifiers, etc., drift specifications call for
drift to be less than 0.4 percent/month; i.e., in the period of a month a
drift of 4 percent would occur and thus providing for adequate margin.

For the APRM system drift of electronic apparatus is not the only
consideration in determining a calibration frequency. Change in power
distribution and loss of chamber sensitivity dictate a calibration every
seven days. Calibration on this frequency assures plant operation at or
below thermal limits,.

A comparison of Tables 4.1.A and 4.1.B indicates that two instrument
channels have been included in the latter table. These are: mode switch
in SHUTDOWN and manual scram. All of the devices or sensors associated
with these scram functions are simple on-off switches and, hence,
calibration during operation is not applicable, i.e., the switch is either
on or off.

The APRM and 2-out-of-4 voter channel hardware is provided with a
self-test capability which automatically checks most of the critical
hardware at least once per 15 minute interval whenever the APRM channel is
in the operate mode. This provides a virtually continuous monitoring of
the essential APRM trip functions. In the event a critical fault is
detected, an “"inoperative"” trip signal results. A fault detected in
non-critical hardware results in an "inoperative" alarm. Following
receipt of an "inoperative” trip or alarm signal, the operator can employ
numerous diagnostic testing options to locate the problem.

The automatic self-test function is supplemented with a manual APRM trip
functional test, including the 2-out-of-4 voter channels and the interface
with the RPS trip systems. In combination with the virtually continuous
self-testing, the manual APRM trip functional test provides adequate
functional testing of the APRM trip function. Therefore, the six-month
test fregquency for the manual testing provides an acceptable level of
availability of the APRM.
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In addition to the above tests, the 2-out-of-4 voter is used to test the
KPS scram contactors. The output of each voter channel is tripped to
produce a scram signal into each of the RPS trip system channels (Al, A2,
Bl and B2) to individually operate the respective scram contactors. The
weekly test interval provides an acceptable level of availability of the
scram contactors.

Each APRM receives the output signals from two analog differential
pressure fiow transducers, one associated with recirculation loop A and
the other with recirculation loop B. These differential pressure signals
are converted into representative digital lcop flow signals within the
same hardware that performs the APRM functions and are added to determine
a total recirculation flow. The total recirculation flow value is used by
the APRM to determine the flow biased setpoints. Each total recirculation
flow signal developed by an APRM is compared in the hardware that performs
the RBM functions to the signals from the remaining three APRMs. An alarm
is given if a preset compare level setpoint it exceeded. The flow
processing is integrated with the APRM processing and is covered by the
same self-test and alarm functions described earlier. As a result of the
virtually continuous monitoring of the equipment performing the flow
processing, and the automatic comparison of redundant flow signals, it is
acceptable to calibrate this equipment once per operating cycle.

The sensitivity of LPRM detectors decreases with exposure to neutron flux
at a slow and approximately constant rate. The APRM system, which uses
the LPRM readings to detect a change in thermal power, will be calibrated
every seven days using a heat balance to compensate for this change in
sensitivity. The RBEM system uses the LPRM reading to detect a localized
change in thermal power. It applies a correction factor based on the APRM
output signal to determine the percent thermal power and therefore any
change in LPRM sensitivity is compensated for by the APRM calibrationm.

The technical specification limits of CPR and APLHGR are determined by the 4
use of the process computer or other backup methods. These methods use
LPRM readings and TIP data to determine the power distribution.

Compensation in the process computer for changes in LPRM sensitivity will
be made by performing a full core TIP traverse to update the computer
calculated LPRM correction factors every 1000 effective full power hours.

As a minimum the individual LPRM meter readings will be adjusted at the
beginning of each operating cycle before reaching 100 percent power.
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1l.1/2.1 FUEL CLADDING INTEGRITY

SAFETY LIMIT

BFR
Unic 1

LIMITING SAFETY SYSTEM SETTING

2.1.A Neutron Flux Trip Settinss

2.1.A.1.a (Cont'd)

$(0.66W + 71%) |

where:

1.1/2.1-2

S = Setting in
percent of
rated
thermal
powver
(3293 Mwt)

W = Loop
recirculation
flow rate in
percent of
rated

For no
combination of
loop
recirculation
flow rate and
core thermal
power shall the
APRM flux scram
trip setting be
allowed to
exceed 120X of
rated thermal
power,
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l.1/2.) FUEL CLADDING INTEGRITY

SAFETY LIMIT

BFN
Unit 1

1.1/2.1-3

LIMITING SAFETY SSTEM SETTING
2.1.A Neutrom Flu< Irip Settings
2.1.A.1.b (Cont'd)

NOTE: These settings assume
operation within the basic
thermal hydraulic design
criteria. These criteria are
LHGR within the limits of
Specification 3.5.J and MCPR
vithin the limits of
Specification 3.5.K. If it {s
determined that either of these
design criteries is being
violated during operation,
action shall be initiated within
15 minutes tc restore operation
within prescribed limits. 4
c. The APRM Rod Block trip
setting shall be less than
or equal to the limit
specified in the CORE
OPERATING LIMITS REPORT.
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- P Maximum Extended Load Line Limit and ARTS Improvement Program Analyses
for Browns Ferry Nuclear Plant Unit 1, 2 and 3, REDC-32433P,.
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TABLE 3.1.A

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS

Irip function

Mode Switch in
Shutdown

Manual Scram

IRM (16)
High Flux

inoperable

APRM (16)(24)(25)
High Flux
{(Flow Biased)
High Flux
(Fixed Trip)
High Flux
Inoperative
2/4 Trip Voter

High Reactor
Pressure

High Drywell
Pressure (14)

Reactor Low Water
Level (14)

Irip Lgvel Setting

<

1207125

on scale

See Spec

b ol T

-~

[P

2.1.A.1
120%
15X rated power

13)
12)

1055 psig

2.5 psig

538" above
vessel zero

Indicated

Modes in Which Function

Must Be Operable
Shut- Startup/
down Refuel (7) Hot
X * x
o A X
X(22) X(21)(22) X
X X
X(17)
X(17)
X
X{(10) X
X(8) X(8)
X X

(5)

(5)

»er»

b

or
or
or
or

"mm

i

.Bor 1.E
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NOTES FOR TABLE 3.1.4

I

There shall be two operable or tripped trip systems for each function.

I1f the minimun. . asber of operable instrument channels per trip system
cannot be met for one trip system, trip the inoperable channels or entire
trip syatem within one hour, or, alternatively, take the below listed
action for that trip function. If the minimum number of operable
instrument channels cannot be met by either trip system, the appropriate
action listed below (refer to right-hand column of Table) shall be

taken. An inoperable channel need not be placed in the tripped condition
vhere this would cause the trip function to occur. In these cases, the
inoperable channel shall be restored to operable status within two hours,
or take the action listed below for that trip function,.

A. Initiate insertion of operable rods and complete insertion of all
operable rods within four hours. In refueling mode, suspend all
operations involving core alterations and fully insert all operable
control rods within one hour.

Reduce power level to "RM range and place mode switch in the
STARTUP/HOT Standby position within 8 hours.

Reduce turbine load and close main steam line isolation valves within
8 hours.

Reduce power to less than 30 percent of rated.

For the APRM functions only, if only two APRM channels are OPERABLE,
restore a third APRM channel to OPERABLE status or trip one of the
inoperable APRM channels within 6 hours. If only one APRM channel is
OPERABLE, trip one inoperable APRM channel immediately and restore an
inoperable APRM channel to OPERABLE status or initiate alternative
action within 2 hours.

For the APEM functions only, if one voter channel is inoperable in
one trip system, restore the voter channel to OPERABLE status or trip
the inoperable channel or the entire trip system within 12 hours. 1If
one voter channel is inoperable in both trip systems, restore the
inoperable voter channels to OPERABLE status or initiate alternative
action within 6 hours.

Scram discharge volume high bypass may be used in shutdown or refuel to
bypass scram discharge volume scram with control rod block for reactor
protection system reset.

Bypassed if reactor pressure is less than 1055 psig and mode switch not
in RUN.

Bypassed when turbine first stage pressure is less than 154 psig.

IEMs are bypassed when APRMs are onscale and the reactor mode switch is
in the RUN position.




NOTES FOR TABLE 3.1.A (Cont'd)
6.

7.

10.

11.

12.

13.

14,

15.

16.

17'

18.

BFN
Unit 1

The design permits closure of any two lines without a scram being
initiated.

When the reactor is subcritical and the reactor water temperature is less
than 212°F, only the following trip functions need to be operable:

A. Mode switch in shutdown

B. Manual scram

C. High flux IRM

D. Scram discharge volume high level

E. (Deleted) 4

Not required to be OPERABLE when primary containment integrity is not
required.

(Deleted)

Not required to be OPERABLE when the reactor pressure vessel head is not
bolted to the vessel.

The same three (3) required APRM channels are shared by both RPS trip
systems,

Any combination of APRM upscale or inoperative trips from two different
(non-bypassed) APRMs will trip all of the 2/4 voter units.

Less than the required minimum number of OPERABLE LPRMs will cause an
instrument channel inoperative alarm.

Channel shared by Reactor Protection System and Primary Containment and
Reactor Vessel Isclation Control System. A channel failure may be a
channel failure in each system.

The APRM 15 percent scram is bypassed in the RUN Mode.

Channel shared by Reactor Protection System and Reactor Manual Control
System (Rod Block Portion). A channel failure may be a channel failure
in each system. If a channel is allowed to be inoperable per

Table 3.1.A, the corresponding function in that same channel may be
inoperable in the Reactor Manual Control System (Rod Block).

Not required while performing low power physics tests at atmospheric
pressure during or after refueling at power levels not to exceed 5 MW(t).

This function must inhibit the automatic bypassing of turbine control
valve fast closure or turbine trip scram and turbine stop valve closure
scram whenever turbine first state pressure is greater than or equal to
154 psig.

3.1/4.1-6
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19.

20,

21.

22.

23.

24,

25‘

BFN

Action 1.A or 1.D shall be taken only if the permissive fails in such a
manner to prevent the affected RPS logic from performing its intended
function. Otherwise, no action is required.

(Deleted)

In the REFUEL Mode unless adequate shutdown margin has been demonstrated
per Specification 3.3.A.]1, whenever any control rod is withdrawn from a
core cell containing one or more fuel assemblies, shorting links shall be
removed from the RPS circuitry to enable the Source Range Monitor (SRM)
noncoincidence high-flux scram function. The SRMs shall be OPERABLE per
Specification 3.10.B.1. The removal of eight (8) shorting links is
required to provide noncoincidence high-flux scram protection from the |
SRMs .

The three required IRMs per trip channel is not required in the Shutdown
or Refuel Modes if at least four IRMs (one in each core quadrant) are
connected to give a noncoincidence, High Flux scram. The removal of four
(4) shorting links is required to provide noncoincidence high-flux scram
protection from the IRMs.

A channel may be placed in an inoperable status for up to 4 hours for
required surveillance without placing the trip system in the tripped
condition provided at least one OPERABLE charmel in the same trip system
is monitoring that parameter.

The Average Power Range Monitr~ scram function is varied (Reference
Figure 2.1-1) as a function of recirculation loop flow (W). The trip
setting of this function must be maintained in accordance with 2.1.A.

The APRM flow-biased neutron flux signal is fed through a time constant
circuit of approximately 6 seconds. This time constant may be lowered or
equivalently removed (no time delay) without affecting the operability of
the flow-biased neutron flux trip channels. The APRM fixed high neutron
flux signal does not incorporate the time constant but responds directly
to instantaneous neutron flux.

3.1/4,1-7
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Mode Switch in Shutdown
Manual Scram

IRM
High Flux

Inoperative

APRM
High Flux (15% Scram)

High Flux (Flow Biased)

High Flux (Fixed Trip)

Inoperative

2/4 Trip Voter
High Reactor Pressure
High Drywell Pressure

Reactor Low Water Level
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A
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TABLE 4.1.A
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION FUNCTIONAL TESTS
MINIMUM FUNCTIONAL TEST FREQUENCIES FOR SAFETY INSTR. AND CONTROL CIRCUITS

Functional Test
Place Mode Switch in Shutdown
Trip Channel and Alarm

Trip Channel and Alarm (4)

Trip Channel and Alarm (4)

Trip Output Relays (4)(5)
2/4 Voter Logic (10)

Trip Output Relays (4)(6)
2/4 Voter Leogic {10)

Trip Output Relays (4)(5)
2/4 Voter Logic (10)

Trip Output Relays (4)(5)
2/4 Voter Logic (10)

Trip Scram Contactors (11)
Trip Channel and Alarm
Trip Channel and Alarm

Trip Channel and Alarm

i Fr
Each Refueling Outage
Every 3 Months

Once/Week During Refueling
and Before Each Startup

Once/Week During Refueling
and Before Each Startup

Every 6 Months (9)
Each Refueling Outage

Every 6 Months
Each Refueling Qutage

Every € Months
Each Refueling Outage

Every & Months
Each Refueling Outage

Once/Week

Once/Month (1)
Once/Month (1)
Once/Month (1)
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10'

11.

BFN

Initially the minimum frequency for the indicated tests shall be once per
month.

A description of the three groups is included in the Bases of this
specification.

Functional tests are not required when the systems are not required to be
operable or are operating (i.e., already tripped). If tests are miesed,
they shall be performed prior to returning the systems to an operable
status.

Thie instrumentation is exempted from the instrument channel test
definition. This instrument channel functional test will consist of
injecting a simulated electrical signal into the measurement channels.

The channel functional test shall include both the APRM channels and the |
2/4 voter channels.

The channel functional test shall include both the APRM channels and the
2/4 voter channels plus the flow input function, excluding the flow
transmitters.

Functional test consists of the injection of a simulated signal into the
electronic trip circuitry in place of the sensor signal to verify
operability of the trip end alarm functions.

The functional test frequency decreased to once/3 months to reduce
challenges to relief valves per NUREG 0737, Item II.K.3.16.

Not required to be performed when entering the STARTUP/HOT STANDBY Mode
from RUN Mode until 12 hours after entering the STARTUP/HOT STANDBY Mode.

Functional test consists of simulating APRM trip conditions at the APRM
channel outputs to check all combinations of two tripped inputs to the
2/4 voter logic in each voter channel.

Functional test consists of manually tripping the 2/4 voter trip output,
one voter channel at a time, to demonstrate that each scram contactor for
each RPS trip system channel (Al, A2, Bl and B2) operates and produces a
half-scram.

3.1/4.1-10
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4.5 BASES (Cont'd)

BFN
Unit 2

of the core and containment cooling system, the components which make
up the system, i.e., instrumentation, pumps, valves, etc., are tested
frequently. The pumps and motor operated injection valves are also
tested in accordance with Specification 1.0.MM to assure their
OPERABILITY. A simulated automatic actuation test once each cycle
combined with testing of the pumps and injection valves in accordance
with Specification 1.0.MM is deemed to be adequate testing of these
systems. Monthly alignment checks of valves that are not locked or
sealed in position which affect the ability of the systems to perform
their intended safety function are also verified to be in the proper
position. Valves which automatically reposition themselves on an
initiation signal are permitted to be in & posicion other than normal
to facilitate other operational modes of the system.

When components and subsystems are out-of-service, overall core and
containment cooling reliability is maintained by OPERABILITY of the
remaining redundant equipment.

Whenever a CSCS system or loop is made inoperable, the other CSCS
systems or loops that are required to be OPERABLE shall be considered
OPERABLE 1f they are within the required surveillance testing frequency
and there is no reason to suspect they are inoperable. If the
function, system, or loop under test or calibration is found inoperable
or exceeds the trip level setting, the LCO and the required
surveillance testing for the system or loop shall apply.

Average Planar LHCR, LHCR, and MCPR

The APLHGR, LHGR, and MCPR shall be checked da!ly to determine if fuel
burnup, or control rod movement has caused changes in power
distribution. Since changes due to burnup are s'ow, and only a few
control rods are moved daily, a daily check of power distribution is
adequate.

3.5/4.5-34
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6.9.1.6 SOURCE TESTS

Results of required leak tests performed on sources if the tests
reveal the presence of 0.005 microcurie or more of removable

contamination.

CORE OPERATING LIMITS REPORT

Core operating limits shall be established and shall be
documented in the CORE OPERATING LIMITS REPORT prior to each
operating cycle, or prior to any remaining portion of an

operating cycle, for the following:

(1) The rated APLHGR limit; the Flow Dependent APLHGR
Factor, MAPFAC(F); and the Power Dependent APLHGR
Factor, MAPFAC(P) for Specification 3.5.I.

The LHGR limit for Specification 3.5.J
The rated MCPR Operating Limit; the Flow Dependent MCPR
Operating Limit, MCPR(F); and the Power Dependent MCPR

Operating Limit, MCPR(P) for Specification 3.5.K/4.5.K.

The APRM flow biased rod block trip setting for
Specification 2.1.A.1.c and Table 3.2.C,

The RBM downscale trip setpoint, high power trip

setpoint, intermediate power trip setpoint, low power

trip setpoint, and applicable reactor thermal power

ranges for each of the setpoints for Table 3.2.C.

6.0-26a
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6.9.1.7 CORE OPERATING LIMITS REPORT (Continued)

b. The analytical methods used to determine the core operating
limits shall be those previously reviewed and approved by
the NRC, specifically those described in General Electric
Licensing Topical Report NEDE-24011-P-A, "General Electric

Standard Application for Reactor Fuel" (latest approved
version).

¢. The core operating limits shall be determined such that all
applicable limits (e.g., fuel thermal-mechanical limits,
core thermal-hydraulic limits, ECCS limite, nuclear limits
such as shutdown margin limits, transient analysis limits,
and accident analysis limits) of the safety analysis are met,

d. The CORE OPERATING LIMITS REPORT, including any midcycle
revisions or supplements, shall be provided upon issuance
for each reload cycle to the NRC.

6.9.1.8 THE ARNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

The Annual Radioactive Effluent Release Report covering the
operation of the unit during the previous calendar year of
operation shall be submitted by April 1, of =sach year. The
report shall include summaries of the quantities of radicactive
liquid and gaseous effluents and solid waste released from the
unit. A single submittal may be made for a multi-unit station.
The submittal should combine those sections that are common to
all vmirq at the staifon; however, for units with separate
radwaste systems, the submittal shall specify the releases of
radioactive material from each unit. The materisal provided
shall be (1) consistent with the objectives cutlined in the ODCM
and PCP and (2) in conformance with 10 CFR 50.36a and Section
IV.B.1 of Appendix I to 10 CFR Part 50.

BFN 6.0-26b
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DEFINITIONS (Cont'd)

Q.

Operating Cycle - Interval between the end of one refueling outage
for a particular unit and the end of the next subsequent refueling
outage for the same unit.

Refueling Outage - Refueling outage is the period of time between
the shutdown of the unit prior to a refueling and the startup of the
unit after that refueling. For the purpose of designating frequency
of testing and surveillance, a refueling outage shall mean a
regularly scheduled outage; however, where such outages occur within
8 months of the completion of the previous refueling outage, the
required surveillance testing need not be performed until the next
regularly scheduled outage.

CORE ALTERATION - CORE ALTERATION shall be the movement of any fuel,
sources, reactivity control components, or other components
affecting reactivity within the reactor vessel with the vessel head
removed and fuel in the vessel. Movement of source range monitors,
intermediate range monitors, traversing in-core probes, or special
movable detectors (including undervessel replacement) is not
considered a CORE ALTERATION. Suspension of CORE ALTERATIONS shall
not preclude completion of movement of & component to a safe
location.

Reactor Vessel Pressure - Unless otherwise indicated, reactor vessel
pressures listed in the Technical Specifications are those measured
by the reactor vessel steam space detectors.

Thermal Parameters

1.

- Minimum Critical Power
Ratio (MCPR) is the value of the critical power ratio associated
with the most limiting assembly in the reactor core. Critical
Power Ratio (CPR) is the ratio of that power in a fuel assembly,
which is calculated to cause some point in the assembly to
experience boiling transition, to the actual assembly operating
power.

Transition Boiling - Transition boiling means the boiling regime
between nucleate and film boiling. Transition boiling is the
regime in which both nucleate and film boiling occur
intermittently with neither type being completely stable.

(Deleted) 1

~ The
Average Planar Heat Generation Rate is applicable to a specific
planar height and is equal to the sum of the linear heat
generation rates for all the fuel rods in the specified bundle
at the specified height divided by the number of fuel rods in
the fuel bundle.

1.0-7
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REFIRITIONS (Cont'd)
Instrumentation

v.

1.

Instrument Calibration - An instrument calibration means the

adjustment of an instrument signal output so that it
corresponds, within acceptable range, and accuracy, to a known
value(s) of the parameter which the instrument monitors.

Channel - A channel i{s an arrangement of the sensor(s) and
associated components used to evaluate plant variables and
produce discrete outputs used in logic. A channel terminates
and loses its identity where individual channel outputs are
combined in logic.

Instrument Functional Test - An instrument functional test means
the injection of a simulated signal into the instrument primary
sensor to verify the proper instrument channel response, alarm
and/or initiating action.

Instrument Check - An instrument check is qualitative
determination of acceptable OPERABILITY by observation of

instrument behavior during operation. This determination shall
include, where possible, comparison of the instrument with other
independent instruments measuring the same variable.

kogic System Functional Test - A logic system functional test

means & test of all relays and contacts of a logic circuit to
insure all components are OPERABLE per design intent. Where
practicable, action will go to completion; i.e., pumps will be
started and valves operated,

Irip System - A trip system means an arrangement of instrument
channel trip signals and auxiliary equipment required to
initiate action to accomplish a protective trip function. A
trip system may require one or more instrument channel trip
signals related to one or mere plant parameters in order to
initiate trip system action. Initiation of protective action
may require the tripping of a single trip system or the
coincident tripping of two trip systems.

Protective Action - An action initiated by the protection system
wvhen a limit is reached. A protective action can be at a

channel or system level.

Protective Function - A system protective action which results

from the protective action of the channels monitoring a
particular plant condition.

1 .0-8



o SAFETY LIMIT ~LIMITING SAFETY SYSTEM SETTING

2.1.A Reutron flux Trip Settings
2.1.A.1.a (Cont'd)

S<(0.66W + 71%)

vhere:

8 = Setting in
percent of
rated
thermal
power
(3293 Mwt)

W = Loop
recirculation
flow rate in
percent of
rated

b. For no
combination of
loop
recirculation
flow rate and
core thermal
power shall the
APRM flux scram
trip setting be
allowed to exceed
120% of rated
thermal power.

Unit 3



e SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING
2.1.A Neutron Flux Trip Settings
2.1.A.1.b. (Cont'd)

BOTE: These settings assume
operation within the basic
thermal hydraulic design
criteria. These criteris are
LHGR within the limits of
Specification 3.5.J and MCPR
within the limits of
Specification 3.5.K. If it is
determined that either of these
design criteria is being
violated during operation,
action shall be initiated within
15 minutes to restore operation
within the prescribed limits. 4

&, The APRM Rod Bloclk trip
setting shall be less than
or equal to the limit
specified in the CORE
OPERATING LIMITS REPORT.

BFN 1.1/72,1-3
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2.1 BASES (Cont'd)
F. (Deleted)

G. & H. Main Steam Line Isolation on Low Pressure and Main Steam Line
Isolation Scram

The low pressure isolation of the main steam lines at 850 psig was
provided to protect against rapid reactor depressurization and the
resulting rapid cooldown of the vessel. The scram feature that
occurs when the main steam line isolation valves close shuts down
the reactor so that high power operation at low reactor pressure
dces not occur, thus providing protection for the fuel cladding
integrity SAFETY LIMIT. Operation of the reactor at pressures lower
than 850 psig requires that the reactor mode switch be in the
startup position, where protection of the fuel cladding integrity
SAFETY LIMIT is provided by the IRM and APRM high neutron flux
scrams. Thus, the combination of main steam line low pressure
isolation and isolation valve closure scram assures the availability
of neutron flux scram protection over the entire range of
applicability of the fuel cladding integrity SAFETY LIMIT. In
addit‘on, the isolation valve closure scram anticipates the pressure
and flux cransients that occur during normal or inadvertent
isolation valve closure. With the scrams set at 10 percent of valve
closure, neutron flux does not increase.

I.J.& K. Reactor Low Water Level Setpoint for Initiation of HPCI and RCIC

Closing Main Steam Isolation Valves, and Starting LPCI and Core
Spray Pumps,

These systems maintain adequate coolant inventory and provide core
cooling with the objective of preventing excessive clad
temperatures. The design of these systems to adequately perform the
intended function is based on the specified low level scram setpoint
and initiation setpoints. Transient analyses reported in Section 14
of the FSAR demonstrate that these conditions result in adequate
safety margins for both the fuel and the system pressure.

L. References

1. Supplemental Reload Licensing Report of Browns Ferry Nuclear
Plant, Unit 3 (applicable cycle-specific document).

2. GE Standard Application for Reactor Fuel, NEDE-24011-P-A and
NEDE-24011-P-A-US (latest approved version).

3. Maximum Extended Load Line Limit and ARTS Improvement Program i
Analyses for Browns Ferry Nuclear Plant Unit 1, 2 and 3,
NEDC-32433P.

BFN 1.1/2.1-16
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Min. No. of
Operable
Instr.
Chanrels
Per Trip

TABLE 3.1.A
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS

System (1)(23) Irip Function Irip Level Setting down

1

30
31

3(11)
3(1)
2

Mode Switch in
Shutdown

Manual Scram

IRM (15)
High Flux

Inoperative

APRM (16)(24)(25)
High Flux
(Fixed Trip)
High Flux
(Fiow Biased)
High Fiux
Inoperative
274 Trip Voter

High Reactor
Pressure

High Drywell
ressure (14)

Reactor Low Water
Level (14)

£120/125 Indicated X(22)
on scale

< 120%

See Spec. 2.1.A.1
< 15X rated power
(13)
(12)

< 1055 psig
€ 2.5 psig

2 538" above
vessel zero

Shut- Eurtw/
Refuel (7) Hot Standby

X{21)(22) X

X

X(10)

X(8)

X{17)
X{(17)
X

X(8)

(5)
(5)

1

1

»er>» »

A

A

>

or 1.

8 or 1.E



NOTES FOR TABLE 3.1.A

BFN

There shall be two OPERABLE or tripped trip systems for each function.

If the minimum number of OPERABLE instrument channels per trip system
cannot be met for one trip system, trip the INOPERABLE channels or entire
tr.y system within one hour, or, alternatively, take the below listed
action for that trip function. If the minimum number of OPERABLE
instrument channels cannot be met by either trip system, the appropriate
action listed below (refer to right-hand column of Table) shall be

taken. An INOPERABLE channel need not be placed in the tripped condition
vwhere this would cause the trip function to occur. In these cases, the
INOPERABLE channel shall be restored to OPERABLE status within two hours,
or take the action listed below for that trip function.

A. Initiate insertion of OPERABLE rods and complete insertion of all
OPERABLE rods within four hours. In refueling mode, suspend all
operations involving core alterations and fully insert all OPERABLE
control rods within onz hour.

B. Reduce power level to IRM range and place mode switch in the
STARTUP/HOT STANDBY position within 8 hours.

C. Reduce turbine load and close main steam line isolation valves within
8 hours.

D. Reduce power to less than 30 percent of rated.

E. For the APRM functions only, if only two APRM channels are OPERABLE,
restore a third APRM channel to OPERABLE status or trip one of the
inoperable APRM channels within 6 hours. If only one APRM channel is
OPERABLE, trip one inoperable APRM channel immediately and restore an
inoperable APRM channel to OPERABLE status or initiate alternative
action within 2 hours.

F. For the APRM functions only, if one voter channel is inoperable in
one trip system, restore the voter channel to OPERABLE status or trip
the inoperable channel or the entire trip system within 12 hours. If
one voter channel is inoperable in both trip systems, restore the
inoperable voter channels to OPERABLE status or initiate alternative
action within 6 hours.

Scram discharge volume high bypases may be used in shutdown or refuel to
bypass scram discharge volume scram with control rod block for reactor
protection system reset,

DELETED

Bypassed when turbine first stage pressure is less than 154 psig.

IRMe are bypassed when APRMs are onscale and the reactor mode switch is
in the RUN position.

3.1/4,1-4
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NOTES FOR TABLE 3.1.4 (Cont'd)
6.

7.

10.

11I

12.

13.

14,

15.

16.

17.

BFN

The design permits closure of any two lines without a scram being
initiated.

When the reactor is subcritical and the reactor water temperature is less
than 212°F, only the following trip functions need to be OPERABLE:

A. Mode switch in shutdown

B. Manual scram

C. High flux IRM

D. Scram discharge volume high level

E. (Deleted) 4

Not required to be OPERABLE when primary containment integrity is not
required.

(Deleted)

Not required to be OPERABLE when the reactor pressure vessel head is not
bolted to the vessel.

The same three (3) required APRM channels are shared by both RPS trip
systems .

Any combination of APRM upscale or inoperative trips from two different
(non-bypassed) APRMs will trip all of the 2/4 voter units.

Less than the required minimum number of OPERABLE LPRMs will cause an
instrument channel inoperative alarm.

Channel shared by Reactor Protection System and Primary Containment and
Reactor Vessel Isolation Control System. A channel fajilure may be a
channel failure in each system.

The APRM 15 percent scram is bypassed in the RUN Mode.

Channel shared by Reactor Protection System and Reactor Manual Contrel
System (Rod Block Portion). A channel failure may be a channel failure
in each system. If a channel is allowed to be inoperable per

Table 3.1.A, the corresponding function in that same channel may be
inoperable in the Reactor Manual Control System (Rod Block).

Not required while performing low power physics tests at atmospheric
pressure during or after refueling at power levels not to exceed % Mwt.

3.1/4.1-5
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NOTES FOR TABLE 3.1.A (Cont'd)

18.

19.

20.

21.

22,

23.

24,

23.

BFN

This function must inhibit the automatic bypassing of turbine control
valve fast closure or turbine trip scram and turbine stop valve closure

scram whenever turbine first stage pressure is greater than or equal to
154 psig.

Action 1.A or 1.D shall be taken oaly if the permissive fails in such a
manner to prevent the affected RPS logic from performing its intended
function. Otherwise, no action is required.

(Deleted)

In the REFUEL Mode unless adequate shutdown margin has been demonstrated
per Specification 3.3.A.1, whenever any control rod is withdrawn from a
core cell containing one or more fuel assemblies, shorting links shall be
removed from the RPS circuitry to enable the Source Range Monitor (SRM)
noncoincidence high-flux scram function. The SRMs shall be OPERABLE per
Specification 3.10.B.1. The removal of eight (8) shorting links is

required to provide noncoincidence high-flux scram protection from the
SRMs .

The three required IRMs per trip channel is not required in the SHUTDOWN
or REFUEL Modes if at least four IRMs (one in each core quadrant) are
connected to give a noncoincidence, High Flux scram. The removal of four

(4) shorting links is required to provide noncoincidence high-flux scram
protection from the IRMs.

A channel may be placed in an INOPERABLE status for up to 4 hours for
required surveillance without placing the trip system in the tripped
condition provided at least one OPERABLE channel in the same trip system
is monitoring that parameter,

The Average Power Range Monitor scram function is varied (Reference
Figure 2.1-1) as a function of recirculation loop flow (W). The trip
setting of this function must be maintained in accordance with 2.1.A.

The APRM flow-biased neutron flux signal is fed through a time constant

circuit of approximately 6 seconds. This time constant may be lowered or
equivalently removed (no time delay) without affecting the operability of
the flow-biased neutron flux trip channels. The APRM fixed high neutron

flux signal does not incorporate the time constant but responds directly
to instantaneous neutron flux.

3-1/4.1‘6
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Shutdown

Hﬂgh Flux

Inoperative

High Flux {(15% Scram)
High Flux (Flow Biased)
High Flux (Fixed Trip)

Inoperative

2/4 Trip Voter

High Reactor Pressure
High Drywell Pressure

Reactor Low Water Level

OTECTION SYSTEM { SCRAM

Group (2)
2

A

TABLE 4.1 .A

Functional Test

Place Mode Switch in Shutdown

Trip Channel and Alarm

; Channel and Alarm (4)

Channel and Alarmm (4)

Trip Output Relays (4)(5)
2/4 Voter iLogic (10)

Trip Cutput Relays (4)(6)

274 Voter Logic (10)

Trip OUtDut RG!A,‘ 43(5)
274 Voter Logic {10)

Trip Output Relays (4)(5)
2/4 Voter Logic (10)

Trip Scram Contactors (11)
Trip Channel and Alamm

Trip Channel and Alamm

Trip Channel and Alamm

INSTRUMENTATION FUNCTIONAL
TEST FREQUENCIES FOR SAFETY INSTR. AND CONTROL

TESTS

CIRCUITS

Minimum Frequency(J}
Each Refueling Outage
Every 3 Months
Once Per Week During
Refueling and Before Each
Startup
Once Per Week During

Refueling and Before Each
Startup

Every 6 Months (9)
Each Refueling Outage

Every 6 Months
Each Refueling Outage

Every 6 Months
Each Refueling Outage

Every 6 Months
Each Refueling Outage

Once/Week
Once/Month (1)
Once/Month (1)

Once/Month (1)




NOTES FOR TABLE 4.1.A

1.

Initially the minimum frequency for the indicated tests shall be once per
month.

A description of the three groups is included in the Bases of this
specification.

Functional tests are not required when the systems are not required to be
OPERABLE or are operating (i.e., already tripped). If tests are missed,
they shall be performed prior to returning the systems to an OPERABLE
status,

This instrumentation is exempted from the instrument channel test
definition. This instrum~nt channel functional test will consist of
injecting a simulated electrical signal into the measurement channels.

The channel functional test shall include both the APRM channels and the
2/4 voter channels.

The channel functional test shall include both the APRM channels and the
2/4 voter channels plus the flow input function, excluding the flow
transmitters.

Functional test consists of the injection of a simulated signal into the
electronic trip circuitry in place of the sensor signal to verify
operability of the trip end alarm functions.

Functional test frequency decreased to once/3 months to reduce the
challenges to relief valves per NUREG 0737, Item II.K.3.16.

Not required to be performed when entering the STARTUP/HOT STANDBY Mode
from RUN Mode until 12 hours after entering the STARTUP/HOT STANDEY Mode.

Functional test consists of simulating APRM trip conditions at the APRM
channel outputs to check all combinations of two tripped inputs to the
2/4 voter logic in each voter channel.

Functional test consists of manually tripping the 2/4 voter trip output,
one voter channel at a time, to demonstrate that each scram contactor for
each RPS trip system channel (Al, A2, Bl and BZ) operates and produces a
half-scram,




3.5 BASES (Cont'd)

probability of core instability following entry into Region II, the
operator will take immediate action to exit the region. Although
formal surveillances are not performed while exiting Region II
(delaying exit for surveillances is undesirable), an immediate manual
scram will be initiated if evidence of thermal-hydraulic instability
is observed.

Clear indications of thermal-hydraulic instability are APRM
oscillations which exceed 10 percent peak-to-peak or LPRM
oscillations which exceed 30 percent peak-to-peak (approximately
equivalent to APRM oscillations of 10 percent during regional
oscillations). Periodic LPRM upscale or downscale alarms may also be
indicators of thermal hydraulic instability and will be immediately
investigated.

Periodic upscale or downscale LPRM alarms will occur before regional
oscillations are large enough to threaten the MCPR safety limit.
Therefore, the criteria for initiating a manual scram described in
the preceding paragraph are sufficient to ensure that the MCPR safety
limit will not be violated in the event that core oscillations
initiate whil: exiting Region II.

Normal operatlon of the reactor is restricted to thermal power and

core flow coniitions (i.e., outside Regions I and 1I) where
thermal-hydraulic instabilities are very unlikely to occur.

References

3 Loss-of-Coolant Accident Analysis for Browns Ferry Nuclear
Plant Unit 2, NEDO - 24088-1 and Addenda.

"BWR Transient Analysis Model Utilizing the RETRAN Program,"
TVA-TR81-01-A.

Generic Reload Fuel Application, Licensing Topical Report,
REDE - 24011-P-A and Addenda.

Core and Containment Cooling Svstems Surveillance Freguencies

The testing interval for the core and containment cooling systems is
based on industry practice, quantitative reliability analysis,
Judgment and practicality. The core cooling systems have not been
designed to be fully testable during operation. For example, in the
case of the HPCI, automatic initiation during power operation would
result in pumping cold water into the reactor vessel which is not
desirable. Complete ADS testing during power operation causes an
undesirable loss-of-coolant inventory. To increase the availability




BOTES FOR TABLE 4.1.B
1.

BFN

A description cf three groups is included in the bases of this
specification,

Calibrations are not required when the systems are not required to be
OPERABLE or are tripped. If calibrations are missed, they shall be
performed prior to returning the system to an OPERABLE status.

(Deleted)
Required frequency is initial startup following each refueling outage.

Physical inspection and actuation of these position switches will be
performed once per operating cycle.

On controlled startups, overlap between the IRMe and APRMs will be
verified.

The flow bias signal calibration will consist of calibrating the analog
differential pressure flow sensors once per operating cycle. Calibration
of the flow bias processing system is done once per operating cycle as
part of the overall APRM instrumentation calibration.

A complete TIP system traverse calibrates the LPRM signals to the process
computer. The individual LPRM meter readings will be adjusted as a

minimum at the beginning of each operating cycle before reaching 100
percent power.

Calibration consists of the adjustment of the primary sensor and
associated components so that they correspond within acceptable range and
accuracy to known values of the parameter which the channel monitors,
including adjustment of the electronic trip circuitry, so that its output
relay changes state at or more conservatively than the analog equivalent
of the trip level setting.

3.1/4.1-12
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3.1 BASES
The reactor protection system automatically initiates a reactor scram to:
1. Preserve the integrity of the fuel cladding.
2. Preserve the integrity of the reactor coolant system.

3. Minimize the energy which must be absorbed following a loss of
coolant accident, and prevents criticality.

This specification provides the limiting conditions for operation
necessary to preserve the ability of the system to tolerate single
failures and still perform its intended function even during periods when
instrument channels may be out of service because of maintenance. When
necessary, one channel may be made INOPERABLE for brief intervals to
conduct required functional tests and calibrations.

The reactor protection trip system is supplied, via a separate bus, by
its own high inertia, ac motor-generator set. Alternate power is
available to either Reactor Protection System bus from an electrical bus
that can receive standby electrical power. The RPS monitoring system
provides an isolation between nonclass lE power supply and the class

1E RPS bus. This will ensure that failure of a nonclass 1E reactor
protection power supply will not cause adverse interaction to the

class 1E Reactor Protection System.

The reactor protection system is made up of two independent :rip systems
(refer to Section 7.2, FSAR). There are usually four channels provided
to monitor each critical parameter, with two channels in esch trip
system. The outputs of the channele in a trip system are combined in a
logic such that either channel trip will trip that trip system. The
simultaneous tripping of both trip systems will produce a reactor scram.

This system meets the intent of IEEE-279 for Nuclear Power Plant
Protection Systems. The system has a reliability greater than that of a
2-out-of-3 system and somewhat less than that of a l-out-of-2 system,

With the excepticn of the Average Power Range Monitor (APRM) channels,
the Intermediate Range Monitor (IRM) channels, the Main Steam Isolation
Valve closure and the Turbine Stop Valve closure, each trip system logic
has one instrument channel. When the minimum condition for operation on
the number of OPERABLE instrument channels per untripped protection trip
system is met or if it cannot be met and the effected protection trip
system is placed in a tripped condition, the effectiveness of the
protection system is preserved; i.e., the system can tolerate s single
failure and still perform its intended function of scramming the
reactor.

The APRM system is divided into four APRM channels and four 2-out-of-4
trip voter channels. Each APRM channel provides input to each of the
four voter channels. The four voter channels are divided into two groups
of two each, with each group of two providing inputs to one RPS trip
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system., The APRM system is designed to allow one APRM channel, but no
voter channels, to be bypassed. A trip from any one unbypassed APRM will
result in a "half-trip” in all four of the voter units, but no trip
inputs to either RPS trip system. A trip from any two unbypassed APEM
channels will result in a full trip in each of the four voter channels,
which in turn results in two trip inputs into each RPS trip system
resulting in a full scram.

Each APRM instrument channel receives input signals from forty-three (43)
Local Power Range Monitors (LPRMs). A minimum of twenty (20) LPRM inputs
with three (3) per axial level is required for the APRM instrument
channel to be OPERABLE. Fewer than the required minimum number of LPRM
inputs generates un instrument channel jinoperative alarm and a control
rod block but does not result in an automatic trip input to the
2-out-of-4 voters.

Each protection trip system has one more IRM than is necessary to meet |
the minimum number required per channel. This allows the bypassing of

one IRM per protection trip system for maintenance, testing or |
calibration. The bases for the scram setting for the IRM, APRM, high Bl
reactor pressure, reactor low water level, MSIV closure, turbine control
valve fast closure and turbine stop valve closure are discussed in
Specifications 2.1 and 2.2,

Instrumentation (pressure switches) for the drywell are provided to
detect a loss of coolant accident and initiate the core standby cooling
equipment. A high drywell pressure scram is provided at the same setting
as the core cooling systems (CSCS) initiation to minimize the energy
which must be accommodated during a loss of coolant accident and to
prevent return to criticality. This instrumentation is a backup to the
reactor vessel water level instrumentation.

A reactor mode switch is provided which actuates or bypasses the various
scram functions appropriate to the particular plant operating status.
Reference Section 7.2.3.7 FSAR.

The manual scram function is active in all modes, thus providing for a
manual means of rapidly inserting control rods during all modes of
reactor operation.

The IRM system (120/125 scram) in conjunction with the APRM system
(15 percent scram) provides protection against excessive power levels and
short reactor periods in the startup and intermediate power ranges.

The control rod drive scram system is designed so that all of the water
which is discharged from the reactor by a scram can be accommodated in
the discharge piping. The discharge volume tank accommodates in excess
of 50 gallons of water and is the low point in the piping. No credit was
taken for this volume in the design of the discharge piping as concerns
the amount of water which must be accommodated during & scram. During
normal operation the discharge volume is empty; however, should it fill
with water, the water discharged to the piping from the reactor could not
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be accommodated which would result in slow scram times or partial control
rod insertion. To preclude this occurrence, level switches have been
provided in the instrument volume which alarm and scram the reactor when
the volume of water reaches 50 gallons. As indicated above, there is
sufficient volume in the piping to accommodate the scram without
impairment of the scram times or amount of insertion of the control

rods. This function shuts the reactor down while sufficient volume
remains to accommodate the discharge water and precludes the situation inu
which a scram would be required but not be able to perform its function
adequately.

A source range monitor (SRM) system is also provided to supply additional
neutron level information during startup but has no scram functions.
Reference Section 7.5.4 FSAR., Thus, the IRM is required in the REFUEL
and STARTUP modes. In the power range the APRM system provides required
protection. Reference Section 7.5.7 FSAR. Thus, the IRM System is not
required in the RUN mode. The APRMs and the IRMs provide adequate
coverage in the STARTUP and intermediate range.

The high reactor pressure, high drywell pressure, reactor low water
level, low scram pilot air header pressure and scram discharge vclume
high level scrams are required for STARTUP and RUN modes of plant
operation., They are, therefore, required to be operational for these
modes of reactor operation.

The requirement to have the scram functions as indicated in Table 3.1.A
OPERABLE in the REFUEL mode is to assure that shifting to the REFUEL mode
during reactor power operation does not diminish the need for the reactor
protection system.

Because of the APRM downscale rod block limit of ) 3 percent when in the I
RUN mode and high level flux scram limit of (15 percent when in the
STARTUP Mode, the transition between the STARTUP and RUN Modes must be
made with the APRM instrumentation indicating between 3 percent and 15
percent of rated power. In addition, the IRM system must be indicating {
below the High Flux setting (120/125 of scale) or a scram will occur when
in the STARTUP Mode. For normal operating conditions, these limits
provide assurance of overlap between the IRM system and APRM system so

that there are no "gaps" in the power level indications (i.e., the power
level is continuously monitored from beginning of startup to full power
and from full power to SHUTDOWN). When power is being reduced, if a
transfer to the STARTUP mode is made and the IRMs have not been fully
inserted (a maloperational but not impossible condition) a control rod
block immediately occurs so that reactivity insertion by control rod
withdrawal cannot occur.

The low scram pilot air header pressure trip performs the same function
as the high water level in the scram discharge instrument volume for fast
fill events in which the high level instrument response time may be
inadequate. A fast fill event is postulated for certain degraded control
air events in which the scram outlet valves unseat enough to allow 5 gpm
per drive leakage into the scram discharge volume but not enough to cause
control rod insertion.
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The minimum functional testing frequency used in this specification is
based on a reliability analysis using the concepts developed in reference
(1). This concept was specifically adapted to the one-out-of-two taken
twice logic of the reactor protection system. The analysis shows that the
sensors are primarily responsible for the reliability of the reactor
protection system. This analysis makes use of "unsafe failure" rate
experience at conventional and nuclear power plants in a reliability model
for the system. An "unsafe failure" is defined as one which negates
channel operability and which, due to its nature, is revealed only when
the channel is functionally tested or attempts to respond to a real
eignal. Failure such as blown fuses, ruptured bourdon tubes, faulted
amplifiers, faulted cables, etc., which result in "upscale" or "downscale"
readings on the reactor instrumentation are "safe" and will be easily

recognized by the operators during operation because they are revealed by
an alarm or a scram.

Except for the APRMs which take credit for self-test capability, the
channels listed in Tables 4.1.A and 4.1.B are divided into three groups
for functicnal testing. These are:

A. On-Off sensors that provide a scram trip function.

B. Analog devices coupled with bistable trips that provide a scram
function.

C. Devices which only serve a useful function during some restricted
mode of operation, such as STARTUP or SHUTDOWN, or for which the
only practical test is one that can be performed at SHUTDOWN.

The sensors that make up group (A) are specifically selected from among
the whole family of industrial on-off sensors that have earned an
excellent reputation for reliable operation. During design, a goal of
0.9999 probability of success (et the 50 percent confidence level) was
adopted to assure that a balanced and adequate design is achieved. The
probability of success is primarily a function of the sensor failure rate
and the test interval. A three-month test interval was planned for group
(A) sensors. This is in keeping with good operating practices, and
satisfies the design goal for the logic configuration utilized in the
Reactur Protection System,

To satisfy the long-term objective of maintaining an adequate level of
safety throughout the plant lifetime, a minimum goal of 0.9999 at the 95
percent confidence level is proposed. With the (l-out-of-2) X (2) logic,
this requires that each sensor have an availability of 0,993 at the 95
percent confidence level. This level of availability may be maintained by
adjusting the test interval as a function of the cbserved failure histury.

1. Reliability of Engineered Safety Features as a Function of Testing
Frequency, 1. M. Jacobs, "Nuclear Safety,” Vol. 9, No. 4,
July-August, 1968, pp. 310-312.
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Group (C) devices are active only during a given portion of the
operational cycle. For example, the IRM is active during STARTUP and
inactive during full-power operation. Thus, the only test that is
meaningful is the one performed just prior to SHUTDOWN or STARTUP: i.e.,
the tests that are performed just prior to use of the instrument.

Calibration frequency of the instrument channel is divided into two
groups. These are as follows:

1. Passive type indicating devices that can be compared with like
units on a continuous basis.

Vacuum tube or semiconductor devices and detectors that drift or
lose sensitivity.

Experience with passive type instruments in generating stations and
substations indicates that the specified calibrations are adequate. For
those devices which employ amplifiers, etc., drift specifications call for
drift to be less than 0.4 percent/month; i.e., in the period of a month a
drift of 4 percent would occur and thus providing for adeguate margin.

For the APRM system drift of electronic apparatus is not the only
consideration in determining a calibration frequency. Change in power
distribution and loss of chamber sensitivity dictate a calibration every
seven days. Calibration on this frequency assures plant operation at or
below thermal limits,

A comparison of Tables 4.1.A and 4.1.B indicates that two instrument
channels have been included in the latter table. These are: mode switch
in SHUTDOWN and manual scram. All of the devices or sensors assoclated
with these scram functions are simple on-off switches and, hence,
calibration during operation is not applicable, i.e., the switch is either
on or off.

The APRM and 2-out-of-4 voter channel hardware is provided with a
self-test capability which automatically checks most of the critical
hardware at least once per 15 minute interval whenever the APRM channel is
in the operate mode. This provides a virtually continuous monitoring of
the essential APRM trip functions. In the event a critical fault is
detected, an "inoperative" trip signal results. A fault detected in
non-critical hardware results in an "inoperative” alarm. Following
receipt of an "inoperative" trip or alarm signal, the operator can employ
numerous diagnostic testing options to locate the hlem.

The automatic self-test function is supplemented with a manual APRM trip
functional test, including the 2-out-of-4 voter channels and the interface
with the RPS trip systems. In combination with the virtually continucus
self-testing, the manual APRM trip functional test provides adequate
functional testing of the APRM trip function. Therefore, the six-month
test frequency for the manual testing provides an acceptable level of
aveilability of the APRM.
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In addition to the above tests, the 2-out-of-4 voter is used to test the
RPS scram contactors. The output of each voter channel is tripped to
produce a scram signal into each of the RPS trip system channcls (Al, A2,
Bl and B2) to individually operate the respective scram contactors. The
weekly test interval provides an acceptable level of availability of the
gcram contactors.

Each APRM receives the output signals from two analog differential
pressure flow transducers, one associated with recirculation loop A and
the other with recirculation loop B. These differential pressure signals
are converted into representative digital loop flow signals within the
same hardware that performs the APRM functions and are added to determine
a total recirculation flow. The total recirculation flow value is used by
the APRM to determine the flow biased setpoints. Each total recirculation
flow signal developed by an APRM is compared in the hardware that performs
the RBM functions to the signals from the remaining three APRMs. An alarm
is given if a preset compare level setpoint is exceeded. The flow
processing is integrated with the APRM processing and is covered by the
seme self-test and alarm functions described earlier. As a result of the
virtually continuous monitoring of the equipment performing the flow
processing, and the automatic comparison of radundant flow signals, it is
acceptable to calibrate this equipment once per operating cycle.

The sensitivity of LPRM detectors decreases with exposure to neutron flux
at a slov and approximately constant rate. The APRM system, which uses
the LPRM readings to detect a change in thermal power, will be calibrated
every seven days using a heat balance to compensate for this change in
sensitivity. The RBM system uses the LPRM reading to detect a localized
change in thermal power. It applies a correction factor based on the APRM
output signal to determine the percent thermal power and therefore any
change in LPRM sensitivity is compensated for by the APRM calibration.

The technical specification limits of CPR and APLHGR are determined by the +
use of the process computer or other backup methods. These methods use
LPRM readings and TIP data to determine the power distribution.

Compensation in the process computer for changes in LPRM sensitivity will
be made by performing a full core TIP traverse to update the computer
calculated LPRM correction factors every 1000 effective full power hours.

As a minimum the individual LPRM meter readings will be adjusted at the
beginning of each operating cycle before reaching 100 percent power.

9
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TABLE 4.1.8
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT CALIBRATION
- MINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS
=2 i
-y 2 Instryment Channel Grovp (1) Calibration NMinimum Freguency(g)
w IRM High Flux C Comparison to APRM on Controlled Note (4)
Startups (6)
APRM High Flux
Output Signal Heat Balance Once Every 7 Days 1
Flow Bias Signal Calibrate Flow Bias Signal (7) Once/Operating Cycle "l
LPRM Signal TIP System Traverse (8) Every 1000 Effective Full
Power Hours
High Reactor Pressure A Standard Pressure Source Every 3 Months
High Drywell Pressure A Standard Pressure Source Every 3 Months
Reactor Low Water Level A Pressure Standard Every 3 Months
) High Water Level in Scram
Z Discharge Yolume
S Float Switches
o (LS-85-45C-F) ) Calibrated Water Column (5) Note (5)
p— Electronic Lvl Switches
L3 (LS-85-45-A, B, 6, H) 8 Calibrated Water Column Once/Operating Cycle (9)
o
Main Steam Line Isolation Valve Closure A Note (5) Rote (5)

Turbine First Stage Pressure
Permissive 3 Standard Pressure Source Every 6 Months

Turbine Control Valve Fast Closure
or Turbine Trip A Standard Pressure Source Once/Operating Cycle

Turbine Stop Valve Closure A Note (5) Note (5)



1. A description of three groups is inc'uded in the Bases of this
specification.

- Calibrations are not required when the sy:tems are not required to be
OPERABLE or are tripped. If calibrations are missed, they shall be
performed prior to returning the system to an OPERABLE status.

3. (Deleted)
4, Required frequency is initial startup following each refueling outage.

5. Physical inspection and actuation of these position switches will be
performed once per operating cycle,.

6. On controlled startups, overlap between the IRMs and APRMs will be
verified.

Ts The flow bias signal calibration will consist of calibrating the analog
differential pressure flow sensors once per operating cycle. Calibration
of the flow bias processing system is done once per operating cycle as
part of the overall APRM instrumentation calibration.

8. A complete TIP system traverse calibrates the LPRM signals to the process
computer. The individual LPRM meter readings will be adjusted as a

minimum at the beginning of each operating cycle before reaching 100
percent power.

9. Calibration consists of the adjustment of the primary sensor and
associated components so that they correspond within acceptable range and
accuracy to known values of the parameter which the channel monitors,
including adjustment of the electronic trip circuitry, so ths: its output

relay change: state »t or more conservatively than the analog equivalent
of the trip level setting.
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The reactor protection system automatically initiates a reactor scram to:
18 Preserve the integrity of the fuel cladding.
2 Preserve the integrity of the reactor coolant system.

3. Minimize the energy which must be absorbed following a loss of
coolant accident, and prevents criticality.

This specification provides the limiting conditions for operation
necessary to preserve the ability of the system to tolerate single
fallures and still perform its intended function even during periods when
instrument channels may be out of service because of maintenance. When
necessary, one channel may be made INOPERABLE for brief intervals to
conduct required functional tests and calibrations.

The reactor protection system is made up of two independent trip systems
(refer to Section 7.2, FSAR). There are usually four channels provided
to monitor each critical parameter, with two channels in each trip
system. The outputs of the channels in a trip system are combined in a
logic such that either channel trip will trip that trip system. The
simultaneous tripping of both trip systems will produce a reactor scram.

This system meets the intent of IEEE-279 for Nuclear Power Plant
Protection Systems. The system has a reliability greater than that of a
2-out-of-3 system and somewhat less than that of a l-out-of-2 system.

With the exception of the Average Power Range Monitor (APRM) channels,
the Intermediate Range Monitor (IRM) channels, the Main Steam Isolation
Valve closure and the Turbine Stop Valve closure, each trip system logic
has one instrument channel. When the minimum condition for operation on
the number of OPERABLE instrument channels per untripped protection trip
system is met or if it cannot be met and the effected protection trip
system is placed in a tripped condition, the effectiveness of the
protection system is preserved; i{.e., the system can tolerate & single
failure and still perform its intended function of scramming the

reactor. 4

The APRM system is divided into four APRM channels and four 2-out-of-4
trip voter channels. Each APRM channel provides input to each of the
four voter channels. The four voter channels are divided into two groups
of two each, with each group of two providing inputs to one RPS trip
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system. The APRM system is designed to allow one APRM channel, but no
voter channels, tc be bypassed. A trip from an' one unbypassed APRM will
result in a "half-trip" in all four of the voter units, but no trip
inputs to either RPS trip system. A trip from any two unbypassed APRM
channels will result in a full trip in each of the four voter channels,
which in turn results in two trip inputs into each RPS trip system
resulting in a full scram.

Each APRM instrument channel receives input signals from forty-three (43)
Local Power Range Monitors (LPRMs). A minimum of twenty (20) LPRM inputs
with three (3) per axial level is required for the APRM instrument
channel to be OPERABLE. Fewer than the required minimum number of LPRM
inputs generates an instrument channel inoperative alarm and a control
rod block but does not result in an automatic trip input to the
2-out-of-4 voters.

Each protection trip system has one more IRM than is necessary to meet |
the minimum number required per channel. This allows the bypassing of

one IRM per protection trip system for maintenance, testing or |
calibration. The bases for the scram setting for the IRM, APRM, high -
reactor pressure, reactor low water level, MSIV closure, turbine control
valve fast closure, and turbine stop valve closure are discussed in
Specifications 2.1 and 2.2.

Instrumentation (pressure switches) for the drywell are provided to
detect a loss of coolant accident and initiate the core standby cooling
equipment. A high drywell pressure scram is provided at the same setting
as the core cooling systems (CSCS) initiation to minimize the energy
vhich must be accommodated during a loss of coolant accident and to
prevent return to criticality. This instrumentation is a backup to the
reactor vessel water level instrumentation.

A reactor mode switch is provided which actuates or bypasses the various
scram functions appropriate to the particular plant operating status.
Reference Section 7.2.3.7 FSAR.

The manual scram function is active in all modes, thus providing for a
manual means of rapidly insecting control rods during all modes of
reactor operation,.

The IRM system (120/125 scram) in conjunction with the APRM system
(15 percent scram) provides protection against excessive power levels and
short reactor periods in the startup and intermediate power ranges.

The control rod drive scram system i{s designed so that all of the water
which is discharged from the reactor by a scram can be accommodated in
the discharge piping. The discharge volume tank accommodates in excess
of 50 gallons of water and is the low point in the piping. No credit was
taken for this volume in the design of the discharge piping as concerns
the amount of water which must be accommodated during a scram. During
normal operation the discharge volume is empty; however, should it fill
with water, the wvater discharged to the piping from the reactor could not
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be accommodated which would result in slow scram times or partial control
rod insertion. To preclude this occurrence, level switches have been
provided in the instrument volume which alarm and scram the reactor when
the volume of water reaches 50 gallons. As indicated above, there is
sufficient volume in the piping to accommodate the scram without
impairment of the scram times or amount of insertion of the control

rods. This function shuts the reactor down while sufficient volume
remains to accommodate the discharge water and precludes the situation in
vwhich a scram would be required but not be able to perform its function
adequately.

A source range monitor (SRM) system is also provided to supply additional
neutron level information during startup but has no scram functions.
Reference Section 7.5.4 FSAR. Thus, the IERM is required in the REFUEL
and STARTUP modes. In the power range the APRM system provides required
protection. Reference Section 7.5.7 FSAR. Thus, the IRM System is not
required in the RUN mode. The APRMs and the IRMs provide adequate
coverage in the STARTUP and intermediate range.

The high reactor pressure, high drywell pressure, reactor low water level
and scram discharge volume high level scrams are required for STARTUP and
RUN modes of plant operation., They are, therefere, required to be
operational for these modes of reactor operation.

The requirement to have the scram functions as indicated in Table 3.1.1
OPERABLE in the REFUEL mode is to assure that shifting to the REFUEL mode
during reactor power operation does not diminish the need for the reactor
protection system.

Because of the APRM downscale rod block limit of ) 3 percent when in the
RUN mode and high level flux scram limit of (15 percent when in the
STARTUP Mode, the transition between the STARTUP and RUN Modes must be
made with the APRM instrumentation indicating between 3 percent and 15
percenc of rated power. In addition, the IRM system must be indicating
below the High Flux setting (120/125 of scale) or a scram will occur when
in the STARTUP Mode. For normal operating conditions, these limits
provide assurance of overlap between the IRM system and APRM system so
that there are no "gaps" in the power level indications (i.e., the power
level is continuously monitored from beginning of startup to full pover
and from full power to shutdown). When power is being reduced, if a
transfer to the STARTUP mode is made and the IRMs have not been fully
inserted (a maloperational but not impossible condition) a control rod
block immediately occurs so that reactivity insertion by control rod
withdrawal cannot occur.
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The minimum functional testing frequency used in this specification is
based on a reliability analysis using the concepts developed in reference
(1). This concept was specifically adapted to the one-out-of-two taken
twice logic of the reactor protection system. The analysis shows that the
sensors are primarily responsible for the reliability of the reactor
protection system. This analysis makes use of "unsafe failure" rate
experience at conventional and nuclear power plants in a reliability model
for the system. An "unsafe failure" is defined as one which negates
channel operability and which, due to its nature, is revealed only when
the channel is functionally tested or attempts to respond to a real
signal. Failure such as blown fuses, ruptured bourdon tubes, faulted
amplifiers, faulted cables, etc., which result in "upscale" or "downscale"
readings on the reactor instrumentation are "safe" and will be easily
recognized by the operators during operation because they are revealed by
an alarm or & scram.

Except for the APRMs which take credit for self-test capability, the
channels listed in Tables 4.1.A and 4.1.B are divided into three groups
for functional testing. These are:

A. On-Off senscrs that provide a scram trip function.

B. Analog devices coupled with bistable trips that provide a scram
function.

Devices which only serve a useful function during some restricted
mode of operation, such as STARTUP or SHUTDOWN, or for which the
only practical test is one that can be performed at shutdown.

The sensors that make up group (A) are specifically selected from among
the whole family of industrial on-off sensors that have earned an
excellent reputation for reliable operation. During design, a goal of
0.99999 probability of success (at the 50 percent confidence level) was
adopted to assure that a balanced and adequate design is achieved. The
probability of success is primarily a function of the sensor failure rate
and the test interval. A three-month test interval was planned for group
(A) sensors. This is in keeping with good operating practices, and
satisfies the design goal for the logic configuration utilized in the
Reactor Protection System.

To satisfy the long-term objective of maintaining an adequate level of
safety throughou. the plant lifetime, a minimum goal of 0.9999 at the
95-percent confidence level is proposed. With the (l-out-of-2) X (2)
logic, this requires that each sensor have an availability of 0.993 at the
55 percent confidence level. This level of availability may be maintained
by adjusting the test interval as a function of the observed failure
history.

Reliability of Engineered Safety Features as a Function of Testing
Frequency, I. M. Jacobs, "Nuclear Safety,” Vel. 9, No. &
July-August, 1968, pp. 310-312.
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Group (C) devices are active only during a given portion of the
operational cycle. For example, the IRM is active during STARTUP and
inective during full-power operation. Thus, the only test that is
meaningful is the one performed just prior to SHUTDOWN or STARTUP; {i.e.,
the tests that are performed just prior to use of the instrument.

Calibration frequency of the instrument channel is divided into two
groups, These are as follows:

1. Passive type indicating devices that can be compared with like
units on a continuous basis.

2. Vacuum tube or semiconductor devices and detectors that drift or
lose sensitivity.

Experience with passiv-~ type instruments in generating stations and
substations indicates t. 't the specified calibrations are adequate. For
those devices which employ amplifiers, etc., drift specifications call for
drift to be less than 0.4 percent/month; i.e., in the period of a month a
drift of .4-percent would occur and thus providing for adequate margin.
For the APRM system drift of electronic apparatus is not the only
consideration in determining & calibration frequency. Change in power
distribution and loss of chamber sensitivity dictate a calibration every
seven days. Calibration on this frequency assures plant operation at or
below thermal limits.

A comparison of Tables 4.1.A and 4.1.B indicates that two instrument
channels have been included in the latter table. These are: mode switch
in SHUTDOWN and manusl scram. All of the devices or sensors associated
with these scram functions are simple on-off switches and, hence,
calibration during operation is not applicable, i.e., the switch is either
on or off.

The APRM and 2-out-of-4 voter channel hardware is provided with a
self-test capability which automatically checks most of the critical
hardware at least once per 15 minute interval whenever the APRM channel is
in the operate mode. This provides a virtually continuous monitoring of
the essential APRM trip functions. In the event a critical fault is
detected, an "inoperative” trip signal results. A fault detected in
non-critical hardware results in an "inoperative" alarm. Following
receipt of an “"inoperative" trip or alarm signal, the operator can emnploy
numerous diagnostic testing options to locate the problem.

The automatic self-test function is supplemented with a manual APRM trip
functional test, including the 2-out-of-4 voter channels and the interface
vith the RPS trip systems. In combination with the virtually cont inuous
self-testing, the manual APRM trip functional test provides adequate
functional testing of the APRM trip function. Therefors, the six-month
test frequency for the manual testing provides an acceptable level of
availability of the APRM.
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In addition to the above tests, the 2-out-of-4 voter is used to test the
RPS scram contactors. The output of each voter channel is tripped to
produce a scram signal into each of the RPS trip system channels (Al, A2,
Bl and B2) to individually operate the respective scram contactors. The
weekly test interval provides an acceptable level of availability of the
scram contactors.

Each APRM receives the output signals from two analog differential
pressure flow transducers, one associated with recirculation loop A and
the other with recirculation loop B. These differential pressure signals
are converted into representative digital lcop flow signals within the
same hardware that performs the APRM functions and are added to determine
a total recirculation flow. The total recirculation flow value is used by
the APRM to determine the flow biased setpoints. Each total recirculation
flow signal developed by an APRM is compared in the hardware that performs
the RBM functions to the signals from the remaining three APRMs. An alarm
is given if a preset compare level setpoint is exceeded. The flow
processing is integrated with the APRM processing and is covered by the
same se.f-test and alarm functions described earlier. As a result of the
virtually continuous monitoring of the equipment performing the flow
processing, and the sutomatic comparison of redundant flow signals, it is
acceptable to calibrate this equipment once per operating cycle.

The sensitivity of LPRM detectors decreases with exposure to neutron flux
at a slow and approximately constant rate. The APRM system, which uses
the LPRM readings to detect a change in thermal power, will be calibrated
every seven days using a heat balance to compensate for this change in
sensitivity. The RBM system uses the LPRM reading to detect a localized
change in thermal power. It applies a correction factor based on the APRM
output signal to determine the percent thermal power and therefore any
change in LPRM sensitivity is compensated for by the APRM calibration.

The technical specification limits of CPR and APLHGR are determined by the {

use of the process computer or other backup methods. These methods use
LPRM readings and TIP data to determine the power distribution.

Compensation in the process computer for changes in LPRM sensitivity will
be made by performing a full core TIP traverse to update the computer
calculated LPRM correction factors every 1000 effective full power hours.

As & minimum the individual LPRM meter readings will be adjusted at the
beginning of each operating cycle before reaching 100 percent power.
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TABLE 3.2.C
INSTRUMENTATION THAT INITIATES ROD BLOCKS

Minimum Operable
Channels ) Per

Irip Fyactign (3) NOTN  VEE— e AR AL 0RRIS ..
) APRM Upscale (Flow Bias) {2)
3 APRM Upscale (Startup Mode) (8) g%
3N APRM Downscale (9) 23%
(N APRM Incperative (10b)
2 RBM Upscale (Power Mias)
Low Power Range (13) (14)
High Pover Range (13) 0 it
2(7) RBM Downscale (9) (13) . (15)
2(7) RBM Inoperative (10c)
6(1) IRM Upscale (8) £108/125 of full scale
6(1) IRM Downscale (3)(8) 257125 of full scale
6(1) IRM Detector not in Startup Position (8) ()
6(1) IRM Inoperative (8) (10a)
(1) (6) SRM Upscale (8) < 1M10% counts/sec.
3(1) (6} SRM Downscale (4)(8) 23 counts/sec.
3(1) (6) SRM Detecter not in Startup Position (4)(8) (11)
(1) (8) SRM Inoperative (8) (10a)
1 Rod Block Logic N/A
112) mg:r\:::;‘r Lmovol in West <25 gal.
(‘.S—GS-I;L) o
112) High Water Level in East €25 gal.

ram Discharge Tank
{L5-85-45M)




BOTES FOR TABLE 3.2.C

BFN

Unit 1

The minimum number of operable channels for each trip function is
detailed for the startup and run positions of the reactor mode
selector switch., The SRM, IEM, and APRM (startup mode), blocks need
not be operable in "run" mode, and the APRM (flow biased) rod blocks
need not be operable in "startup” mode.

With the number of OPERABLE channels less than required by the minimum
OPERABLE channels per trip function requirement, place at least one
inoperable channel in the tripped condition within ome hour.

The trip level setting shall be as specified in the CORE OPERATIRG
LIMITS REPORT.

IRM downscale is bypassed when it is on its lowest range.

SRMs A and C downscale functions are bypassed when IRMs A, C, E, and C
are above range 2. SEMs B and D downscale function is bypassed when
IRMs B, D, ¥, and H are above range 2.

SRM detector not in startup position is bypassed vhen the count rate
is 3100 CPS or the above condition is satisfied.

During repair or calibration of equipment, not more than one SRM, RBM
or APRM channel nor more than two IRM channels may be bypassed.
Bypassed channels are not counted as operable channels to meet the
minimum operable channel requirements. Refer to sectien 3.10.B for
SEM requirements during core alterations.

IRM channels A, E, C, C all in range 8 or above bypasses SRM channels
A and C functioms.

IRM channels B, F, D, H all in range 8 or above bypasses SRM channels
B and D functions.

The following operational restraints apply to the RBM only.

a. Both RBM channels are bypassed when reactor power is <30
percent or when a peripheral control rod is selected.

b. The RBM need not be operable in the "startup™ position of the
reactor mode selector switch.

¢. The EBM need not be OPERABLE if either of the following two
conditions is met:

(1) Reactor thermal power is ;%0 percent of rated and MCPR
is 21.40, or

(2) Reactor thermal power is <90 percent of rated and MCPR
is 21.70.

3.2/4,2-26




NOTES FOR TABLE 3.2.C (Cont'd)

d., Two RBM channels are provided and only one of these may be |
bypassed from the console. If the inoperable channel cannot
be restored within 24 hours, the inoperable channel shall be
placed in the tripped condition within one hour.

e. With both RBM channels inoperable, place at least one |
inoperable rod block monitor channel im the tripped condition
vithin one hour,

8. Thies function is bypassed when the mode switch is placed in RUN.

9. This function is only active when the mode switch is in RUN. This
function is sutomatically bypassed when the IRM instrumentation is
OPERABLE and not high.

10. The inoperative trips are produced by the following functions:
&. SEM and IRM
(1) Local "operate~calibrate” switch not in operate.
(2) Power supply voltage low.
(3) Circuit boards not in circuit.
b. APRM
(1) Local "operate-calibrate” switch not in operate.
(2) Lese than the required minimum number of LPRM inputs. |
(3) APRM module unplugged. |
(4) Self-tested detected critical fault. l
c. RBM
(1) Local "operate-calibrate” switch not in operate.
(2) RBM module unplugged. |
(3) RBM fails to nuill.
(4) Less than required number of LPRM inputs for rod selected.

(5) Self-test detected critical fault. |

11. Detector traverse is adjusted to 114 ¢ 2 inches, placing the detector
lower position 24 inches below the lower core plate.

BFR 3.2/4.2-27
Unit .



NOTES FOR TABLE 3.2.C (Cont'd)

12, This function may be bypassed in the SHUTDOWN or REFUEL mode. If
this function is inoperable at a time when OPERABILITY i@ required
the channel shall be tripped or administrative controls shall be
immediately imposed to prevent control rod withdrawal.

13. The RBM rod block trip setpoints and applicable power ranges are
specified in the CORE OPERATING LIMITS REPORT (COLR).

14, Less than or equal to the setpoint allowable value specified in the

COLR.
15. Greater than or equal to the setpoint allowable value specified in
the COLR.
BFN 3.2/4.2-27a

Unit 1




THIS PAGE INTENTIONALLY LEFT BLARK

BFN 3.2/4.2-27b
Unit 1



irun

1

NdH

‘R/T°¢

—
o

0¢

TABLE 4.2.C

SURVETLLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE ROD BLOCKS

S ;[ 3 [ W——
APRM Upscale (Fiow Bias)
APRM Upscale (Startup Mode)
APRM Downscale
APRM Inoperative
RBM Upscale (Powsr Bias)
RBM Downscale
RBM Inoperative
IRM Upscale
IRM Downscale
IRM Detector not in Startup Position
IRM Inoperative
SRM Upscale
SRM Downscale
SRM Detector not in Startup Position
SRM Inoperative
Rod Block Logic
West Scram Discharge
Tank Water Level High
(LS-85-451)
East Scram Discharge

Tank Water Level High
(LS-85-45M)

functional Test —Lalibration (17)
(1) (13) once/operating cycle

(n) (13) once/operating cycle

(n (13) once/operating cycle

(M (13) N/A

(N (13) once/operating cycle

(n (13) once/operating cycle

(M) (13) N/A

{(1(2) (13) once/3 months

(1)(2) (13) once/3 months

(2) (once/operating cycle) once/operating cycle (12)
(1)(2) (13) N/A

(1)(2) (13) once/3 months

(13(2) (13) once/3 months

(2) (once/.perating cycle) once/operating cycle (12)
(M2 (13) N/A

(16) N/A

once/quartar once/operating cycla
once/quarter once/operating cycle

lnsirument Check

once/day (8)
once/day (8)
once/day (8)
once’d y V)
N/A
N/A
N/A
once/day (8)
once/day (8)
N/A
N/A
once/day (8)
once/day (8)
N'A
N/A
N/A
N/A

N/A



BOTES FOR TABLES 4.2.A THROUGH 4.2.L except 4.2, D AND 4.2.K

10.

11,

12.

13,

BFN

For IRMs and SRMs functional tests shall be performed once per month.
For APRMs and RBMs functional tests shall be performed once per 6 months.

Functional tests shall be performed before each startup with a required
frequency not to exceed once per week.

This instrumentation is excepted from the functional test definition.
The functional test will consist of injecting a simulated electrical
signal intc the measurement channel.

Tested during logic system functional tests.
Refer to Table 4.1.B.

The logic system functional tests shall include a calibration once per
operating cycle of time delay relays and timers necessary for proper
functioning of the trip systems.

The functional test will consist of verifying continuity across the
inhibit with a volt-ohmmeter.

Instrument checks shall be performed in accordance with the definition of
instrument check (see Section 1.0, Definitions). An instrument check is
not applicable to a particular setpoint, such as Upscale, but is a
qualitative check that the instrument is behaving and/or indicating in an
acceptable manner for the particular plant condition. Instrument check
is included in this table for convenience and to indicate that an
instrument check will be performed on the instrument. Instrument checks
are not required wvhen these instruments are not required to be OPERABLE
or are tripped.

Calibration frequency shall be once/year.
Deleted
Portion of the logic is functionally tested during outage only.

The detector will be inserted during each operating cycle and the proper
amount of travel into the core verified.

Functional test will consist of applying simulated inputs (see note 3),.
Local alarm lights representing upscale and downscale trips will be
verified, but no rod block will be produced at this time. The
{inoperative trip will be initiated to produce a rod block (SRM and IRM
inoperative also bypassed with the mode switch in RUN), The functions
that cannot be verified to produce a rod block directly will be verified
during the operating cycle,.

3.2/4.2-59
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BOTES FOR TABLES 4.2.A THROUCH 4.2.L except 4,2.D AND 4,2.K (Cont'd)

14, (Deleted)

15. (Deleted) 4
16. Performed during operating cycle. Portions of the logic is checked more

frequently during functional tests of the functions that produce 2 rod
block.

17. This calibration consists of removing the function from service and
performing an electronic calibration of the channel.

18. Functional test is limited to the condition where secondary containment
integrity is not required as specified in Sections 3.7.C.2 and 3.7.C.3.

19. PFunctional test is limited to the time where the SCTS is required to meet
the requirements of Section 4.7.C.1.a.

20. (Deleted) B

21. Logic test is limited to the time where actual operation of the equipment
ig permissible.

22. (Deleted)

23. (Deleted)

24. Thie instrument check consists of comparing the thermocouple readings for
all valves for consistence and for nominal expected values (not reguired
during refueling outages).

25. During each refueling outage, all acoustic monitoring channels shall be

calibrated. Thie calibration includes verification of accelerometer
response due to mechanical excitation in the vicinity of the sensor.

BFN 3.2/4.2-60
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BASES (Cont'd)

The control rod block functions are provided to generate a trip signal to
block rod withdrawal if the monitored power level exceeds a preset

value. The trip logic for this function is l-out-of-n: e.g., any trip
on one of four APRMs, eight IRMs, or four SRMs will result in a2 rod block.

The minimum instrument channel requirements assure sufficient
instrumentation to assure the single failure criteria is met. The
minimum instrument channel requirements for the RBM may be reduced by one
for maintenance, testing, or calibration. This does not significantly
increase the risk of an inadvertent control rod withdrawval, as the other
channel is available, and the RBEM is a backup system to the written
sequence for withdrawal of control rods.

The APRM rod block function is flow biased and provides a trip signal for
blocking rod withdraval when average reactor thermal powver exceeds
pre-established limits set to prevent scram actuation.

The RBM rod bleck function provides local protection of the core; {.e.,
the prevention of critical power in a local region of the core, for a
geingle rod withdrawval error from & limiting control rod pattern.

If the IEM channels are in the worst condition of allowed bypass, the
sealing arrangement is such that for unbypassed IRM channels, a rod block
gignal is generated before the detected neutrons flux has increased by
more than a factor of 10.

A downscale indication is an indication the instrument has failed or the
instrument is not sensitive enough. In either case the instrument will
not respond to cianges .n control rod motion and thus, control rod motion
is prevented.

The refueling interlocks also operate one logic channel, and are required
for safety only when the mode switch is in the refueling position.

For effective emergency core cooling for small pipe breaks, the HPCI
system must function since reactor pressure does not decrease rapid
enough to allow either core spray or LPCI to operate in time. The
automatic pressure relief function is provided as a backup to the HPCI in
the event the HPCI does not operate, The arrangement of the tripping
contacts is such &s to provide this function when necessary and minimize
spurious operation. The trip settings given in the specification are
adequate to assure the above criteria are met. The specification
preserves the effectiveness of the system during pericds of maintenance,
testing, or calibration, and also minimizes the risk of inadvertent
operation; i.e., only one instrument channel out of service.

Two radiation monitors are provided for each unit which initiate Primary
Containment Isolation (Group 6 isolation valves) Reactor Building
Isolation and operation of the Standby Cas Treatment System. These
instrument channels monitor the radiation in the reactor zone ventilation
exhaust ducts and in the refueling zone.




4,2

BFN

BASES (Cont'd)
The conclusions to be drawn are these:

1. A l-out-of-n system may be treated the same as a single channel in
terms of choosing & test interval; and

2. more than one channel should not be bypassed for testing at any one
time.

The radiation monitors in the reactor and refueling zones which initiate
building isolation and standby gas treatment operation are arranged such
that two sensors high (above the high level setpoint) in & single chamnel
or one sensor downscale (below low level setpoint) or inoperable in two
channels in the same zone will initiate a trip function. The functional
testing frequencies for both the channel functional test and the high
voltage pover supply functional test are based on & Probabilistic Eisk
Assessment and system drift characteristics of the Reactor Building
Ventilation Radiation Monitors. The calibration frequency is based upon
the drift characteristics of the radiation monitors.

The automatic pressure relief instrumentation can be considered to be a
l-out-of-2 logic system and the discussion above applies also.

The RCIC and HPCI system logic tests required by Table 4.2.F contain
provisions to demonstrate that these systems will sutomatically restart
on & RPV low water level signal received subsequent to a RPV high water
level trip.

The electronic instrumentation comprising the APRM rod block and Rod
Block Monitor functions together with the recirculation fiow
instrumentation for flow bias purposes is monitored by the same self- test
functions as applied to the APEM function for the RPS. The functional
test frequency of every six months is based on this automatic self-test
monitoring at 15 minute intervals and on the low expected equipment
failure rates. Calibration frequency of once per operating cycle is
based on the drift characteristics of the limited number of analog
components, recognizing that most of the processing is performed
digitally without drift of setpoint values.

3.2/4.2-73
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LIMITING CONDITIONS FOR OPERATION  SURVEILLANCE REQUIREMENTS

BFN
Unit 1

Control Rods 4.3.B. Control Rods

3.c., If Specifications 3.3.B.3.b.1 3.b.3 When the EWM is not
through 3.3.B.3.b.3 cannot GPERABLE a second
be met the reactor shall licensed operator
not be started, or if the or other technically
reactor is in the RUN or qualified member of
startup modes at less t.en the plant staff shall
10X rated power, control ros verify that the correct
movement may be only by rod program is followed.
actuating the manual scram
or placing the reactor mode
switch in the shutdown
position.

4. Control rods shall not be 4. Prior to contrel rod

vithdrawn for startup or
refueling unless at least
two source range channels
have an observed count rate
equal to or greater than
three counts per second.

(Deleted)

3.3/4.3-

vithdrawal for startup
or during refueling,
verify that at least two
source range channels
have an obaserved count
rate of at least three
counts per second.

S. (Deleted) {




3.3/4.3 BASES (Cont'd)

c.

scram Insertion Times

The control rod system is designated to bring the reactor subcritical at
the rate faat enough to prevent fuel damage; 1.e., to prevent the MCPR
from becoming less than 1.07. The limiting power transient is given in
Reference 1. Analysis of this transiert showe that the negative
reactivity rates resulting from the scram with the average response of
all the drives as given in the above specification provide the required
protection, and MCPR remains greater than 1.07.

On an early BWR, some degradation of control rod scran performance
occurred during plant startup and was determined to be caused by
particulate material (probably construction debris) plugging an internal
control rod drive filter. The design of the present control rod drive
(Model 7RDB144B) is grossly improved by the relocation of the filter to a
location out of the scram drive path; i.e., it can no longer interfere
with scram performance, even if completely blocked.

The degraded performance of the original drive (CRD7RDB144A) under dirty
operating conditions and the insensitivity of the redesigned drive
(CRD7RDB144B) has been demonstrated by a series of engineering tests
under simulated reactor operating conditions. The successful performance
of the nev drive under actual operating conditions has alsc been
demonstrated by consistentlv good in-service test results for plants
using the new drive and may be inferred from plants using the clder model

3.3/4.3-17




2.9/4.5 CORE AND CONTAINMENT COOLING SYSTEMS
LIMITING CONDITIONS FOR OPERATION

3.

S.

I

Average Planar lLinear Heat
Generation Rate

During steady-state power operation,
the Average Planar Linear Heat
Generation Rate (APLHGR) of any fuel
assembly at any axial location shall
not exceed the appropriate rated,
flow-dependent or power-dependent
APLHGR limit provided in the CORE
OPERATING LIMITS REPORT. If at any
time during ateady state operation
it 18 determined by normal
survelillance that the limiting value
for APLHGR is being exceeded, action
shall be initiated within 15 minutes
to restore operation to within the
prescribed limits. If the APLHGE is
not returned to within the prescribed
limits within two (2) hours, the
reactor shall be brought to the COLD
SHUTDOWN CONDITION within 36 hours.
Surveillance and corresponding
sction shall continue until reactor
operation is within the prescribed
limits.

Linear Heat Generation Rate (LHGR)

During steady-state power operation,
the linear heat generation rate
(LHGR) of any rod in any fuel
assembly at any axial location shall
not exceed the appropriate LHGE
limit provided in the CORE OPERATING
LIMITS REPORT.

3.5/4.5-18

The APLHGR shall be checked
daily during reactor
operation at ) 25% rated
thermal power.

Linear Heat Ceneration Rate
(LHGR)

The LHGR shall be checked
dajly during reactor operation
at ) 25X rated thermal power.




3,5/4,5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
3.5.J Lineer Heat Generation Rate (LHCR) 4.5.J Linear Heat Ceneration
Rate (LHGR)

3.5.J (Cont'd)

If at any time during steady-state
operation it is determined by
normal surveillance that the
limiting value for LHGR is being
exceeded, action shall be
initiated within 15 minutes to
restore operation to within the
prescribed limits. If the LHGE is
not returned to within the
prescribed limits within two (2)
hours, the reactor shall be
brought to the COLD SHUTDOWN
CONDITION within 36 hours.
Surveillance and corresponding
action shall continue until
reactor operation is within the
prescribed limits.

3.5.K Minimum Critical Power Ratio 4.5.K Minimue Critical Power
(MCPR) Ratio (MCPR)
The minimum critical power ratio 1. MCPR shall be checked daily
(MCPR) shall be equal to or during reactor power
greater than the appropriate operation at ) 25% rated
rated, flow-dependent or thermal power and following
povwer-dependent operating limit any change in power level
MCPR (OLMCPR) as provided in the or distribution that would
CORE OPERATING LIMITS REPORT. cause operation with a
If at any time during LIMITING CONTROL ROD
steady-state operation it is PATTERN.
determined by normal
surveillance that the limiting 2. The operating limit MCPR
value for MCPR is being shall be determined as
exceeded, action shall be provided in the CORE
initiated within 15 minutes to OPERATIRG LIMITS REPORT
restore operation to within the using:

prescribed limits. If the
steady-state MCPE is not

returned to within the r el
prescribed limits within two (2) a. l/ a8 defined in the
hours, the reactor shall be CORE OPERATING LIMITS
brought to the COLD SHUTDOWN REPORT prior to ipitial
CONDITION within 36 hours, scram time measurements
surveillance and corresponding for the cycle,
action shall continue until performed in accordance
reactor operation is within the with Specification
prescribed limits. 4,3,C.1.

BFN 3.5/4.5-19
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d.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
3.5.K Minimum Critical Power Ratio 4.5.K Mipimum Critical Fower
(MCPR) Ratio (MCPR)

4.5.K.2 (Cont'd)

/_J

b. bu defined in the
CORE OPERATING LIMITS
REPORT following the
conclusion of each
scram-time surveillance
test required by Speci-
fications 4.3.C.1 and
4.3.C.2.

The determination of
the limit must be
completed within 72
hours of each
scram-time surveillance

required by
Specification 4.3.C.
L. APEM Setpoints L. APRM Setpoints
}- (Deleted) (Deleted) -'
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3.5 BASES (Cont'd)

3.5.1.,

3.5.J.

BFN
Unit 1

Average Plansr Linear Heat GCeperation Rate (APLHCR)

This specification assures that the pesk cladding temperature
following the postulated design basis loss-of-coolant accident will
not exceed the limit specified in the 10 CFR 50, Appendix K.

The peak cladding temperature following a postulated loss-of-coolant
accident is primarily a function of the average heat generation rate
of all the rods of a fuel assembly at any axial location and is only
dependent secondarily on the rod-to-rod power distribution within an
assembly. Since expected local variations in power distribution
vithin a fuel assembly affect the calculated peak clad temperature by
less than 4 20°F relative to the peak temperature for a typical fuel
deaign, the limit on the average linear heat generation rate is
sufficient to assure that calculated temperatures are within the

10 CFR 50 Appendix K limit.

At less than rated power conditions, the rated APLHGR limit is
adjusted by a power dependent correction factor, MAPFAC(P). At less
than rated flow conditions, the rated APLHGR limit is adjusted by a
flow dependent correction factor, MAPFAC(F). The most limiting
pover-adjusted or flow-adjusted value is taken as the APLHGR operating
limit for the off-rated condition.

The flow dependent correction factor, MAPFAC(F), applied to the rated
APLHGR limit sssures that (1) the 10 CFR 50.46 limit would not be
exceeded during & LOCA initiated from less than rated core flow
conditions and (2) the fuel thermsl mechanical design criteria would
be met during abnormal operating transients initiated from less than
rated core flow conditions. MAPFAC(F) values are provided in the CORE
OPERATING LIMITS REPORT.

The power dependent correction factor, MAPFAC(P), applied to the rated
APLHGR limit assures that the fuel thermal mechanical design criteria
would be met during abnormal operating transients initiated from less
than rated power conditions. MAPFAC(P) values are provided in the
CORE OPERATING LIMITS REPORT.

Linear Heat Generation Rate (LHGR)

This specification assures that the linear heat generation rate in any
rod is less than the design linear heat generation {f fuel pellet
densification is postulated.

The LHGR shall be checked dally during reactor operation at

2 25 percent power to determine if fuel burnup, or control rod
movement has caused changes in power distribution. For LHGR to be &
limiting value below 25 percent of rated thermal pover, the largest
total peaking would have to be greater than approximately 9.7 which is
precluded by a considerable margin when employing any permissible
control rod pattern.
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3.5 BASES (Cont'd)

3.5."

3.5.L,

3.5.M.

BFN
Unit 1

Minimum Critical Power Eatio (MCFR)

At core thermal power levels less than or equal to 25 percent, the
reactor will be operating at minimum recirculation pump speed and the
moderator void content will be very small. For all designated control
rod patterns which may be employed at this point, operating plant
experience and thermal hydraulic analysis indicated that the resulting
MCPR value is in excess of requirements by a considerable margin.

With this lov void content, any inadvertent core flov increase would
only place operation in a more conservative mode relative to MCPR.

The daily requirement for calculating MCPR above 25 percent rated
thermal power is sufficient since power distribution shifts are very
slow when there have not been significant power or control rod
changes. The requirement for calculating MCPR when a limiting control
rod pattern is approached ensures that MCPR will be known following a
change in powar or powver shape (regardless of magnitude) that could
place operation at a thermal limit.

At less than rated power conditions, a power dependent MCPR orerating
limit, MCPR(P), is applicable. At less than rated flow conditions, a
flow dependent MCPR operating limit, MCPR(F), is applicable. The most
limiting powver dependent or flow dependent value is takes as the MCPE
operating limit for the off-rated condition.

The flov dependent limit, MCPR{F), provides the thermal margin
required to protect the fuel from transients resulting from
inadvertent core flow increases. MCPR(F) values are provided in the
CORE OPERATING LIMITS REPORT.

The powver dependent limit, MCPR(P), protects the fuel from the other
limiting abnormal operating transients, including localized events
guch as a rod withdrawal error. MCPR(P) values are provided in the
CORE OPERATING LIMITS REPORT.

APEM Setpoints

(Deleted)
Core Thermal-Hydraulic Stabjlity

The minimum margin to the onset of thermal-hydraulic instability
occurs in Region I of Figure 3.5.M-1. A manually initiated scram upon
entry into this region is sufficient to preclude core oscillations
vhich could challenge the MCPR safety limit.

Because the probability of thermal-hydraulic oscillations is lower an”
the margin to the MCPR safety limit is greater in Region II than in
Region I of Figure 3.5.M-1, an immediate scram upon entry into the
region is not necessary. However, in order to minimize the
probability of core instability following entry into Region II, the
operator will take immediate action to exit the region. Although
formal surveillances are not performed while exiting Regiom II
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3.5.N.

4.5

BFN
Unit

i

(delaying exit for surveillances is undesirable), an immediate manual
scram will be initiated if evidence of thermal-hydraulic instability
is observed.

Clear indications of thermal-hydraulic instability are APRM
oscillations which exceed 10 percent peak-to-peak or LPRM oscillations
vhich exceed 30 percent peak-to-peak (approximately equivalent to APRM
oscillations of 10 percent during regivual oscillations). Periodic
LPRM upscale or downscale alarms may also be indicators of thermal
hydraulic instability and will be immediately investigated.

Periodic upscale or downscale LPRM alarms will occur before regional
oscillations are large enough to threaten the MCFR safety limit.
Therefore, the criteria for initiating a manual scram described in the
preceding paragraph are sufficient to ensure that the MCPR safety
limit will not be violated in the event that core oscillations
initiate while exiting Region II.

Normal operation of the reactor is restricted to thermal power and
core flow conditions (i.e., outside Regions I and II) where
thermal-hydraulic instabilities are very unlikely to occur.
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Core and Containment Cooling Systems Surveillance Freguencies

The testing interval for the core and containment cooling systems is
based on industry practice, quantitative reliability analysis,
Judgment and practicality. The core cooling systems have not been
designed to be fully testable during operation. For example, in the
case of the HPCI, automatic initiation during power operation would
result in pumping cold water into the reactor vessel which is not
desirable. Complete ADS testing during power operation causes an
undesirable loss-of-coolant inventory. To increase the availability
of the core and containment cooling system, the components which make
up the system, i.e., instrumentation, pumps, valves, etc., are tested
frequently. The pumps and motor operated injection valves are also
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tested in accordance with Specification 1.0.MM to assure their
OPERABILITY. A simulated automatic actuation test once each cycle
combined with testing of the pumps and injection valves in accordance
with Specification 1.0.MM is deemed to be adequate testing of these
systems. Monthly alignment checks of valves that are not locked or
sealed in position which affect the ability of the systeme to perform
their intended safety function are also verified to be in the proper
position., Valves which automatically reposition themselves on an
initiation signal are permitted to be in a position other than normal to
facilitate other operational modes of the system.

When components and subsystems are out-of-service, overall core and
containment cooling reliability is maintained by OPERABILITY of the
remaining redundant equipment.

Whenever a CSCS system or loop is made inoperable, the other CSCS systems
or loops that are required to be OPERABLE shall be conaidered OPERABLE if
they are within the required survelllance testing frequency and there is
ne reason to suspect they are inoperasble. If the function, system, or
loop under test or calibration is found inoperable or exceeds the trip
level setting, the LCO and the required surveillance testing for the
system or loop shall apply.

Average Planar LHGR, LHCR, and MCPF

The APLHGR, LHGR, and MCPR shall be checked daily to determine if fuel
burnup, or control rod movement haa caused changes in power
distribution. Since changes due to burnup are slov, and only a few
control rods are moved daily, a daily check of power distribution is
adequate,

1
i
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ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT

The Annual Radiological Environmental Operating Report covering
the operation of the unit during the nrevious calendar year
shall be submitted before May 1 of each year. A single
submittal may be made for a multi-unit station. The report
shall include summaries, interpretations, and analysis of trends
of the results of the Radiological Environmental Monitoring
Program for the reporting period. The material provided ghall
be consistent with the objectives outlined in (1) the ODCM and

(2) Sections IV.B.2, IV.B.3, and IV.C of Appendix I to 10 CFR
Part 50.

SOURCE TESTS

Results of required leak tests performed on sources if the tests

reveal the presence of 0.005 microcurie or more of removable

contamination.
CORE CPERATING LIMITS REPORT

a. Core operating ‘imits shall De established and shall be
documented ‘= i.c CORE OPERATING LIMITS REPORT prior to each
operatirg cycle, or prior to any remaining portion of an

operat!ng cycle, for the following:

(1) The rated APLHGR limit; the Flow Dependent APLHGE '
Factor, MAPFAC(F); and the Power Dependent APLHGE
Factor, MAPFAC(P) for Specification 3.5.1.

(2) The LHGR limit for Specification 3.5.J !
(3) The rated MCPR Operating Limit; the Flow Dependent MCPR l

Operating Limit, MCPR(F); and tle Power Dependent MCPR l
Operating Limit, MCPR(P) for Specification 3.5.K/4.5.K. |
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(4) The APRM flow biased rod block trip setting for
Specification 2.1.A.1.c and Table 3.2.C.

(5) The RBM downscale trip setpoint, high power trip
setpoint, intermediate power trip setpoint, low power
trip setpoint, and applicable reactor thermal power
ranges for each of the setpointe for Table 3.2.C,

b. The analytical methods used to determine the core operating
limits shall be those previously reviewed :nd apyroved by
the NRC, specifically those described in Cenesal Electric
Licensing Topical Report NEDE-24011-P-A, "General Electric
Standard Application for Reactor Fuel™ (latest approved
version).

€. The core operating limits shall be determined such that all
applicable limits (e.g., fuel thermal-mechanical limits,
core thermal-hydraulic limits, ECCS limits, nuclear limits
such as shutdown margin limits, transient analysis limits,
and accident analysis limits) of the safety analysis are met.

d. The CORE OPERATING LIMITS REPORT, including any midcycle
revisions or supplements, shall be provided upon issuance
for each reload cycle to the NRC.

THE ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

The Annual Radiocactive Effluent Release Report covering the
operation of the unit during the previous calendar year of
operation shall be submitted by April 1, of each year. The
report shall include summaries of the quantities of radioactive
l1iquid and gaseous effluents and solid waste released from the
unit. A single submittal may be made for a multi-unit station.
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TABLE 3.2.C
INSTRUMENTATION THAT INITIATES ROD BLOCKS

Minimum Operable
Channels Per
Irip Function (3) Function

APRM Upscale (Flow Bias)
APRM Upscale (Startup Mode) (8)
APRM Downscale (9) 23%
APRM Inoperative {100)
RBM Upscale (Power Bias)

Low Power Range (13) (14)

Intermediate Power Range (13) (14)
High Power Range (13) (14)

RBM Downscale {(9) (13) (15)
RBM Inoperative {10¢)
Upscale (8B) <108/125 of full scale
i Downscale (3)(B) 257125 of full scale
Detector not in Startup Position (B) (11)

Inoperative (8) (10a)

3(1) (6) { Upscale (8) < IXIOS counts/sec

3(1) (6) SRM Downscale (4)(8) 23 counts/sec.
3(1) (8) SRM Detector not in Startup Position (4)(8) (11)
3(1) (6) SEM Inoperative (8)
1 Red Block Logic
High Water Level in West
Scram Discharge Tank
(LS-B85-45L)
High Water Level in East

Scram Discharge Tank
{LS-85-45M)
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NOTES FOR TABLE 3.2.C

1. The minimum number of operable channels for each trip function is
detailed for the startup and run positicns of the reactor mode
selector switch., The SRM, IERM, and APRM (startup mode), blocks need
not be operable in "run" mode, and the APRM (flow biased) rod blocks
need not be operable in "startup" mode.

With the number of OPERABLE channels less than required by the minimum
OPERABLE channels per trip function requirement, place at least one
inoperable channel in the tripped condition within one hour.

2. The trip level setting shall be as specified in the CORE OPERATING
LIMITS REPORT.

3. 1IEM downscale is bypassed when it is on its lowest range.

4. SBEMs A and C downscale functions are bypassed when IRMs A, C, E, and G

are above range 2. SREMs B and D downscale function is bypassed when
IRMs B, D, F, and H are above range 2.

SEM detector not in startup position is bypassed when :he count rate
is 100 CPS or the above condition is satisfied.

5. During repair or calibration of equipment, not more thin one SKM, KBM
or APEM channel nor more than two IRM channels may be )ypassed.
Bypassed channels are not counted as operable rhiauneis to meet the
minimum operable channel requirements. Refer to section 3.10.B for
SEM requirements during core alterations.

6. IRM channels A, E, C, G all in range 8 or :bove bypasses SRM channels
A and C functions.

IRM channels B, F, D, H all in range 8 or above bypasses SRM channels
B and D functicns.

7. The following operational restraints apply to the RBM only.

a. Both RBM channels are bypassed when reactor power is (30
percent or when a peripheral control rod is selected.

b. The REM need not be operable in the "startup” position of the
reactor mode selector switch,

¢. The RBM need not be OPERABLE if either of the following two
conditions is met:

(1) Reactor thermal power is 90 percent of rated and MCPR
is 21.40, or

(2) Reactor thermal power is <90 percent of rated and MCPR
is 1.70.
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HOTES FOR TABLE 3.2.C (Cont‘d)

d. Two RBM channels are provided and only one of these may be |
bypassed from the conscle. If the inoperable channel cannot
be restored within 24 hours, the inoperable channel shall be
placed in the tripped condition within one hour.

e, With both RBM channels inoperable, place at least one |
inoperable rod block monitor channel in the tripped condition
vithin one hour.

8. This function is bypassed when the mode switch is placed in RUN.

9. This function is only active when the mode switch is in RUN. This
function is automatically bypassed when the IRM instrumentation is
OPERABLE and not high.

10, The inoperative trips are produced by the following functions:
&. SRM and IRM
(1) Local "operate-calibrate” switch not in operate.
(2) Power supply voltage low.
(3) Circuit boards not in circuit.
b. APRM
(1) Local "operate-calibrate” switch not in operate.
(2) Less than the required minimum number of LPRM inputs. |
(3) APRM module unplugged. |
(4) Self-tested detected critical fault, |
¢. RBM
(1) Local "coperate-calibrate” switch not in operate.
(2) EBM module unplugged. |
(3) RBM fails to null.
(4) Less than required number of LPRM inputs for rod selected.

(5) Self-test detected critical fault. |

11, Detector traverse is adjusted to 114 4 2 inches, :ing the detector
lover position 24 inches below the lower core pla...
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NOTES FOR TABLE 3.2.C (Cont'd)

12.

This function may be bypassed in the SHUTDOWN or REFUEL mode. If
this function is inoperable at a time when OPERAEBILITY is regquired
the channel shall be tripped or administrative controls shall be
immediately imposed to prevent control rod withdrawal,

The RBM rod block trip setpoints and applicable power ranges are
specified in the CORE OPERATING LIMITS REPORT (COLR).

Less than or equal to the setpoint allowable value specified in the
COLR.

Greater than or equal to the setpoint allowable value specified in
the COLR.
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TABLE 4.2.C
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE ROD BLOCKS

function — e Functional Test Calibration (i7) instrument Check

APRM Upscale (Flow Bias) ) (13) once/operating cycle once/day (8)
APRM Upscale (Startup Mode) 1) (13) once/operating cycle once/day (8)
APRM Downscale ) 3) once/operating cycle once/day (8)
APRM Incoperative (1) {13) N/A once/day
RBM Upscale (Power Bias) t) once/operating N/A
RBM Downscale ( { once/operating cyc) N/A
RBM Incperative { 13) N/A N/A
IRM Upscale (2 (13) once/3 months once/day

Downscale (1)(2) (1: once/3 months once/day
IRM Detector not in Startup Position once/operating cycle {(12) N/A
IRM Inoperative ()¢ N/A N/A
SRM Upscale {13 (13) once/3 months once/day
SRM Downscale {1 once/3 months once/day (
SRM Detector not in Startup Position (2) (once/operating cycie) once/operating cycle (12) N/A
SRM Inoperative (1)(2) (13) N/A N/A
Rod Block Logic (16) N/A N/A
West Scram Discharge once/quarter once/operating N/2

Tank Water Level High
{1S-85-45L)

East Scram Discharge once/quarter once/operating

Tank Water Level High
{LS-85-45M)




BOTES FOR TABLES 4.2.A THROUGH 4.2.L except 4.2, D AND 4,2.K

1. For IRMs and SRMs functional tests shall be performed once per month.
For APRMs and RBMs functional tests shall be performed once per 6 months.

2. Functional tests shall be performed before each startup with a required
frequency not to exceed once per week,

3. This instrumentation is excepted from the functional test definition.
The functional test will consist of injecting a simulated electrical
signal into the measurement channel,

4, Tested during logic system functional tests.

5. Refer to Table 4.]1.B.

6. The logic system functional tests shall include a calibration once per
operating cycle of time delay relays and timers necessary for proper
functioning of the trip systems.

7. The functional test will consist of verifying continuity across the
inhibit with a volt-ohmmeter.

8. Instrument checks shall be performed in accordance with the definition of
instrument check (see Section 1.0, Definitions). An instrument check is
not applicable to a particular setpoint, such as Upscale, but is a
qualitative check that the instrument is behaving and/or indicating in an
acceptable manner for the particular plant condition. Instrument check
is included in this table for convenience and to indicate that an
instrument check will be performed on the instrument. Instrument checks
are not required when these instruments are not required to be OPERABLE
or are tripped.

9. Calibration frequency shall be once/year.

10. Deleted
11. Portion of the logic is functionally tested during outage only.

12. The detector will be inserted during each operating cycle and the proper
amount of travel into the core verified.

13. Functional test will consist of applying simulated inputs (see note 3).
Local alarm lights representing upscale and downscale trips will be
verified, but no rod block will be produced at this time. The
inoperative trip will be initiated to produce a rod block (SRM and IRM
inoperative also bypassed with the mode switch in RUN). The functions
that cannot be verified to produce a rod block directly will be verified
during the operating cycle.
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NOTES FOR TABLES 4.2.A THROUGH 4.2.L except 4.2.D AND 4.2.K (Cont'd)

14, (Deleted)

15. (Deleted) +

16. Performed during operating cycle. Portions of the logic is checked more
frequently during functional tests of the functions that produce a rod
block.

This calibration consists of removing the function from service and
performing an electronic calibration of the channel.

Fun.iional test is limited to the condition where secondary containment
integrity is not required as specified in Sections 3.7.C.2 and 3.7.C.3.

Functional test is limited to the time where the SCTS is required to meet
the requirements of Section 4.7.C.1.a.

(Deleted)

Logic test is limited to the time where actual operation of the equipment
is permissible.

(Deleted)
(Deleted)

This instrument check consists of comparing the thermocouple readings for
all valves for consistence and for nominal expected values (not required
during refueling outages).

During each refueling outage, all acoustic monitoring channels shall be
calibrated. This calibration includes verification of accelerometer
response due to mechanical excitation in the vicinity of the sensor.
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The control rod block functions are provided to generate a trip signal to
block rod withdrawal if the monitored power level exceeds a preset

value. The trip logic for this function is l-out-of-n: e.g., any trip
on one of four APRMs, eight IRMs, or four SRMs will result in a rod block.

The minimum instrument channel requirements assure sufficient
instrumentation to assure the single failure criteria is met. The
minimum instrument channel requirements for the REM may be reduced by one
for maintenance, testing, or calibration., This does not significantly
increase the risk of an inadvertent control rod withdrawal, as the other
channel is available, »nd the RBM is a backup system to the written
sequence for withdrawal of control rods.

The APRM rod block function is flow biased and provides a trip signal for
blocking rod withdrawal when average reactor thermal power exceeds
pre-established limits set to prevent scram actuation.

The RBM rod block function provides local protection of the core; i.e.,
the prevention of critical power in a local region of the core, for a
single rod withdrawal error from a limiting control rod pattern.

If the IRM channels are in the worst condition of allowed bypass, the
sealing arrangement is such that for unbypassed IRM channels, a rod block
signal is generated before the detected neutrons flux has increased by
more than a factor of 10,

A downscale indication is an indication the instrument has feiled or the
instrument is not sensitive enough. In either case the instrument will

no*. respond to changes in control rod motion and thus, control rod motion
is prevented,

The reiuveling interlocks also operate one logic channel, and are required
for safety only when the mode switch is in the refueling position.

For effective emergency core cooling for small pipe breaks, the HPCI
system must function since reactor pressure does not decrease rapid
enough to allov either core spray or LPCI to operate in time. The
automatic pressure relief function is provided as a backup to the HPCI in
the event the HPCI does not operate. The arrangement of the tripping
contacts is such as to provide this function when necessary and minimize
spurious operation. The trip settings given in the specification are
adequate to assure the above criteria are met. The specification
preserves the effectiveness of the system during periods of maintenance,
testing, or calibration, and also minimizes the :isk of inadvertent
operation; i.e., only one instrument channel out of service.

Two radiation monitors are proviise ~+ «ach unit which initiate Primary
Containment lsolation (Group 6 isviation valves) Reactor Building
Isolation and operation of the Standby Gas Treatment System. These
instrument channels monitor the radiation in the reactor zone ventilation
exhrust ducts and in the refueling zone.
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The conclusions to be drawn are these:

1. A l-out-of-n system may be treated the same as a single channel in
terms of choosing a test interval; and

2 more than one channel should not be bypassed for testing at any one
time.

The radiation monitors in the reactor end refueling zones which initiate
building isolation and standby gas treatment operation are arranged such
that two sensors high (above the high level setpoint) in a single channel
or one sensor downscale (below low level setpoint) or inoperable in two
channels in the same zone will initiate a trip func:cion., The functioral
testing frequencies for both the channel functional test and the high
voltage power supply functional test are based on a Probebilistic Risk
Assessment and system drift characteristics of the Reactor Building
Ventilation Rcdiation Monitors. The calibration frequency is based upon
the drift characteristics of the radiation monitors.

The automatic pressure relief instrumentation can be considered to be a
l-out-of-2 logic system and the discussion above applies also.

The RCIC and HPCI system logic tests required by Table 4.2.B contain
provisions to demonstrate that these systems will automatically restart
on a RPV low water level signal received subsequent to a RPV high water
level trip.

The electronic instrumentation comprising the APRM rod block and Rod
Block Monitor functions together with the recirculation flow
instrumentation for flow blas purposes is monitored by the same self-test
functions as applied to (he APRM function for the RPS. The functional
test frequency of every six months is based on this automatic self-test
monitoring at 15 minute intervals and on the low expected equipment
failure rates. Calibration frequency of once per operating cycle is
based on the drift characteristics of the limited number of analog
components, recognizing that most of the processing is performed
digitally without drift of setpoint values.
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3.3/4,3 REACTIVITY CONTROL
LIMITING CONDITIONS FOR OPERATION _ SURVEILLANCE REQUIREMENTS
Control Rods 4.3.8. Control Rods

3.8

If Specifications 3.3.B.3.b.1
through 3.3.B.3.b.3 cannot
be met the reactor shall

not be started, or if the
reactor is in the RUN or
startup modes at less than
10% rated power, control reod
movement may Le only by
actuating the manual scram
or placing the reactor mode
switch in the shutdown
position.

Control rods shall not be
wvithdrawn for startup or
refueling unless at least
two source range channels
have an observed count rate
equal to or greater than
three counts per second.

(Deleted)

3.3/4.3-8

3.b.3 Vhen the RWM is not
OPERABLE a second
licensed operator
or other technically
qualified member of
the plant staff shall
verify that the correct
rod program is followed.

4. Prior to control rod
withdrawal for startup
or during refueling,
verify that at least two
source range channels
have an observed count
rate of at least three
counts per second.

5. (Deleted) 4
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c.

BN

Scram Insertion Times

The control rod system is designated to bring the reactor subcritical at
the rate fast enough to prevent fuel damage; {.e., to prevent the MCPR
from becoming less than 1.07. The limiting power transient is given in
Reference 1. Analysis of this transient shows that the negative
reactivity rates resulting from the scram with the average response of
all the drives as given in the above specification provide the required
protection, and MCPR remains greater than 1.07.

On an early BWR, some degradation of control rod scram performance
occurred during plant startup and was determined to be caused by
particulate materiel (probably comstruction debris) plugging an internal
control rod drive filter. The design of the present control rod drive
(Model 7RDB144B) is grossly improved by the relocation of the filter to a
location out of the scram drive path; i.e., it can no longer interfere
with scram performance, even if completely blocked.

The degraded performance of the original drive (CRD7RDB144A) under dirty
operating conditions and the insensitivity of the redesigned drive
(CRD7RDB144B) has been demonstrated by a series of engineering tests
under simulated reactor operating conditions. The successful performance
of the new drive under actual operating conditions has also been
demonstrated by consistently good in-service test results for plants
using the new drive and may be inferred from plants using the older model

3.3/4,3-17
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During steady-state power operation,
the Average Planar Linear Heat
Generation Rate (APLHGR) of any fuel
assembly at any axial location shall
not exceed the appropriate rated,
flow-dependent or power-dependent
APLHGR limit provided in the CORE
OPERATING LIMITS REPORT. If at any
time during steady state operation
it is determined by normal
surveillance that the limiting value
for APLHGR is being exceeded, action
shall be initiated within 15 minutes
to restore operation to within the
prescribed limits. If the APLHGR is
not returned to within the prescribed
limits within two (2) hours, the
reactor shall be brought to the COLD
SHUTDOWN CORDITION within 36 hours.
Surveillance and corresponding
action shall continue until reactor
operation is within the prescribed
limits.

Linear Heat Ceneration Rate (LHCR)

During steady-state power operation,
the linear heat generation rate
(LHGR) of any rod in any fuel
assembly at any axial location shall
not exceed the appropriate LHGR
limit provided in the CORE OPERATING
LIMITS REPORT.

3.5/4.5-18

4.5.1 Average Planar Linear
Heat Ceneration Rate
{APLHGR)

J.

The APLHGR shall be checked
daily during reactor
operation at ) 23% rated
thermal power.

Linear Heat Generation Rate
(LHGR)

The LHGR shall be checked
daily during reactor operation
at ) 25X rated thermal powver.



LIMITING CONDITIONS FOR OPERATION

3.5.3

3.5.3

3.5.K

BFN
Unit 1

Linear Heat Generstion Rate (LHGR)

(Cont'd)

If at any time during steady-state
operation it is determined by
normal surveillance that the
limiting value for LHGR is being
exceeded, action shall be
initiated within 15 minutes to
restore operation to within the
prescribed 1imits. If the LHGR is
not returned to within the
prescribed limits within two (2)
hours, the reactor shall be
brought to the COLD SHUTDOWN
CORDITION within 36 hours.
Surveillance and corresponding
action shall continue until
reactor operation is within the
prescribed limits.

Minimum Critical Power Ratio
{MCPR)

The minimum critical power ratic
(MCPR) shall be equal to or
greater than the appropriate
rated, flow-dependent or
pover-dependent operating limit
MCPR (OLMCPR) as provided in the
CORE OPERATING LIMITS REPORT.

If at any time during
steady-state operation it is
determined by normal
surveillance that the limiting
value for MCPR is being
exceeded, action shall be
initiated within 15 minutes to
restore operation to within the
prescribed limits. If the
steady-state MCPR is not
returned tec within the
prescribed limits within two (2)
hours, the reactor shall be
brought to the COLD SHUTDOWN
CONDITION within 36 hours,
surveillance and corresponding
action shall continue until
reactor operation is within the
prescribed limits.

3.5/74.5-19

4.5.J Linear Heat Ceneration

4.5.K Minjmum Critical Power

1.

Ratio (MCPR)

MCPR shall be checked daily
during reactor power
operation at ) 25X rated
thermal power and following
any change in power level
or distribution that would
cause operation with a
LIMITING CONTROL ROD
PATTERN.

The operating limit MCPR
shall be determined as
provided in the CORE
OPERATING LIMITS REPORT
using:

/-/

a. L' as defined in the
CORE OPERATING LIMITS
REPORT prior to initial
scram time measurements
for the cycle,
performed in accordance
with Specification
8.3.68:1.



2.2/4,5 CORE AND CONTAINMENI COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION  SURVEILLANCE REQUIREMENTS

3.5.K Minimum Critical Power Ratio 4.5.K Minimum Critical Power
{MCPR) | RBatio (MCPR)

4.5.K.2 (Cont'd)

/_.—/

b. L/as defined in the
CORE OPERATING LIMITS
REPORT following the
conclusion of each
scram-time surveillance
test required by Speci-
fications 4.3.C.]1 and
8.53.80.2.

The determination of
the limit must be
completed within 72
hours of each
scram-time surveillance
required by
Specification 4.3.C.

APRM Setpoints L. APRM Setpoints

(Deleted) (Deleted)
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3.5.1.

3.5.4J.
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Average Planar Linear Heat Ceneratjon Rate (APLHCR)

This specification assures that the peak cladding temperature
fellowing the postulated design basis loss-of-coolant accident will
not exceed the limit specified in the 10 CFR 50, Appendix K.

The peak cladding temperature following a postulated loss-of-coolant
sccident is primarily a function of the average heat generation rate
of all the rods of a fuel assembly at any axial location and is only
dependent secondarily on the rod-to-rod power distribution within an
assembly. Since expected local variations in power distribution
within a fuel assembly affect the calculated peak clad temperature by
less than ¢ 20°F relative to the peak temperature for a typical fuel
design, the limit on the average linear heat generation rate is
sufficient to assure that calculated temperatures are within the

10 CFR 50 Appendix K limit.

At less than rated power conditions, the rated APLHGR limit is
adjusted by a pover dependent correction factor, MAPFAC(P). At less
than rated flow conditions, the rated APLHGR limit is adjusted by a
flow dependent correction factor, MAPFAC(F). The moet limiting
pover-adjusted or flow-adjusted value is taken as the APLHGR operating
limit for the off-rated condition.

The flow dependent correction factor, MAPFAC(F), applied to the rated
APLHGR limit assures that (1) the 10 CFR 50.46 limit would not be
exceeded during a LOCA initiated from less than rated core flow
conditions and (2) the fuel thermal mechanical design criteria would
be met during abnormal operating transients initiated from less than
rated core flow conditions. MAPFAC(F) values are provided in the CORE
OPERATING LIMITS REPORT.

The power dependent correction factor, MAPFAC(P), applied to the rated
APLHGR limit assures that the fuel thermal mechanical design criteria
would be met during abnormal operating transients initiated from less
than rated power conditions. MAPFAC(P) values are provided in the
CORE OPERATING LIMITS REPORT.

Linear Heat Generation Rate (LHCR)

This specification assures that the linear heat generation rate in any
rod is less than the design linear heat generation if fuel pellet
densification is postulated.

The LHGR shall be checked daily during reactor operation at

2 25 percent power to determine if fuel burnup, or control rod
movement has caused changes in power distribution. For LHGR to be a
limiting value below 25 percent of rated thermal power, the largest
total peaking would have to he greater than approximately 9.7 which is

precluded by a considerable margin when employing any permissible
control rod pattern.
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3.5.K.

3.5.L.

3.5.M.

BFN
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Minimum Critical Power Ratio (MCPR)

At core thermal power levels less than or equal to 25 percent, the
reactor will be operating at minimum recirculation pump speed and the
moderator void content will be very small. For all designated control
rod patterns which may be employed at this point, operating plant
experience and thermal hydraulic analysis indicated that the resulting
MCPR value is in excess of requirements by a considerable margin.

With this low void content, any inadvertent core flow increase would
only place operation in a more conservative mode relative to MCPR.

The daily requirement for calculating MCPR above 25 percent rated
thermal power is sufficient since power distribution shifts are very
slov when there have not been significant power or control rod
changes. The requirement for calculating MCPR when a limiting control
rod pattern is approached ensures that MCPR will be known following a
change in power or power shape (regardless of magnitude) that could
place operation at a thermal limit.

At lese than rated power conditions, a power dependent MCPR operating
limit, MCPR(P), is applicable. At less than rated flow conditions, a
flow dependent MCPR operating limit, MCPR(F), is applicable., The most
limiting power dependent or flow dependent value is taken as the MCPR
operating limit for the off-rated condition.

The flow dependent limit, MCPR(F), provides the thermal margin
required to protect the fuel from transients resulting from
inadvertent core flow increases. MCPR(F) values are provided in the
CORE OPERATING LIMITIS REPORT.

The power dependent limit, MCPR(P), protects the fuel from the other
limiting abnormal operating transients, including localized events
such as a rod withdrawal error. MCPR(P) values are provided in the
CORE OPERATING LIMITS REPORT.

AEPRM Setpoints
(Deleted)

Core Thermal-Hydraulic Stability

The minimum margin to the onset of thermal-hydraulic instability
occurs in Region I of Figure 3.5.M-i. A manually initiated scram upon
entry into this region is sufficient to preclude core oscillations
which could challenge the MCPR safety limit.

Because the probability of thermal-hydraulic oscillations is lower and
the margin to the MCPR safety limit is greater in Region II than in
Region I of Figure 3.5.M-1, an immediate scram upon entry into the
region ie not necessary. However, in order to minimize the
probability of core instability following entry into Region II, the
operator will take immediate action to exit the region. Although
formal surveillances are not periormed while exiting Region II
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3.5 BASES (Cont'd)

(delaying exit for surveillances is undesirable), an immediate manual
scram will be initiated if evidence of thermal-hydraulic instability
is observed.

Clear indications of thermal-hydraulic instability are APRM
oscillations which exceed 10 percent peak-to-peak or LPEM oscillations
which exceed 30 percent peak-to-peak (approximately equivalent to APRM
oscillations of 10 percent during regional oscillations). Periodic
LPRM upscale or downscale alarms may also be indicators of thermal
hydraulic instability and will be immediately investigated.

Periodic upscale or downscale LPRM alarms will occur before regional
oscillations are large enough to threaten the MCPR safety limit.
Therefore, the criteria for initiating & manual scram described in the
preceding paragraph are sufficient to ensure that the MCPR safety
l1imit will not be violated in the event that core oscillations
initiate while exiting Region 1I.

Normal operation of the reactor is restricted to thermal power and
core flow conditions (i.e., outside Regions I and I1I) where
thermal-hydraulic instabilities are very uniikely to occur.

References

1. "Fuel Densification Effects on General Electric Boiling Water
Reactor Fuel,” Supplements 6, 7, and 8, NEIM-10735, August 1973.

Supplement 1 to Technical Report on Densification of General
Electric Reactor Fuels, December 14, 1974 (USA Regulatery Staff).

Communication: V. A, Moore to 1. 5. Mitchell, "Modified GE Model
for Fuel Densification,” Docket 50-321, March 27, 1974,

. Generic Reload Fuel Application, Licensing Topical Report,
NEDE-24011-P-A and Addenda.

Letter from R. H. Buchholz (GE) to P. S. Check (NRC), "Response to
NRC Request For Information On ODYN Computer Model," September 5,
1980.

Core and Containment Cooling Systems Surveillance Freguencies

The testing interval for the core and containment cooling systems is
based on industry practice, quantitative reliability analysis
judgment and practicality. The core cooling systems have not been
designed to be fully testable during operation. For example, in the
case of the HPCI, automatic initiation during power operation would
result in pumping cold water into the reactor vessel which is not
desirable. Complete ADS testing during power operation causes an
undesirable loss-of-coolant inventory. To increase the availability
of the core and containment cocling system, the components which make
up the system, {.e., instrumentation, pumps, valves, etc., are tested
frequently. The pumps and motor operated injection valves are also
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tested in accordance with Specification 1.0.MM to assure their
OPERABILITY. A simulated automatic actuation test once each cycle
combined with testing of the pumps and injection valve in accordance
with Specification 1.0.MM is deemed to be adequate testing of these
systems. Monthly alignment checks of valves that are not locked or
sealed in position which affect the ability of the systems to perform
their intended safety function are also verified to be in the proper
position, Valves which automatically reposition themselves on an
initiation signal are permitted to be in a position other than normal to
facilitate other operational modes of the system.

wWhen components and subsystems are out-of-service, overall core and
containment cooling reliability is maintained by OPERABILITY of the
remaining redundant equipment.

Whenever a C5CS system or loop is made inoperable, the other CSCS systeas
or loops that sare required to be OPERABLE shall be considered OPERABLE if
they are within the required surveillance testing frequency and there is
no reason to suspect they are inoperable. If the function, system, or
loop under test or calibration is found inoperable or exceeds the trip
level setting, the LCO and the required surveillance testing for the
system or loop shall apply.

Average Planar LHCR, LHCR, and MCPR

The APLHGR, LHGR, and MCPR shall be chiecked daily to determine if fuel
burnup, or control rod movement has caused changes in power
distribution. Since changes due to burnup are slow, and only a few
control rods are moved daily, a daily check of power distribution is
adequate,
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6.9.1.5 ANNUAL RADICLOGICAL ENVIRONMENTAL OPERATING REPORT

The Annual Radiological Environmental Operating Report covering
the operation of the unit during the previous calendar year
shall be submitted before May 1 of each year. A single

submit -1 may be made for a multi-unit station. The report
shall include summaries, interpretations, and analysis of trends
of the results of the Radiological Environmental Monitoring
Program for the reporting period. The material provided shall
be consistent with the objectives outlined in (1) the ODCM and
(2) Sections IV.B.2, IV.B.3, and IV.C of Appendix I to 10 CFR
Part 50.

6.9.1.6 SOURCE TESTS

Results of required leak tests performed on sources if the tests
reveal the presence of 0.005 microcurie or more of removable

contamination.

6.9.1.7 CORE OPERATING LIMITS REPORT

a. Core operating limits shall be established and shall be
documented in the CORE OPERATING LIMITS REPORT prior to each
operating cycle, or prior to any remaining portion of an
operating cycle, for the foliowing:

(1) The rated APLHGR limit; the Flow Dependent APLHGR
Factor, MAPFAC(F); and the Power Dependent APLHGR
Factor, MAPFAC(P) for Specification 3.5.I.

(2) The LHGR limit for Specification 3.5.J
(3) The rated MCPR Operating Limit; the Flow Dependent MCPR

Operating Limit, MCPR(F); tnd the Power Dependent MCPR
Operating Limit, MCPR(P) for Specification 3.5.K/4.5.K.

BFN 6.0~-26a
Unit 1



(4) The APRM flow bilased rod block trip setting for
Specification 2.1.A.1.c and Table 3.2.C.

(5) The RBM downscale trip setpoint, high power trip
setpoint, intermediate pover trip setpoint, low power
trip setpoint, and applicable reactor thermal power
ranges for each of the setpoints for Table 3.2.C.

b. The analytical methods used to determine the core operating
limits shall be those previously reviewed and approved by
the NRC, specifically those described in General Electric
Licensing Teopical Report NEDE-24011-P-A, "General Electric
Standard Application for Reactor Fuel” (latest approved

version).

¢. The core operating limits shall be determined such that all
applicable limits (e.g., fuel thermal-mechanical limits,
core thermal-hydraulic limits, ECCS limits, nuclear limits
such as shutdown margin limits, transient analysis limits,
and accident analysis limits) of the safety analysis are met.

d. The CORE OPERATING LIMITS REPORT, including any midcycle
revisions or supplementsg, shall be provided upon issuance
for each reload cycle to the NRC.

6.9.1.8 THE ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

The Annual Radiocactive Effluent Release Report covering the
operation of the unit during the previous calendar year of
operation shall be submitted by April 1, of each year. The
report shall include summaries of the quantities of radioactive
liquid and gaseous effluents and solid waste released from the

unit. A single submittal may be made for a multi-unit station.

BFN 6.0-26b
Unit 1
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The submittal should combine those sections that are common to

all units at the station; however, for units with separate
radvaste systems, the submittal shall specify the releases of
radiocactive material from each unit. The material provided
shall be (1) consistent with the objectives outlined in the ODCM
and PCP and (2) in conformance with 10 CFR 50.36a and Section
IV.B.1 of Appendix I to 10 CFR Part 50.
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Operating Cycle - Interval between the end of one refueling outage
for a particular unit and the end of the next subseguent refueling
outage for the same unit.

Refueling Outage - Refueling outage is the period of time between
the shutdown of the unit prior to a refueling and the startup of the
unit after that refueling. For the purpose of designating frequency
of testing and surveillance, a refueling outage shall mean a
regularly scheduled outage; however, where such outages occur within
8 months of the completion of the previous refueling outage, the
required surveillance testing need not be performed until the next
regularly scheduled outage.

CORE ALTERATION - CORE ALTERATION shall be the movement of any fuel,
sources, reactivity control components, or other components
affecting reactivity within the reactor vessel with the vessel head
removed and fuel in the vessel. Movement of source range menitors,
intermediate range monitors, traversing in-core probes, or special
movable detectors (including undervessel replacement) is not
considered a CORE ALTERATION. Suspension of CORE ALTERATIONS shall
not preclude completion of movement of a component to a safe
location.

Reactor Vessel Pressure - Unless otherwise indicated, reactor vessel
pressures listed in the Technical Specifications are those measured
by the reactor vessel steam space detectors.

Thermal Parameters

1. Minimum Critical Power Ratjo (MCPR) - Minimum Critical Power
Ratio (MCPR) is the value of the critical power ratio associated
with the most limiting assembly in the reactor core. Critical
Power Ratlo (CPR) is the ratio of that power in a fuel assembly,
which is calculated to cause some point in the assembly to

experience boiling transition, to the actual assembly operating
power.,

2. Transition Boiling - Transition boiling means the boiling regime
between nucleate and film boiling. Transition boiling is the
regime in which both nucleate and film boiling occur
intermittently with neither type being completely stable.

3. (Deleted)

4. Average Planar Linear Heat Ceneration Rate (APLHGR) - The
Average Planar Heat Generation Rate is applicable to a specific
planar height and is equal to the sum of the linear heat
generation rates for all the fuel rods in the specified bundle
at the specified height divided by the number of fuel rods in
the fuel bundle.

1.0-7
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DEFINITIONS (Cont'd)
Instrumentation

V.

1,

Instrument Calibration -~ An instrument calibration means the

adjustment of an instrument signal output so that it
corresponds, within acceptable range, and accuracy, to a known
value(s) of the parameter which the instrument monitors.

Channel - A channel is an arrangement of the sensor(s) and
associated components used to evaluate plant variables and
produce discrete outputs used in leogic. A channel terminates
and loses its identity where individual channel outputs are
combined in logic.

Instrument Functional Test - An instrument functional test means

the injection of a simulated signal into the instrument primary
sensor to verify the proper instrument channel response, alarm
and/or initiating action.

Instrument Check - An instrument check is qualitative
determination of acceptable operability by observation of

instrument behavior during operation. This determination shall
include, where possible, comparison of the instrument with other
independent instruments measuring the same variable.

Logic System Functional lest -~ A logic system functional test

means a test of all relays and contacts of a logic circuit to
insure all components are operable per design intent. Where
practicable, action will go to completion; i.e., pumps will be
started and valves operated.

Irip System - A trip system means an arrangement of instrument
channel trip signals and auxiliary equipment required to
initiate action to accomplish a protective trip function. A
trip system may require one or more instrument channel trip
signals related to one or more plant parameters in order to
initiate trip system action. Initiation of protective action
may require the tripping of a single trip system or the
coincident tripping of two trip systems.

Protective Action - An action initiated by the protection system
when a limit is reached. A protective action can be at a
channel or system level.

Protective Function - A system protective action waich resulte
from the protective action of the channels menitoring a
particular plant condition.




SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

2.1.A Nevtron Flux Trip Settings
2.1.A.1.a (Cont'd)

5<(0.66W + 71%X)

wvhere:

S = Setting in
percent of
rated
thermal
power
(3293 Mwt)

W = Loop
recirculation
flow rate in
percent of
rated

b. For no
combination of
loop
recirculation
flow rate and
core thermal
power shall the
APEM flux scram
trip setting be
allowed to
exceed 120% of
rated thermal
power.

EFR 1.172.1-2
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dodl2.) FUEL CLADDING INTEGRITY
SAFETX LIMIT LIMITING SAFETY SYSTEM SETTING

2.1.A HNeutron Flux Trip Settings

2.1.A.1.b. (Cont'd)

NHOTE: These settings assume
operation within the basic
thermal hydrauli. design
criteria. These criteria are
LHGR within the limits of
Specification 3.5.J and MCPR
vithin the limits of
Specification 3.5.K., If it
is determined that either of
these design criteria is
being violated during
operation, action shall be

| initiated within 15 minutes
to restore operation within
prescribed limits. %

c. The AFRM Rod Block trip
setting shall be less than or
equal to the limit specified
in the CORE OPERATING LIMITS
REPORT.

BFN 1.1/2.1-3
Unit 2
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BASES (Cont'd)

(Deleted)

H. Bain Steam line Isclation on Low Pressure and Main Steam Line
Isclation Scram

The low pressure isolation of the main steam lines at 825 psig was
provided to protect against rapid reactor depressurization and the
resulting rapid cooldown of the vessel. The scram feature that
occurs vhen the main steamline isolation valves close shuts down the
reactor so that high power operation at low reactor pressure does
not occur, thus providing protection for the fuel cladding integrity
safety limit, Operation of the reactor at pressures lower than 825
psig requires that the reactor mode switch be in the STARTUP
position, where protection of the fuel cladding integrity safety
limit is provided by the IEM and APRM high neutron flux scrams.

Thus, the combination of main steamline low pressure isolation and
isolation valve closure scram assures the availability of neutron
flux ecram protection over the entire range of applicability of the
fuel cladding integrity safety limit, In additicn, the isolation
valve closure scram anticipates the pressure and flux transients
that occur during normal or inadvertent iscolation valve closure.
With the scrams set at 10 percent of valve closure, neutron flux
does not increase.

I.J.& K. Reactor Low Water Level Setpoint for Initiation of HPCI and RCIC

BFN
Unit

Clesing nein Steam Isolation Valves, and Starting LPC] and Core
Spray Pumps,

These systems maintain adequate coolant inventory and provide core
covling with the objective of preventing excessive clad
temperatures. The design of these systems to adequately perform the
intended function is based on the specified low level scram setpoint
and initiation setpoints. Transient analyses reported in Section 14
of the FSAR demonstrate that these conditions result in adequate
safety margins for both the fuel and the system pressure.

References

1
i

Supplemental Reload Licensing Report of Browns Ferry Nuclear
Plan:, Unit 2 (applicable cycle-specific document).

GE Standard Application for Reactor Fuel, NEDE-24011-P-A and
NEDE-24011-P-A-US (latest approved version).

Maximum Extended Load Line Limit and ARTS Improvement Program
Analyses for Browns Ferry Nuclear Plant Unit 1, 2 and 3,
NEDC-32433P.
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TABLE 3.1.A
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS

Min. No. of
Operable
Instr.
Channels
Per Trip ‘ Shut- Startup/
System (1)(23) Irip Function Irip Level Setting down  Refyel (7) Hot Standby
1 Mode Switch in X X X X
Shutdown
1 Manual Scram X X X X
IRM (16)
3 High Flux €120/125 Indicated X{22) X(21)(22) X (5)
on scale
3 Inoperable X X (5)
APRM (16)(24)(25)
31 High Flux
(Flow Biased) See Spec. 2.1.A.1 X
3N High Flux
(Fixed Trip) ¢ 120% X
3(1) High Flux 15% rated power xX{17) (15)
3(1) Inoperative 13) X(17; X
2 274 Trip Voter (12) X b
2 High Reactor
ressure s 1055 psig X(10) X X
{PIS-3-22AA . 88,C,D)
2 High Drywell
Pressure (14) £ 2.5 psig X(8) X(8) X
(P15-64-56 A-D)
2 Reactor Low Water

Level (14) > 538" above X X X
(LIS-3-203 A-D) vessel zero

1.A

1.A

1.Aer 1.8 or 1.E

.A or
.A or
A or
A or

- —

1.A



NOTES FOR TABLE 3.1.A

BFN

There shall be two OPERABLE or tripped trip systems for each function.

If the minimum number of OPERABLE instrument channels per trip system
cannot be met for one trip system, trip the INOPERABLE channels or entire
trip system within one hour, or, alternatively, take the below listed
action for that trip function. If the minimus number of OPERABLE
instrument channels cannot be met by either trip system, the appropriate
action listed below (refer to right-hand column of Table) shall be

taken. An INOPERABLE channel need not be placed in the tripped condition
where this would cause the trip function to occur. In these cases, the
INOPERABLE channel shall be restored to OPERABLE status within two hours,
or take the action listed below for that trip function.

A. Initiate insertion of OPERABLE rods and complete insertion of all
OPERABLE rods within four hours. In refueling mode, suspend all
operations involving core alterations and fully insert all OPERABLE
control rods within one hour.

B. Reduce power level to IRM range and place mode switch in the
STARTUP/HOT Standby position within 8 hours.

C. Reduce turbine load and close main steam line isolation valves within
8 hours.

D. Reduce power to less than 30 percent of rated.

E. For the APRM functions only, if only two APRM channels are OPERABLE,
restore a third APRM channel to OPERABLE status or trip one of the
inoperable APRM channels within 6 hours. If only one APRM channel is
OPERABLE, trip one inoperable APRM channel immediately and restore an
inoperable APRM channel to OPERABLE status or initiate alternative
action within 2 hours.

F. For the APRM functions only, if one voter channel is inoperable in
one trip system, restore the voter channel to OPERABLE status or trip
the inoperable channel or the entire trip system within 12 hours. If
one voter channel is inoperable in both trip systems, restore the
inoperable voter channels to OPERABLE status or initiate alternative
action within 6 hours.

Scram discaarge volume high bypass may be used in SHUTDOWN or REFUEL to
bypass scram discharge volume scram and scram pilot air header low
pressure scram with control rod block for reactor protection system reset,
(Deleted)

Bypassed when turbine first stage pressure is less than 154 psig.

IRMs are bypassed when APRMs are onscale and the reactor mode switch is
in the RUN position.

The design permits closure of any two lines without a scram being
initiated.

3.1/4.1-5
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BOTES FOR TABLE 3.1.A (Cont'd)

7.

When the reactor is subcritical and the reactor water temperature is less
than 212°F, only the following trip functions need to be OPERABLE:

A. Mode switch in SHUTDOWN
B. Manual scram
High flux IRM
Scram discharge volume high level
E. (Deleted)
F. Scram pilot air header low pressure

Not required to be OPERABLE when primary containment integrity is not
required.

(Deleted)

Not required to be OPERABLE when the reactor pressure vessel head is not
bolted to the vessel.

The same three (3) required APRM channels are shared by both RPS trip
systems.

Any combination of APRM upscale or inoperative trips from two different
(non-bypassed) APRMs will trip all of the 2/4 voter units.

Less than the required minimum number of OPERABLE LPRMs will cause an
instrument channel inoperative alarm.

Channel shared by Reactor Protection System and Primary Containment and
Reactor Vessel Isolation Control System. A channel failure may be a
channel failure in each system.

The APRM 15 percent scram is bypassed in the RUN Mode.

Channel shared by Reactor Protection System and Reactor Manual Control
System (Rod Block Portion). A channel failure may be a channel failure
in each system. If a channel is allowed to be inoperable per

Table 3.1.A, the corresponding function in that same channel may be
inoperable in the Reactor Manual Control System (Rod Block).

Not required while performing low power physics tests at atmospheric
pressure during or after refueling at power levels not to exceed 5 MW(t).

This function must inhibit the automatic bypassing of turbine control
valve fast closure or turbine trip scram and turbine stop valve closure

scram whenever turbine first stage pressure is greater than or equal to
154 peig.




NOTES FOR TABLE 3.1.A (Cont'd)

19.

Action 1.A or 1.D shall be taken only if the permissive fails in such a
manner to prevent the affected RPS logic from performing its intended
function. Otherwise, no action is required.

(Deleted)

In the REFUEL Mode unless adequate shutdown margin has been demonstrated
per Specification 3.3.A.1, vhenever any control rod is withdrawn from a
core cell containing one or more fuel assemblies, shorting links shall be
removed from the RPS circuitry to enable the Source Range Monitor (SRM)
noncoincidence high-flux scram function. The SRMs shall be OPERABLE per
Specification 3.10.B.1. The removal of eight (8) shorting links is

required to provide noncoincidence high-flux scram protection from the
SRMs.

The three required IRMs per trip channel is not required in the Shutdown
or REFUEL Modes if at least four IRMs (one in each core quadrant) are
connected to give a noncoincidence, High Flux scram. The removal of four
(4) shorting links is required to provide noncoincidence high-flux scram
protection from the IRMs.

A channel may be placed in an INOPERABLE status for up to 4 hours for
required surveillance without placing the trip system in the tripped
condition provided at least one OPERABLE channel in the same trip system
is monitoring that parameter.

The Average Power Range Monitor scram function is varied (Reference

Figure 2.1-1) as a function of recirculation loop flow (W). The trip
setting of this function must be maintained in accordance with 2.1.A.

The APRM flow-biared neutron flux signal is fed through a time constant
circuit of approximately 6 seconds. This time constant may be lowered or
equivalently removed (no time delay) without affecting the operability of
the flow-biased neutron flux trip channels. The APRM fixed high neutron
flux signal does not incorporate the time constant but responds directly
to instantaneous neutron flux,
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rip Output Relays (4)¢{

/4 Voter Logic (10)
Scram Contactors

Channel and Alarm

Channel and Alarm

Channel and Alarm

Minimum Freg

Each Refueling

Every 3 Months

Once/Week During Refueling
and Before Each Startup

Once/Week During Refuelin
and Before Each Startup

]
b

Every 6 Months (9
Each Refueling Outage

Every 6 Months
Each Refueling Outage

Every 6 Months
Each Refueling Outage

Every 6 Months
Each Refueling Outage

Once/Week

Once/Month

Once/Month

Once/Month




NOTES FOR TABLE 4.1.A

1. Initially the minimum frequency for the indicated tests shall be once per
month.

2. A description of the three groups is included in the Bases of this
specification.

3, Functional tests are not required when the systems are not required to be
OPERABLE or are operating (i.e., already tripped). If tests are missed,
they shall be performed prior to returning the systems to an OPERABLE
status,

4, This instrumentation is exempted from the instrument channel test
definition. This instrument channel functional teet will consist of
injecting a simulated electrical signal into the measurement channels.

5. The channel functional test shall include both the APRM channels and the I
2/4 voter channels.

6. The channel functional test shall include both the APRM channels and the
2/4 voter channels plus the flow input function, excluding the flow
transmitters.

7. Functional test consists of the injection of a simulated signal into the
electronic trip circuitry in place of the sensor signal to verify
operability of the trip end alarm functions.

8. The functional test frequency decreased to once every three months to
reduce challenges to relief valves per NUREG 0737, Item II.K.3.l6.

9. Not required to be performed when entering the STARTUP/HOT STANDBY Mode
from RUN Mode until 12 hours after entering the STARTUP/HOT STANDBY Mode.

10. Functional test consists of simulating APRM trip conditions at the APRM
channel outputs to check all combinations of two tripped inputs to the
2/4 voter logic in each voter channel.

11. Functional test cons’ ts of manually tripping the 2/4 voter trip output,
one voter channel at a time, to demonstrate that each scram contactor for
each RPS trip system channel (Al, A2, Bl and B2) operates and produces a
half-scram.

EFN 3.1/4.1-10
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TABLE 4.1.8
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT CALIBRATION
MINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS
Calibration Minimum Freguency(2)

Group (1)

C Comparison to APRM on Controlled Note (4)

APRM M1 gh
Output %vgna'}

Flow Bias Signal

Signal

High Reactor Pressure
(PIS-3-22 AA, BB,

High Drywell Pressure
(PIS-64-56 A-D)

Reactor Low Water Level
(LIS-3-203 A-D)

High Water Level in Scram
Discharge Volume
Float Switches
{LS-85-45-(-F)
Electronic Level Switches
(LS-85-45 A, B, G, H)

Main Steam Line Isolation Valve
Closure

Turbine First Stage Pressure
Permissive (PIS-1-81 ARR,
PIS-1-91 AsR)

Turbine Stop Valve Closure

Turbine Control Valve Fast Closure

on Turbine Trip

Low Scram Pilot Air
Header Pressure (PS B5-35 Al,
AZ, B, & B2)

Startups (6)

Heat Balance

Calibrate Flow Bias Signal

TIP System Traverse (8)

Standard Pressure Source

Standard Pressure Source

Pressure Standard

Calibrated Water Column

Calibrated Water Column

Note (5)

Standard Pressure Source

Note (5}

Standard Pressure Source

Standard Pressure Source

Once/7 Days

Once/Operating

Every 1000 Effective Full

Power Hours

Once/6 Months

Onc 178 Months

Once/18 Months

Once/18 Months

Once/18 Months

Note (5)

Once/1B Months

Note (5)

Once/Operating

Once/18 Months

‘:y{‘!é

(9)

{9)

Cycle
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TABLE 3.2.C
INSTRUMENTATION THAT INITIATES ROD BLOCKS

Minimum Operable

Chanriels Per
Irig Function () Function — Irip Level Setting
() APRM Upscale (Flow Bias) (2)
3 APRM Upscale (Startup Mode) (8B) fqkel
N APRM Downscale (9) 23%
n APRM Inoperative (10b)
2(7) RBM Upscale (Power Bias)
'l'xom:n::mpl)hm (13} “:;
High Power Range (13) (14)
2(7) RBM Downscale (9)(13) (15)
2(7) RBM Inoperative (10¢)
6(1) IRM Upscale (8) <108/125 of full scale
6(1) IRM Downscale (3)(8) 25/125 of full scale
6(1) IRM Detector not in Startup Position (8) (m
6(1) IRM Inoperative (8) {10a)
3(1) (6) SRM Upscale (8) < 1X10° counts/sec.
3(1) (6) SRM Downscale (4)(8) 23 counts/sec.
3(1) (6) SRM Detector not in Startup Position (4)(8) (11)
(1) (6) SRM Inoperative (8) (10a)
1 Rod Block Logic N/A
1(12) High Water Level in West <25 gal.
(S gsas)
1(12) High Water Level in East €25 gal.

ram Discharge Tank
(LS-85-45M)




FOIES FOR TABLE 3.2.C

1.

The minimum number of OPERAELE channels for each trip function is
detajiled for the STARTUP and RUN positions of the reactor mode selector
switch. The SRM, IRM, and APRM (STARTUP mode), blocks need not be
OPERABLE in "RUN" mode, and the APRM (flow biased) rod blocks need not
be OPERABLE in "STARTUP" mode.

With the number of OPERABLE channels less than reqguired by the minimum
OPERABLE channels per trip function requirement, place at least one
inoperable channel in the tripped condition within one hour.

+ The trip level setting shall be as specified in the CORE OPERATING

LIMITS REPORT.

IRM downscale is bypassed when it is on its lowest range.

SRMs A and C downscale functions are bypassed when IRMs A, C, E, and G
are above range 2. S5SEMs B and D downscale function is bypassed when

IRMs B, D, F, and H are above range 2.

SEM detector not in startup position is bypassed when the count rate is
2100 CPS or the above condition is satisfied.

). During repair or calibration of equipment, not more than one SEM, RBM

or APEM channel nor more than two IRM channels may be bypassed.
Bypassed channels are not counted as OPERABLE channels to meet the
minimum OPERABLE channel requirements., Eefer to section 3.10.B for SEM
requirements during core alterations.

IRM channels A, E, C, G all in range 8 or above bypasses SRN channels A
and C functions.

IRM channels B, F, D, H all in range 8 or above bypasses SEM channels B
and D functions,

. The following operational restraints apply to the KBM only.

8. Both RBM channels are bypassed when reactor power is (30
percent or when a peripheral (edge) control rod is selected.

The RBEM need not be OPERABLE in the "startup" position of the
reactor mode selector switch.

The RBM need not be OPERABLE if either of the following two
conditions is met:

(1) Reactor thermal power is 90 percent of rated and MCPR
is »1.40, or

(2) Reactor thermal power i{s <90 percent of rated and MCPR
is »1.70.




BOTES FOR TABLE 3.2.C (Cont'd)

d. Two RBM channels are provided and only one of these may be
bypassed from the ccuscle selector. If the inoperable
channel cannot be restored within 24 hours, the inoperable
channel shall be placed in the tripped condition within one
hour.

e. With both RBM channels inoperable, place at least one l
inoperable rod block monitor channel in the tripped condition
within one hour.

". This function is bypassed when the mode switch is placed in RUN.

9. This function is only active when the mode switch is in RUN. This
function is automaticelly bypassed when the IRM instrumentation is
OPERABLE and not high.

10. The inoperative trips are produced by the following functions:
a. SRM and IRM
(1) Local “"operate-calibrate” switch not in operate.
(2) Power supply voltage low.
(3) Circuit boards not in circuit.
b. APRM
(1) Local “operate-calibrate” switch not in operate.
(2) Less than the requircd minimum number of LPRM inputs. |
(3) APRM module unplugged. I
(4) Self-test detected critical fault. I
¢. RBM
(1) Local "operate-calibrate" switch not in operate.
(2) EBM module unplugged.
(3) RBM fails to null,
(4) Less than required number of LPRM inputs for rod selected.

(5) Self-test detected critical fault. l

11. Detector traverse is adjusted toc 114 | 2 inches, placing the detector
lover position 24 inches below the lower core plate.

3.2/4,2-27




HOTES FOR TABLE 3.2.C (Cont'd)

12. This function may be bypassed in the SHUTDOWN or REFUEL mode. If
this function is inoperable at a time when OPERABILITY is required
the channel shall be tripped or administrative controls shall be
immediately imposed to prevent control rod withdrawal.

13. The RBM rod block trip setpoints and applicable power ranges are |
epecified in the CORE OPERATING LIMITS REPORT (COLR).

14. Less than or equal to the setpoint allowable value specified in the I

COLR.
15. Greater than or equal to the setpoint allowable value specified in |
the COLR.
BFN 3.2/4.2-27a
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Fynction
APRM Upscale (Flow Bias)
APPM Upscale (Startup Mode)
APRM Downscale
APRM Inoperative
RBM Upscale (Power Bias)
RBM Downscale
REM Inoperative
IRM Upscale
IRM Downscale
IRM Detector Not in Startup Position
IRM Incperative
SRM Upscale
SRM Downscale
SRM Detector Not in Startup Position
SRM Inoperative
Rod Block Logic
West Scram Discharge
Tank Water Level High
(LS-85-45L)
East Scram Discharge

Tank Water Level High
(LS-85-45M)

TABLE 4.2.C
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE ROD BLOCKS

Functional Test
(n (13)
() (13)
() (13)
&) (13)
(1) (13)
n (13)
(1) (13)

(1)(2) (13)

(1)(2) (13)

{2) (once operating cycle)
(H(2) (13}

(N (13)

(1){(2) (13)

(2} {once/operating cycle)
(1)(2) (13)

(16)

once/quarter

once/quarter

—Calibragion (17)
once/operating cycle
once/operating cycla
once/operating cycle

N/A

ocnce/operating cycle
once/operating cycle

N/A

once/3 months

once/3 months
once/operating cycle (12)
N/A

once/3 months

once/3 months
once/operating cycle (12)
N/A

N/A

once/18 months

once/18 months

Instrument Check

once/day (8)
once/day (8)
ence/day (8)
once/day (8)
N/A
N/A
N/A
once/day (8)
once/day (8)
N/A
N/A
once/day (8)
once/day (8)
N/A
N/A
N/A
N/A

N/A



10.
11.

12.

13.

BFN
Unit 2

For IRMs and SRMs functional tests shall be performed once per month.
For APRMs and RBMs functional tests shall be performed once per 6
months .,

Functional tests shall be performed before each startup with & required
frequency not to exceed once per week.

This instrumertation is excepted from the functional test definition.
The functional test will consist of injecting a simulated electrical
signal into the measurement channel.

Tested during logic system functional tests.

Refer to Table 4.1.B.

The logic system functional tests shall include a calibration once per
operating cycle of time delay relays and timers necessary for proper
functioning of the trip systems.

The functional test will ccnsist of verifying continuity across the
inhibit with a volt-ohmmeter.

Instrument checks shall be performed in accordance with the definition
of instrument check (see Section 1.0, Definitions). An instrument
check is not applicable to a particular setpoint, such as Upscale, but
is a qualitative check that the instrument is behaving and/or
indicating in an acceptable manner for the particular plant condition.
Instrument check is included in this table for convenience and to
indicate that an instrument check will be performed on the instrument.
Instrument checks are not required when these instruments are not
required to be OPERABLE or are tripped.

Calibration frequency shall be once/year.

Deleted
Portion of the logic is functionally tested during outage only.

The detector will be inserted during each operating cycle and the
proper amount of travel into the core verified.

Functional test will consist of applying simulated inputs (see

note 3). Local alarm lights representing upscale and downscale trips
will be verified, but no rod block will be produced at this time. The
inoperative trip will be initiated to produce a rod block (SRM and IRM
inoperative also bypassed with the mode switch in RUN). The functions
that cannot be verified to produce a rod block directly will be
verified during the operating cycle.

3.2/4.2-59



BOTES FOR TABLES 4.2.A THROUGH 4,2.L except 4,2, AND 4,2.K (Cont'd)

14,

15.

16.

17.

1'.

19.

20'

21,

22.
23.

24,

zs.

(Deleted)

(Deleted)

Performed during operating ycle. Portions of the logic is checked more
frequently during functional tests of the functions that produce a rod
block.

This calibration consists of removing the function from service and
performing an electronic calibration of the channel.

Functional test 1s limited to the condition where secondary containment
integrity is not required as specified in Sections 3.7.C.2 and 3.7.C.3.

Functional test is limited to the time where the SGTS is required to meet
the requirements of Section 4.7.C.1.a.

(Deleted)

Logic test is limited to the time vhere actual operation of the equipment
is permissible.

(Deleted)

(Deleted)

This instrument check consists of comparing the thermocouple readings for
all valves for consistence and for nominal expected values (not required
during refueling outages).

During each refueling outage, all acoustic monitoring channels shall be

calibrated. This calibration includes verification of accelerometer
response due to mechanical excitation in the vicinity of the sensor.

3.2/4.2-60

..'



3.2 BASES (Cont'd)

The instrumentation which initiates CSCS action is arranged in & dual bus
system., As for other vital instrumentation arranged in this fashion, the
specification preserves the effectiveness of the system even during
periods when maintenance or testing is being performed. An exception to
this is when logic functional testing is being performed.

The control rod block functions are provided to generate a trip signal to
block rod withdrawal if the monitored power level exceeds a preset

value. The trip logic for this function is l-out-of-n: e.g., any trip
on oue of four APRMs, eight IRMs, or four SRMs will result in a rod block.

When the RBEM is required, the minimum instrument channel requirements
apply. These requirements assure sufficient instrumentation to assure
the single failure criteria is met. The minimum instrument channel
requirements for the XBM may be reduced by one for maintenance, testing,
or calibration. This does not significantly increase the risk of an
inadvertent control rod withdrawal, as the other channel is available,

and the RBM is a ..%up system to the written sequence for withdrawal of
control rods.

The APRM rod block function is flow biased and provides a trip signal for
blocking rod withdrawal when average reactor thermal pover exceeds
pre-established limits set to prevent scram actuation.

The RBM rod block function provides local protection of the core; 1.e.,
the prevention of critical power in a local region of the core, for a
single rod withdrawal error from a limiting control rod pattern.

If the IRM channels are in the worst condition of allowed bypass, the
sealing arrangement is such that for unbypassed IRM channels, a rod block
signal is generated before the detected neutrons flux has increased by
more than a facto. of 10.

A downscale indication is an indication the instrument has failed or the
instrument is not sensit’ve enough. In either case the instrument will

not respond to changes in control rod motion and thus, control rod motion
is prevented.

The refueling interlocks also operate one logic channel, and are required
for safety only when the mode switch is in the refueling position.

For effective emergency core cooling for small pipe breaks, the HPCI
system must function since reactor pressure does not decrease rapid
enough to allow either core spray or LPCI to operate in time. The
automatic pressure reiief function is provided as a backup to the HPCI in
the event the HPCI does not operate, The arrangement of the tripping
contacts is such as to provide this function when necessary and minimize
spurious operation. The trip settings given in the specification are

5.2/4.2-68
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4.2 BASES (Cont'd)
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The best test procedure of all those examined is to perfectly stagger the
tests. That is, if the test interval is four months, test one c¢r the
other channel every two months. This is shown in Curve No. 5. The
difference between Cases 4 and 5 1s negligible. There may be other
arguments, however, that more strongly support the perfectly staggered
tests, including reductions in human error.

The conclusions to be drawn are these:

1. A l-out-of-n system may be treated the same as a single channel in
terms of choosing a test interval; and

2. more than one channel should not be bypassed for testing at any one
time.

The radiation monitors in the reactor and refueling zones which initiate
building isolation and standby gas trestment operation are arranged such
that two sensors high (above the high level setpoint) in a single channel
or one sensor downscale (below low level setpoint) or inoperable in two
channels in the same zone will initiate a trip function. The functional
testing frequencies for both the channel functional test and the high
voltage power supply functional test are based on a Probabilistic Risk
Assessment and system drift characteristics of the Reactor Building
Ventilation Radiation Monitors. The calibration frequency is based upon
the drift characteristics of the radiation monitors.

The automatic pressure relief instrumentation can be considered to be a
l-out-of-2 logic system and the discussion above applies also.

The RCIC and HPCI system logic tests required by Table 4.2.B contain
provisions to demonstrate that these systems will automatically restart on

a RPV low water level signal received subsequent to a RPV high water level
trip.

The electronic instrumentation comprising the APRM rod block and Rod Block
Monitor functions together wich the recirculation flow instrumentation for
flow blas purposes is monitored by the same self-test functions as applied
to the APRM function for the RPS. The functional test frequency of every
six months is based on this automatic self-test monitoring at .5 minute
intervals and on the low expected equipment failure rates. Cuslibration
frequency of once per operating cycle is based on the drift
characteristics of the limited number of analog components, recognizing

that most of the processing is performed digitally without drift of
setpoint values.

3.2/4,2-73a
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If Specifications 3,3.8.3.b.1

——SURVELLLANCE REQUIREMENTS

4,3.B. Control Rods
3.b.3 VWhen the RWM is not

through 3.3.8.3.b.3 cannot
be met the reactor shall
not be started, or if the
reactor is in the run or
startup modes at less than
10X rated power, control rod
movement may be only by
ectuating the manual scram
or placing the reactor mode
avitch in the shutdown
position.

Control rods shall not be
withdrawn for startup or
refueling unless st least
two source range channels
have an observed count rate
equal to or greater than
three counts per second.

(Deleted)

3.3/4.3-8

OPERABLE a second
licensed operater

or other technically
qualified member of

the plant staff shall
verify that the correct
rod program is followed.

4. Prior to control rod

withdrawal for startup
or during refueling,
verify that at least two
source range channels
have an observed count
rate of at least three
counts per second.

5. (Deleted) <|
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3.3/4.3 PBASES (Cont'd) ‘{
C. Scram Insertion Times

The control rod system is designated to bring the reactor subcritical at
the rate fast enough to prevent fuel damage; i.e., to prevent the MCPR
from becoming less than 1.07. The limiting power transient is given in
Reference 1. Analysis of this transient shows that the negative
reactivity rates resulting from the scram with the average response of
all the drives as given in the above specification provide the required
protection, and MCPR remains greater than 1.07.

On an early BWR, some degradation of control rod scram performance
occurred during plant STARTUP and war determined to be caused by
particulate material (probably construction debris) plugging an internal
control rod drive filter. The design of the present control rod drive
(Model 7RDB144B) is grossly improved by the relocation of the filter to a
location out of the scram drive path; i.e., it can no longer interfere
with scram performance, even if completely blocked.

The degraded performance of the original drive (CRD7RDB144A) under dirty
operating conditions and the insensitivity of the redesigned drive
(CRD7RDB144B) has been demonstrated by a series of engineering tests
under simulated reactor operating conditions. The successful performance
of the new drive under actual operating conditions has also been
demonstrated oy consistently good in-service test results for plants
using the new drive and may be inferred from plants using the older model

BFN 3.3/4,3-17
Unit 2
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SURVEILLANCE REQUIREMENTS

During steady-stace power
operation, the Average Planar
Linear Heat Generation Rate
(APLHGR) of any fuel assembly
at any axial location shall not
exceed the appropriate rated,
fiow-dependent or power-
dependent APLHGR limit provided
in the CORE OPERATING LIMITS
REPORT. 1If at any time during
operation it is determined by
normal surveillance that the
limiting value for APLHGR is
being exceeded, action shall be
initiated within 15 minutes to
restore operation to within the
prescribed limits. If the
APLHGR is not returned to within
the prescribed limits within two
(2) hours, the reactor shall be
brought to the COLD SHUTDOWN
CONDITION within 36 hours.
Surveillance and corresponding
action shall continue until
reactor operation is within the
prescribed limits.

Linear Heat Generation Rate (LHGR)

During steady-state power operation,
the linear heat generation rate
(LHGR) of any rod in any fuel
assembly at any axial location shall
not exceed the appropriate LHGR
1imit provided in the CORE
OPERATING L1AITS REPORT. If at any
time during operation it is
determined by normal surveillance
that the limiting value for LHGR is
being exceeded, action shall be
initiated within 15 minutes to
restore operation to withiu the
prescribed limits. If the LHGR is
not returned to within the
prescribed limits within two (2)

houra, the reactor shall be brought

3.5/4.5-18

4.5.1 Average Planar Linear Heat
Generation Rate (APLHCR)

The APLHGR shall be checked
daily during reactor
cperation at ) 25X rated
thermal power.

J. Linear Heat Ceneration Rate
(LHGR)

The LHGE shall be checked
daily during reactor fuel
operation at ) 25% rated
thermal power.



LIMITIRG CONDITIONS FOR OPERATION

J. Linear Heat Ceneration Rate (LHGR)

3.5.J (Cont'd)

3.5.K

BFN
Unit 2

to the COLD SHUTDOWN CONDITION
within 36 hours.
corresponding action shall

continue until reactor operation
is within the prescribed limits.

Minimum Critical Power Ratio
(MCPR)

The minimum critical power ratio
(MCPR) shall be equal to or
greater than the appropriate
rated, flow-dependent or
power-dependent operating limit
MCPR (OLMCPR) as provided in the
CORE OPERATING LIMITS REPORT.

If at any time during
steady-state operation it is
determined by normal
surveillance that the limiting
value for MCPR is being
exceeded, action shall be
initiated within 15 minutes to
restore operation to within the
prescribed limits. If the
steady-state MCPR is not
returned to within the
prescribed limits within two (2)
hours, the reactor shall be
brought to the COLD SHUTDOWN
CONDITION within 36 hours,
surveillance and corresponding
action shall continue until
reactor operetion is within the
prescribed limits.

3.5/4,5-19

Survelillance and

SURVEILLANCE REQUIREMENTS
J. Linear Heat Ceneration Rate
{LHCGR)

4.5.K Minimum Critical Power
Ratio (MCPR)

1.

MCPR shall be checked daily
during reactor power operation
at ) 25X rated thermal power
and following any change in
power level or distribution
that would cause operation
with a LIMITING CONTROL ROD
PATTERN.

The operating limit MCPR shall |
be determined as provided in
the CORE OPERATING LIMITS
REPORT using:

n.’lj as defined in the CORE
OPERATING LIMITS REPORT
prior to initial scram
time measurements for the
cycle, performed in
accordance with
Specification 4.3.C.1,

b. /Z: a8 defined in the CORE
OPERATING LIMITS REPORT
following the conclusion
of each scram-time
surveillance test required
by Specifications 4.3.C.1
and 4.3.C.2.

The determination of the
limit must be completed
within 72 hours of each
scram-time surveillance
required by Specification
4.3.C.



2.2/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITIRG CONDITIONS FOR OPERATION _  SURVEILLANCE REQUIREMENTS
3.5 Core and Containment Cooling Svstems (4.5 Core and Containment

Cooling Systems
L. APEM Setpoints L. APEM Setpoints
b (Deleted) (Deleted) -I

M. Core Thermal-Hydraulic Stability M. Core Thermal-Hyvdraulic Stability

1. The reactor shall not be 1. Verify that the reactor is
operated at a thermal powver outside of Region I and 1I
and core flow inside of of Figure 3.5.M-1:

Regions I and II of
Figure 3.5.M-1. a. Following any increase
of more than 5% rated

2. 1If Region I of Figure 3.5.M-1 thermal power while
is entered, immediately initial core flow is less
initiate a manual scram. than 45% of rated, and

3. If Region II of Figure 3.5.M-1 b. Following any decrease
ies entered: of more than 10% rated

core flow while initial
thermal power is greater
than 40X of rated.

BFN 3.5/4.5-20
Unit 2
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BASES (Cont'd)

Average Planar Linear Heat Generation Rate (APLHGR)

This specification assures that the peak cladding temperature
following the postulated design basis loss-of-coolant accident will
not exceed the limit specified in the 10 CFR 50, Appendix K.

The peak cladding temperature following a postulated loss-of-coolant
accident is primarily a function of the average heat generation rate
of all the rods of a fuel assembly at any axial location and is only
dependent secondarily on the rod-to-rod power distribution within an
assembly. Since expected local variations in power distribution
within a fuel assembly affect the calculated peak clad temperature by
less than t 20°F relative to the peak temperature for a typical fuel
design, the limit on the average linear heat generation rate is
sufficient to assure that calculated temperatures are within the

10 CFR 50 Appendix K limit.

At lese than rated power conditions, the rated APLHGR limit is
adjusted by a power dependent correction factor, MAPFAC(P). At less
than rated flow conditions, the rated APLHGR limit is adjusted by a
flow dependent correction factor, MAPFAC(F). The most limiting

power-adjusted or flow-adjusted value is taken as the APLHGR operating
limit for the off-rated condition.

The flow dependent correction factor, MAPFAC(F), applied to the rated
APLHGR limit assures that (1) the 10 CFR 50.46 limit would not be
exceeded during a LOCA initiated from less than rated core flow
conditions and (2) the fuel thermal mechanical design criteria would
be met during abnormal operating transients initiated from less than

rated core flow conditions. MAPFAC(F) values are provided inm the CORE
OPERATING LIMITS REPORT.

The power dependent correction factor, MAPFAC(P), applied to the rated
APLHGR limit assures that the fuel thermal mechanical design criteria
would be met during abnormal operating transients initiated from less
than rated power conditions. MAPFAC(P) values are provided in the
CORE OPERATING LIMITS REPORT.

Linear Heat Generation Rate (LHGR)

This specification assures that the linear heat generation rate in any
rod is less than the design linear heat genecration if fuel pellet
densification is postulated.

The LHGR shall be checked daily during reactor operation at

2 25 percent power to determine if fuel burnup, or control rod
movement has caused changes in power distribution. For LHGR to be a
limiting value below 25 percent of rated thermal power, the largest
total peaking would have tc be greater than approximately 9.7 which is

precluded by a considerable margin vhen employing any permissible
control rod pattern,.

3.5/4.5-31
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BASES (Cont'd)
Minimum Critical Power Ratio (MCPR)

At core thermal power levels less than or equal to 25 percent, the
reactor will be operating at minimum recirculation pump speed and the
moderator void content will be very small. For all designated control
rod patterns which may be employed at this point, operating plant
experience and thermal hydraulic analysis indicated that the resulting
MCPR value is in excess of requirements by a considerable margin.

With this low void content, any inadvertent core flow increase would
only place operation in a more conservative mode relative to MCPR.

The daily requirement for calculating MCPR above 25 percent rated
thermal power is sufficient since power distribution shifts are very
slow when there have not been significant power or control rod
changes. The requirement for calculating MCPR when a limiting control
rod pattern is approached ensures that MCPR will be known following a
change in power or power shape (regardless of magnitude) that could
place operation at a thermal limit.

At less than rated power conditions, a power dependent MCPR operating
limit, MCPR(P), is applicable. At less than rated flow conditions, a
flow dependent MCPR operating limit, MCPR(F), is applicable. The most
limiting power dependent or flow dependent value is taken as the MCPR
operating limit for the off-rated condition.

The flow dependent limit, MCPR(F), provides the thermal margin
required to protect the fuel from transients resulting from
inadvertent core flow increases. MCPR(F) values are provided in the
CORE OPERATING LIMITS REPORT.

The power dependent limit, MCPR(P), protects the fuel from the other
limiting abnormal operating transients, including localized events
such as a rod withdrawval error. MCPR(P) values are provided in the
CORE OPERATING LIMITS REPORT.

APRM Setpoints
(Deleted)

Core Thermal-Hydraulic Stability

The minimum margin to the onset of thermal-hydraulic instability
occurs in Region I of Figure 3,5.M-1. A manually initiated scram upon
entry into this region is sufficient to preclude core oscillations
which could challenge the MCPR safety limit.

Because the probability of thermal-hydraulic oscillations is lower and
the margin to the MCPR safety limit is greater in Region II than in
Region I of figure 3.5.M-1, an immediate scram upon entry into the
region is not necessary. However, in order to minimize the

3.5/4,5-32




TABLE 3.2.C
INSTRUMENTATION THAT

Minimum Operable
Channel. Per
Irip Function (3)

Func

iogn

INITIATES ROD BLOCKS

Irip Level Setting

APRM Upscale (Flow Bias)

APRM Upscale (Startup Mode) (8)
APRM Downscale (9)
APRM Incperative
REM Upscale (Power Bias)
Low Power Range (13)
Intermediate Power Range (13)
High Power Range (13)
Downscale (9){13)
Inoperative
Upscale (8)
Downscale (3)(8)
Detector not in Startup Position (8)
Inoperative (8)
| Upscale (8)
Downscale (4)(8)
{ Detector not in Startup Position (4)(8)
Inoperative (B)
Rod Block Logic
High Water Level in West
Scram Discharge Tank
(LS-85-451)
High Water Leve! in East

Scram Discharge Tank
(LS-85-45M)

<1087125 of full scale
257125 of full scale
(11)

{10a)

< 1X10° counts/sec

23 counts/sec.
(11)

(10a)

N/A

€25 gai

25 gal.




NOTES FOR TABLE 3.2.C

]

» The minimum number of operable channels for each trip function is

detailed for the startup and run positions of the reactor mode selector
switch., The SRM, IRM, and APRM (startup mode), blocks need not be
operable in "run” mode, and the APRM {(flow biased) rod blocks need not
be operable in "startup" mode.

With the number of OPERABLE channels less than required by the minimum
OPERABLE channels per trip function requirement, place at least one
inoperable channel in the tripped condition within one hour.

» The trip level setting shall be as specified in the CORE OPERATING

LIMITS REPORT.
IRM downscale is bypassed when it is on its lowest range.

SEMs A and C downscale functions are bypassed when IRMs A, C, E, and G
are above range 2. S5RMs B and D downscale function i bypassed when
IRMs B, D, F, and H are above range 2.

SRM detector not in startup position is bypassed when the count rate is
2100 counts per second or the above condition is satisfied.

During repair or calibration of egquipment, not more than one SRM, RBM,
or APRM channel nor more than two IRM channels may be bypassed.
Bypassed channels are not counted as operable channels to meet the
minimum operable channel requirements. Refer to section 3.10.B for SEM
requirements during core alterations.

IRM channels A, E, C, G all in range 8 or above bypasses SEM channels A
and C functions,

IRM channels B, F, D, H all in range 8 or above bypasses SRM channels B
and D functions,

7. The following ovperational restraints apply to the RBM only.

a, Both RBM channels are bypassed when reactor power is (30
percent or when a peripheral control rod {is selected.

The RBM need not be operable in the "startup” position of the
reactor mode selector switch,

The RBM need not be OPERABLE if eiiher of the following two
conditions is met:

(1) Reactor thermal power is 90 percent of rated and MCPEK
is 21.40, or

Reactor thermal power is <90 percent of rated and MCPR
is »1.70.




HOTES FOR TABLE 3.2.C (Cont'd)

11.

d. Two RBM channels are provided and only one of these may be
bypassed from the console. If the incperable channel cannot
be restored within 24 hours, the incperable channel shall be
placed in the tripped condition within one hour.

With both RSM channels inoperable, place at least one

inoperable rod block monitor channel in the tripped condition
within one hour.

. This function is bypassed when the mode switch is placed in RUN.

. This function lg only active when the mode switch is in RUN.

This function is automatically bypassed when the IRM
instrumentation is OPERABLE and not high.

The inoperative trips are produced by the following functions:
a. S5SEM and IRM
(1) Local "operate-calibrate" switch not in operate.
Power supply voltage low,

Circuit boards rot in circuit.

Local "operate-calibrate” switch not in operate.
Less than the required minimum number of LPRM inputs.
APRM module unplugged.

Self-test detected critical fault.

Local "operate-calibrate" switch not in operate.
RBM module unplugged.
RBM fails to null,

Less than required number of LPRM inputs for rod
selected.

(5) Self-test detected critical fault.

Detector traverse is adjusted to 114 4+ 2 inches, placing the
detector lower position 24 inches below the lower core plate.
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12. This function may be bypassed in the SHUTDOWN or REFUEL mode. If

this function i{s inoperable at a time when OPERABILITY is
required the channel shall be tripped or administrative controls
shall be immediately imposed to prevent control rod withdrawal.

13. The RBM rod block trip setpoints and applicable power ranges are

specified in the CORE OPERATING LIMITS REPORT (COLR).

14, Less than or equal to the setpoint allowable value specified in

the COLR.

15. Greater than or equal to the setpoint allowable value specified

BFN
Unit 3

in the COLR.
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TABLE 4.2.C
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE ROD BLOCKS

£ Irug

NAH

A J AR

6%

—_ Function Functional Test ___Calibration (17)  Isstrument Check
APRM Upscale {Flow Bias) i1 (13) once/operating cycle once/day (8)
APRM Upscale (Startup Mode) (1) (13} once/operating cycle once/day (8)
APRM Downscale {1) {(13) once/operating cycle once/day (8)
APRM Inoperative (N {13) N/& once/day (8)
RBM Upscale (Power Bias) (1) (13) once/operating cycle N/A

RBM Downscale (1) {13) once/operating cycle N/R

RBM Inoperative (n {13) N/A N/A

IRM Upscale (1)(2) (13) once/3 months once/day (8)
IRM Downscale (1)(2) (13) once/3 months once/day (8)
IRM Detector Not in Startup Position (2) (once operating cycle) once/operating cycle (12) N/A

IRM Inoperative (M)(2) (13) N/A N/A

SRM Upscale (1)(2) (i5) once/3 months once/day (8)
SRM Downscale (1)(2) (13) once/3 months once/day (8)
SRM Detector Not in Startup Position (2) (once/operating cycle) once/operating cycle (12) N/A

SRM Inoperative {(1(2) 13) N/A N/A

Rod Block Logic (16) N/A N/A

West Scram Discharge once/quarter once/operating cycle N/A

Tank Water Level High
(LS-85-45L)
East Scram Discharge once/quarter once/operating cycle N/A

Tank Water Level High
{LS-85-45M)
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10.

11.

12.

13.
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For IRMs and SEMs functional tests shall be performed once per month.
For APRMs and RBMs functional tests shall be performed once per 6 months.

Functional tests shall be performed before each startup with a required
frequency not to exceed once per veek.

This instrumentation is excepted from the functional test definition.
The functional test will consist of injecting a simulated electrical
signal into the measurement channel.

Tested during logic system functional tests.

Refer to Table 4.1.B.

The logic system functional tests shall include a calibration once per
operating cycle of time delay relays and timers necessary for proper
functioning of the trip systems.

The functional test will consist of verifying continuity across the
inhibit with a volt-ohmmeter.

Instrument checks shall be performed in accordance with the definition of
instrument check (see Section 1.0, Definitions). An instrument check is
not applicable to a particular setpoint, such as Upscale, but is a
qualitative check that the instrument is behaving and/or in“i{cating in an
acceptable manner for the particular plant condition. Ins_..ument check
is included in this table for convenience and to indicate that an
instrument check will be performed on the instrument. Instrument checks
are not required when these instruments are not required to be operable
or are tripped.

Calibration frequency shall be once/year.
(DELETED)
Portion of the logic is functionally tested during outage only.

The detector will be inserted during each operating cycle and the proper
amount of travel into the core verified.

Functional test will consist of applying simulated inputs (see note 3).
Local alarm lights representing upscale and downscale trips will be
verified, but no rod block will be produced at this time. The
inoperative trip will be initiated to produce a rod block {SRM and IRM
inoperative also bypassed with the mode switch in RUN). The functions
that cannot be verified to produce a rod block directly will be verified
during the operating cycle.
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NOTES FOR TABLES 4.2.A THROUGCH 4.2.L except 4.2.D AND 4.2.K (Cont'd)
14, (Deleted)

15. (Deleted) 4

16. Performed during operating cycle. Portions of the logic is checked more

frequently during functional tests of the functions that produce a rod
block.

17. This calibration consists of removing the function from service and
performing an electronic calibration of the channel.

18. Functional test is limited to the condition where secondary containment
integrity is not required as specified in Sections 3.7.C.2 and 3.7.C.3.

19. Functional test is limited to the time where the SGTS is required to meet
the requirements of Section 4.7.C.l.a.

20. (Deleted) R

21l. Logic test is limited to the time where actual operation of the equipment
is permissible.

22. (Deleted)

23. (Deleted)

24. This instrument check consists of comparing the thermocouple readinga for
all valves for consistence and for nominal expected values (mot required
during refueling outages).

25, During each refueling outage, all acoustic monitoring channels shall be
calibrated. This calibration includes verification of accelerometer
response due to mechanical excitation in the vicinity of the sensor.

BFN 3.2/4.2-5%9




3.2 BASES (Cont'd)

The instrumentation which initiates CSCS action is arranged in a dual bus
system. As for other vital instrumentation arranged in this fashion, the
specification preserves the effectiveness of the system even during
periods when maintenance or testing is being performed. An exception to
this 1s when logic functional testing is being performed.

The control rod block functions are provided to generate a trip signsal to
block rod withdrawal if the monitored power level exceeds a preset

value. The trip logic for this function is l-out-of-n: €.§., any trip
on one of four APRMs, eight IRMs, or four SEMs will result in a rod block.

The minimum instrument channel requirements assure sufficient
instrumentation to assure the single failure criteria is met. The
minimum instrument channel requirements for the RBM may be reduced by one
for maintenance, testing, cr calibration. This does not significantly
increase the risk of an inadvertent control rod withdrawal, as the other
chinnel is available, and the RBM is a backup system to the written
sequence for withdrawal of control rods.

The APRM rod block function is flow biased and provides a trip signal for
blocking rod withdrawal when average reactor thermal power exceeds
pre-established limits set to prevent scram actuation.

The RBM rod block function provides local protection of the core; i.e.,
the prevention of critical power in a local region of the core, for a
single rod withdrawal error from a limiting control rod pattern.

If the IRM channels are in the worst condition of allowed bypass, the
sealing arrangement is such that for unbypassed IRM channels, a rod block
signal is generated before the detected neutrons flux has increased by
more than a factor of 10.

A downscale indication is an indication the instrument has failed or the
instrument is not sensitive enough. In either case the instrument will

not respond to changes in control rod motion and thus, control rod motion
is prevented.

The refueling interlocks also operate one logic channel, and are required
for safety only when the mode switch is in the refueling position.

For effective emergency core cooling for small pipe breaks, the HPCI
syerem must function since reactor pressure does not decrease rapid
enough to allow vither core spray or LPCI to operate in time. The
automatic pressur: relief function is provided as a backup to the HPCI in
the event the HPC{ does not operate. The arrangement of the tripping
contacts is such as to provide this function when necessary and minimize
spurious operation. The trip settings given in the specification are
adequate to assure the above criteria are met. The specification
preserves the effectiveness of the system during periods of maintenance,
testing, or calibration, and also minimizes the risk of inadvertent
operation; i.e., only one instrument channel out of service.

BFN 3.2/4.2-67
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The conclusions to be drawn are these:

1. A l-out-of-n system may be treated the same as a single channel in
terms of choosing a test interval; and

2. more than one channel should not be bypassed for testing at any one
time.

The radiation monitors in the reactor and refueling zones which initiate
building isclation and standby gas treatment operation are arranged such
that two sensors high (above the high level setpoint) in a eingle channel
or one sensor downscale (below low level setpoint) or inoperable in two
channels in the same zone will initiate a trip function. The functional
testing frequencies for both the channel functional test and the high
voltage power supply functional test are based on a Probabilistic Risk
Assessment and system drift characteristics of the Reactor Building
Ventilation Radiation Monitors. The calibration frequency is based upon
the drift characteristics of the radiation monitors.

The automatic pressure relief instrumentation can be considered to be a
l-out-of-2 logic system and the discussion above applies also.

The RCIC and HPCI system logic tests required by Table 4.2.B contain
provisions to demonstrate that these systems will automatically restart

on a RPV low water level signal received subsequent to a RPV high water
level trip.

The electronic instrumentation comprising the APRM rod block and Rod
Block Monitor functions together with the recirculation flow
instrumentation for flow bias purposes is monitored by the same self-test
functions as applied to the APRM function for the RPS. The functional
test frequency of every six months is based on this automatic self-test
monitoring at 15 minute intervals and on the low expected equipment
failure rates. Calibration frequency of once per operating cycle is
based on the drift characteristics of the limited number of analog
components, recognizing that most of the processing is performed
digitally without drift of setpoint values.
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4,

I1f Specifications 3.3.B.3.b.1
through 3.3.B.3.b.3 cannot
be met the reactor shall

not be started, or if the
reactor is in the RUN or
startup modes at less than
10% rated power, control rod
movement may be only by
actuating the manual scram
or placing the reactor mode
switch in the shutdown
position,

Control rods shall not be
withdrawn for startup or
refueling unless at least
two source range channels
have an observed count rate
equal to or greater than

three counts per second.

(Deleted)

3,3/4,3-8

SURVEILLANCE REQUIREMENTS

4.3.B. Control Rods

3.b.3 When the EWM i{s not
OPERABLE a second
licensed operator
or other technically
qualified member of
the plant staff shall
verify that the correct
rod program is followed.

4, Prior to control rod
withdrawal for startup
or during refueling,
verify that at least two
source range channels
have an observed count
rate of at least three
counts per second.

5. (Deleted) 4
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C. Scram Insertion Times

The control rod system is designed to bring the reactor subcritical at a
rate fast enough to prevent fuel damage; 1.e., to prevent the MCPR fron
becoming less than 1.07. Analysis of this transient shows that the
negative reactivity rates resulting from the scram (FSAR Figure N3,6-9)
with the average response of all the drives as given in the abcve

specification, provide the required protection, and MCPR remains greater
than 1.07.

On an early BWR, some degradation of control rod scram performance
occurred during plant startup and vas determined to be caused by
particulate material (probably construction debris) plugging an internal
control rod drive filter. The design of the present control rod drive
(Model 7RDB144B) is grossly improved by the relocation of the filter to a
location out of the scram drive path; i.e., it can no longer interfere
with scram performance, even {f completely blocked.

The degraded performance of the original drive (CRD7RDB144A) under dirty
operating conditions and the insensitivity of the redesigned drive
(CRD7RDB144B) has been demonstrated by a series of engineering tests under
simulated reactor operating conditions. The successful performance of the
new drive under actual operating conditions has also been demonstrated by
consistently good in-service test results for plants using the new drive
and may be inferred from plants using the older model

BFN 3.3/4.3-17




d.9/4,5 CORE AND CONTAINMENT COOLING

LIMITING CONDITIONS FOR OPERATION

» SYSTEMS

SURVEILLANCE REQUIREMENTS

5.1 Average Planar Linear Heat

Generation Rate

During steady-state powver
operation, the Average Planar
Linear Heat Generation Rate
(APLHGR) of any fuel assembly at
any axial location shall not exceed
the appropriste rated,
flow-dependent or power-dependent
APLHGR limit provided in the CORE
OPERATINC LIMITS REPORT. If at any
time during operation it i@
determined by normal surveillance
that the :imiting value for APLHGR
is being exceeded, action shall be
initiated within 15 minutes to
restore operation te within the
prescribed limits. If the APLHGR is
not returned to within the
prescribed limits within two (2)
hours, the reactor shall be brought
to the COLD SHUTDOWN CONDITION
within 36 hours. Surveillance and
corresponding action shall continue
until reactor operstion is within
the prescribed limits.

Linear Heat Generation
Rate (LHCR)

During steady-state power operation,
the linear heat generation rate (LHGR)
of any rod in any fuel assembly at any
axial location shall not exceed the
appropriate LHGR limit provided in

the CORE OPERATING LIMITS REPORT.

If at any time during operation it is
determined by normal surveillance
that the limiting value for LHCR is
being exceeded, action shall be
initiated within 15 minutes to
restore operation to within the
prescribted limits. If the LHGR is
not returned to within the prescribed
iimits within two hours, the

4.

.

I

Average Plansr Linear Heat
Generation Rate (APLHGR)

The APLHGR shall be checked
daily during reactor
operation at ; 25X rated
thermal power.

Linear Heat Ceneration
Rate (LHCR)

The LHGR shall be checked
daily during resactor
operation at ) 25% rated
thermal power,




3.5.J (Cont'd)

reactor shall be brought to the
COLD SHUTDOWN CONDITION within 36
heurs. Surveillance and
corresponding action shall continue
until reactor operation is within

the prescribed licits,

3.5.K Minimum Critical Power Ratic
(MCPR)

The minimum critical power ratio
(MCPR) shall be equal to or greater
than the appropriate rated,
flow-dependent or power-dependent
operating limit MCPR (OLMCPR) as
provided in the CORE OPERATING
LIMITS REPOPT. if at any time
during steudy-state operation it is
determinea by normal surveillance
that the limiting value for MCPR is
being excecded, action shall be
initiated within 15 minutes to
restore operation to within the
prescribed limits. If the
steady-state MCPR is not returned
to within the prescribed limits
within two (2) hours, the reactor
shall be brought to the COLD
SHUTDOWN CONDITION within 36 hours,
surveillance and corresponding
action shall continue until reactor
operation is within the prescribed
1imits.

3.5/4.5-19
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4.5.K

1‘

Ratio (MCPR)

MCPR shall be checked daily
during reactor power operation
at ) 25% rated thermal power
and following any change in
power level or distribution
that would cause operation
with a LIMITING CONTROL ROD
PATTERN.

The operating limit MCPR shall |
be determined as provided in
the CORE OPERATING LIMITS
REPORT using:

a. ’1;/11 defined in the CORE
OPERATING LIMITS REPORT
prior to initial scram
time measurements for the
cycle, performed in
accordance with
Specification 4.3.C.1,

b. /t;al defined in the CORE
OPERATING LIMITS REPORT
following the conclusion
of each scram-time
surveillance test required
by Specifications 4.3.C.1
and 4.3.C.2.

The determination of the
limit must be completed
within 72 hours of each
scram-time surveillance
required by Specification
$:.3.C,



LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIRFMENTS

3.5 Core and Containment Cooling Systems 4.5 Core and Containment Cooling

Systems
L. APEM Setpoints L. APRM Setpoints
|» (Deleted) (Deleted) -I
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3.5.1.

3.5.J.
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Average Planar Linesr Heat Ceneration Rate (APLHGR)

This specificetion assures that the peak cladding temperature following
the postulated design basis loss-of-coolant accident will not exceed the
limit specified in the 10 CFR 50, Appendix K.

The peak cladding temperature following a postulated loss-of-coolant
accident is primarily a function of the average heat generation rate of
all the rods of a fuel assembly at any axial location and is only
dependent secondarily on the rod-to-rod power distribution within an
assembly. Since expected local variations in power distribution withiu
a fuel assembly affect the calculated peak clad temperature by less than
4+ 20°F relative to the peak temperature for a typical fuel design, the
limit on the average linear heat generation rate is sufficient to assure
that calculated temperatures are within the 10 CFR 50 Appendix K limit.

At less than rated power conditions, the rated APLHGR limit is adjusted
by a power dependent correction factor, MAPFAC(P). At less than rated

flow conditions, the rated APLHGR limit i{s adjusted by a flow dependent
correction factor, MAPFAC(F). The most limiting power-adjuc.ed or

flow-adjusted value is taken as the APLHGE cperating limit for the
off-rated condition.

The flow dependent correction factor, MAPFAC(F), applied to the rated
APLHGR limit assures that (1) the 10 CFR 50.46 limit would not be
exceeded during a LOCA initiated from less than rated core flow
conditions and (2) the fuel thermal mechsnical <esign criteria would be
met during abnormal operating transients initiated from less th.n rated
core flow conditions. MAPFAC(F) values are provided in the CORE
OPERATING LIMITS REPORT.

The power dependent correction factor, MAPFAC(P), applied to the rated
APLHGR limit assures that the fuel thermal mechanical design criteria
would be met during abnormal operating transients initiated from less
than rated power conditions. MAPFAC(P) values are provided in the CORE
OPERATING LIMITS REPORT.

Linear Heat Ceneration Rate (LHGR)

This specification assures that the linear heat generation rate in any
rod is less than the design linear heat generation if fuel pellet
densification is postulated.

The LHGR shall be checked daily during reactor operation at ) 25 percent
power to determine if fuel burnup, or control rod movement has caused
changes in power distribution. For LHGR to be a limiting value below 25
percent of rated thermal power, the largest total peaking would have to
be greater than approximately 9.7 which is precluded by a considerable
margin when employing any permissible control rod pattern.

3.5/4.5-34
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3.5.‘.

3.9.L,

3.5.M.
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Minimum Critical Power Ratio (MCPR)

At core thermal power levels less than or equal to 25 percent, the
reactor will be operating at minimum recirculation pump speed and the
moderator void content will be very small. For all designated control
rod patterns wvhich may be employed at this point, operating plant
experience and thermal hydraulic analysis indicated that the resulting
MCPR value is in excess of requirements by a considerable margin. With
this low void content, any inadvertent core flow increase would only
place operation in a more conservative mode relative to MCPR. The daily
requirement for calculating MCPR above 25 percent rated thermal power is
sufficient since power distribution shifts are very slow when there have
not been significant power or control rod chaages. The requirement for
calculating MCPR when a limiting control rod pattern is approached
ensures that MCPR will be known following a change in power or power

shape (regardless of magnitude) that could place operation at a thermal
limit,

At less than rated power conditions, a power dependent MCPR operating
limit, MCPR(P), is applicable. At less than rated flow conditions, a
flow dependent MCPR operating limit, MCPR(F), is applicable. The most
limiting power dependent or flow dependent value 1s taken as the MCPR
operating limit for the off-rated condition.

The flow dependent limit, MCPR(F), provides the thermal margin required
to protect the fuel from transients resulting from inadvertent core flow

increases. MCPR(F) values are provided in the CORE OPERATING LIMITS
REPORT.

The power dependent limit, MCPR(P), protects the fuel from the other
limiting abnormal operating transients, including localized events such
as a rod withdrawal error. MCPR(P) values cre provided in the CORE
OPERATING LIMITS REPORT.

APRM Setpoints

(Deleted)
Core Thermal-Hydraulic Stability

The minimum margin to the onset of therual-hydraulic instability occurs
in Region 1 of Figure 3.5.M-1. A manually initiated scram upen entry
into this region ls sufficient to preclude core oscillations which could
challenge the MCPR safety limit.

Because the probability of thermal-hydraulic oscillations is lower and
the margin to the MCPR safety limit is greater in Region II than in
Region 1 of Figure 3.5.M-1, an immediate scram upon entry into the
region is not necessary. However, in order to minimize the probability
of core instability following entry into Region II, the operator will
take immediate action to exit the region. Although formal surveiilances
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are not performed while exiting Region Il (delaying exit for
surveillances is undesirable), an immediate manual screm will be
initiated if evidence of thermal-hydreaulic instability is observed.

Clear indicetions of thermal-hydraulic instability are APRM
oscillations which exceed 10 percent peak-to-peak or LPRM cscillations
which exceed 30 percent peak-to-peak (approximately equivalent to APRM
oscillations of 10 percent during regional oscillations). Periodic
LPRM upscale or downscale alarms may also be indicators of thermal
hydraulic instability and will be immediately investigated.

Periodic upscale or downscale LPRM alarms will occur before regional
oscillations are large enough to threaten the MCPR safety limit.
Therefore, the criteria for initiating a manual scram described in the
preceding paragraph are sufficient to ensure that the MCPR safety
limit will not be violated in the event that core oscillations
initiate while exiting Region II.

Normal operation of i‘he reactor is restricted to thermal power and
core flow condirions (i.e., outside Regions I and II) where
thermal-hydraulic instabilities are very unlikely to occur.

References

1. Loss-of-Coolant Accident Analysis for Browns Ferry Nuclear Plant
Unit 3, NEDO-24194A and Addenda.

2, "BWR Transient Analysis Model Utilizing the RETRAN Program,"
TVA-TR81-01-A.

3. Generic Reload Fuel Application, Licensing Topical Report,
WEDE-24011-P-A and Addenda.

Core and Containment Cooling Systems Surveillance Freguencies

The testing interval for the core and containment cooling systems is
based on indvstry practice, quantitative reliability analysis,
Judgment and practicality. The core cooling systems have not been
designed to be fully testable during operatiun. For example, in the
case of the HPCI, automatic initiation during power operation would
result in pumping cold water into the reactor vessel which ie not
desirable. Complete ADS testing during power operation causes an
undesirable loss-of-coolant inventory. To increare the availability
of the core and containment coovling system, the compoaents which make
up the system, {.e., instrumentation, pumps, valves, etc., are tested
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frequently. The pumps and motor operated injection valves are also tested
in accordance with Specification 1.0.MM to assure their OPERABILITY. A
simulated automatic actuation test once each cycle combined with testing of
the pumps and injection vslves in accordance with Specification 1.0.MM is
deemed to be adequate t .cing of these syetems. Monthly alignment checks
of valves that are not locked or sealed in position which affect the
ability of the systems to perform their intended safety function are also
verified to be in the proper position, Valves which automatically
reposition themselves on an initiation signal are permitted to be in a

position other than normal to facilitate other operational modes of the
system.

When components and subsystems are .ut-of-service, overall core and
containment cooling reliability is maintained by OPERABILITY of the
remaining redundant equipment,

Whenever a CSCS syst:m or loop is made inoperable, the other CSCS systens
or loops that are rej;uired to be OPERABLE shall be considered OPERABLE if
they are within the yequired surveillance testing frequency and there is no
reason to suspect thyy are inoperable. If the function, system, or loop
under test or calibrution is found inoperable or exceeds the trip level

setting, the LCO and the required surveillance testing for the system or
loop shall apply.

Average Planar LHGR, LHCR, and MCPR

The APLHGR, LHGR, and MCPR shall be checked daily to determine if fuel
burnup, or control rod movement has caused changes in power distribution.
Since changes due to burnup are slow, and only a few control rvds are moved
daily, a daily check of power distribution is adequate.

3.5/4,5-37

Unit 3



THIS PAGE INTENTIONALLY LEFT BLANK

3.5/‘.5-3‘



BFN
Unit

3

of the results of the Radiological Environmental Monitoring
Program for the reporting period. The material provided shall
be consistent with the objectives outlines in (1) t! DCM and
(2) Sections IV.B.2, IV.B.3, and IV.C of Appendix I .. 10 CFR
Part 50,

SOURCE TESTS

Results of required leak tests performed on scurces if the tests

revesl the presence of 0.005 microcurie or more of removable

contamination.

CORE OPERATING LIMITS REPORT

Core operating limits shall be established and shall be
documented in the CURE OPERATING LIMITS REPORT prior to each

operating cycle, or prior to any remaining portion of an

operating cycle, fo: the following:

(1) The rated APLHGR limit; the Flow Dependent APLHCR
Factor, MAPFAC(F); and the Power Dependent APLHGR
Factor, MAPFAC(P) for Specification 3.5.1.

The LHGR limit for Specificatiom 3.5.J

The rated MCPR Operating Limit; the Flow Dependent MCPR
Operating Limit, MCPR(F); and the Power Dependent MCPR
Operating Limit, MCPR(P) for Specification 3.5.K/4.5.K.

The APRM fl:w biased rod block trip setting for

Specification 2.1.A.1.c and Table 3.2.C.

) The RBM downscale trip setpoint, high power trip
setpoint, intermediate power trip setpoint, low powver
trip setpoint, and applicable reactor thermal power

ranges for each of the setpoints for Table 3.2.C,




CORE OPERATING LIMITS REPORT (Cont'd)

b. The analytizal metihods used to determine the core operating
limits shall be those previously reviewed and approved Ly
the NRRC, specificslly those described in General Electric
Licensiag Topica’® Fenort NEDE-24011-P-A, "General Electric
Standeard Application for Reactor Fuel" (latest approved

version).

e The coie operative limits shall be determined such that a'l
applicable l1imits (e.g., fuel thermal-mechanical limits,
core thermul-aydraulic limits, ECCS limits, nuclear limits
such as shutdowr marpin limits, transient analysis limits,

and accident analysis limita) of the safety analysis are met.

d. The CORF OPERATING LIMITS REPORT, including any midcycle
revisions or supplements, shall be provided upon issuance

for each reload cycle to the NRC.
TH" ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

The Annual Radioactive Effluent Relea..: Report covering the
operation of the 'mit duriug the previov. calendar year o°
operation shall be submitted by April 1, ¢f each year. 7The
t2port shal’ include summ-.cies of the quantities of radiocactive
liquid and gaseons effluents and solid waste released from the
unit. A single submittal may be made for a m.lti-unit station.
The submittal saould comoi.ne those sections thet are commor to
all units a2t the stavion; however, for units witi sepazrte
radva. te systems, the submittal shall specify the relesses oi
radioac” ive wmaterial froa each unit, The mo:ierial provided
shall be (1) consistent with the objectives outlined in the ODCM
and PCP and (2) in conformance with 10 CFR 50.36a and Section

IV.B.1 of Appendix I to 10 CFR Part 50.
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Enclosure 1

ATTACHMENT 1

Maximum Extended Load Line Limit and ARTS liaprovement Program
Analyses for Browns Ferry Nuclear Plant Unit 1, 2 and 3, NEDC-32433P



