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1.0 DEFIRITIONS (Comt'd) mZom

Q.

0¥/ v

- CORE
MAXIMUM FRACTION
OF CRITICAL POWER
is the maximum
value of the ratio
of the flow-
corrected CPR
operating limit

found in the CORE
OPERATING LIMITS
REPORT divided by
the actual CPR for
all fuel
asgectblies in the
core.

J

BFN
Unit 1

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 unit,

- Refueling outage 18 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 & regularly
scheduled outage; however, where such outages occur within 8 months of
the completion of the previous refueling cutage, the required
surveillance testing need not be performed until the next regularly

scheduled cutage.

-~ 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, intermediat-
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 movement of a component to a safe location.

- Unless otherwise indicated, reactor vessel

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

.

Thermal Parameters

10

- 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, vwhich
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.

- The
highest ratio, for all fuel assemblies and all axial locations in |
the core, of the maximum fuel rod power density (kW/ft) for a
given fuel assembly and axial location to the limiting fuel rod
power density (kW/ft) at that location.

Average Planar Linear Heat Ceperation Rate (APLHCR) - The Average
Planar Heat Generation Eate 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 AMENDMENT RO. 1 97



1.0 DEFINITIONS (Cont'd)
V. Instrumentation

1. Instrument Calibration - An.instrument calibration means the
adjustment of an instrument signal output sco that it
corresponds, within acceptable range, and accuracy, to & known
value(s) of the parameter which the instrument monitors.

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 - A. instrument functional test means
the injection of s simulated signal into the instrument primary
gensor to verify the proper instrument channel response, alarm
and/or initiating action. Chanse from lower case 7o

q[/ u/!or
4. Ipstrument Check - An instrument check is qualitative ase
determination of acceptable by observation of
{ustrument behavior during operation. This determination shall
{nclude, where possible, comparison of the instrument with other
independent instruments measuring the same variable.

~[A logic system functional test
means & test of all relays and \contacts of a logic circuit to

insure all components are @perable)per design intent. Where
practicable, action will go to completion; i.e., pumps will be
started and valves operated.

6. Irip Svstem ~ A trip system means an arrangement of instrument
channel trip signals and suxiliary equipment required to
initiate action to accomplish a protective trip function. A
trip system may require ome 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.

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

8. Protective Function - A system protective action which results
from the protective action of the channels monitoring a

particular plant condition.

9. Simulated Automatic Actuation - Simulated automatic actuation
means applying a simulated signal to the sensor to actuate the
circuit in question.

BFN 1.0-8
Unit 1



1.0 DEFIRITIONS (Cont'd) mzom

RN. Core Operating Limits Report (COLR) ~ The COLR is the unit-specific
document that provides the core operating limits for the current
operating cycle. These cycle-specific core operating limits shall be
determined for each operating cycle in accordance with Specification
$.9.1.7. Plant operation within these limits is addressed in
individual specifications.

NEW DEFINITION /. ocC

e a——————

00. LIMITING CONTROL ROD PATTERN - A LIMITING CONTROL ROD PATTERN shall be a
pattern which results in the core being on a thermal limit, i.e.
operating on a limiting value for APLHGR, LHGR, or MCPR.

BFN 1.0-12a AMENDMENT RO. 1 07
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1.1/2.1 FUBL CLADDING INTEGRITY

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

2.1.A Neutron Flux Trip Settings

2 0.a1a (cont'a) - OASEWHE2L %

S ( Bl )

where:

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

W = Loop
recirculation
flow rate in
percent of
rated shootad

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 .

BFN 1.1/2.1-2
Unit 1



1.1/2.1 FUEL CLADDING INTEGRITY MAY 2 0 1993
SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

2.1.A HNeutron Flux Trip Settings
2.1.4.1.b (Cont'd)

BOTE: These settings assume
operation within the basic
thermal hydraulic design
criteria. These criteria are
LAGR within the limits of l
Specification 3.5.J and MCPR
within the limits of
Specification 3.5.K. 1If 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.
Surveillance requirements for
APRM scram setpoint are given in
Specification 4.5.L.

38 The APRM Rod Block trip
| setting shall beX

1

Sgps (0.66W + 42%)

recirculatio
flow rate equ
34,2 x 10% 1b/R

| less than or equal to the limit
specified in the CORE OPERATING
. LIMITS REPORT.

AMENDMENT RO. 1977
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2.1 BASES (Cont'd) MAY 20 1993 _.t

The bases for individual setpoints are discussed below: M“’ ﬁ“
RIS T N UPR CASE

1.mumnuuummmmmm@nmﬂ

The average power range monitoring (APRM) system, which is
calibrated using heat balance data taken during steady-state
conditions, reads in percent of rated power (3,293 MWt).
Because fission chambers provide the basic input signals,
the APRM system responds directly to core average neutron

flux.
mrmimts, the instantaneous fuel surface heat flux
”Of ig less than the instantaneous neutron flux by an amount
’ s¢ depending upon the duration of the transient and the fuel
;‘Gle‘ time constant. For this reason, the flow-biased scram APRM

flux signal is passed through a filtering network with a
time constant which is representative of the fuel time
constant. As a result of this filtering, APRM flow-biased
scram will occur only if the neutron flux signal is in
excess of the setpoint and of sufficient time duration to
overcome the fuel time constant and result in an average
fuel surface heat flux which is equivalent to the neutron
flux trip setpoint. This setpoint is variable up to 120
percent of rated power based on recirculation drive flow
according to the equations given in Section 2.1.A.1 and the
graph in Figure 2.1-2. For the purpose of licensing
transient analysis, neutron flux scram is assumed to occur
at 120 percent of rated power. Therefore, the flow biased
provides additional margin to the thermal limits for slow ‘z
transiente such as loss of feedwater heating. No safety
credit is taken for flow-biased scrams. Scram

BFN 1.1/2.1-12 AMENDMENT RO. 1 97
Unit 1



BASES (Cont'd)
IRM Flux Scram Irip Setting (Continued)

Thus, as the IRM ias ranged up to accommodate the increase in
povwer level, the scram setting is also ranged up. A scram at
120 divisions on the IBM instruments remains in effect as long
as the resctor is in the startup mode. In addition, the APRM
15 percent scram prevents higher power operation without being
in the RUN mode. The IRM scram provides protection -for changes
vhich occur both locally and over the entire core. The most
significant sources of reactivity change during the power
increase are due to control rod withdrawal. For insequence
control rod withdrawal, the rate of change of power is glovw
enough due to the physical limitation of withdrawing control
rods that hest flux is in equilibrium with the neutron f1

ﬂn‘r IRM scram would result in a reactor shutdown well before any

is exceeded. For the case of a single control rod

'] raws ' ervoyr, a range of rod withdrawal accidents was
snalyzed. ‘s analysis included starting the accident at
various power levels., The most severe case involves an initial
condition in which the reactor is just suberitical and the IEM
system 1s not yet on scale. This condition exists at quarter
rod density. Quarter rod density is illuatrated in

MﬂK[ AL paragraph 7.5.5 of the FSAR. Additional conservatism was taken
U”fﬂ CASF in this analysis by assuming that the IRM channel closest to the

|

, Tenges Tae margin to the

Unic 1

withdrawn rod is bypassed. The results of this analysis show
that the reactor is scrammed and peak power limited to one
percent of rated power, thus maintaining MCFR above 1.07. Based
on the above analysis, the IRM provides protection against local
control rod withdrawal errors and continuous withdrawal of
control rods in sequence. f

4. Fixed High Neutrom Flux Scram Irip

The average pover range monitoring (APRM) system, which is
calibrated using heat balance data taken during steady-state
conditions, reads in percent of rated power (3,293 MWt). The
APEM system responds directly to neutren flux. Licensing
analyses have demonstrated that with a neutron flux scram of 120
percent of rated power, none of the abno Sperational
transients analyzed violate the fuel Bafety limit)and there is a
substantial margin from fuel damage.

APRM Control Red Block

Reactor power level may be varied by moving control rods or by
varying the recirculation flow rate. The APEM system provides a
control rod block to prevent rod withdrawal beyend a given point at
constant recirculation flow rate and thus to protect against the
condition of a MCPR less than 1.07. This rod block trip setting,
which is automatically varied with recirculation loop flow rate,
prevents an Iincrease in the reactor power level to excess values due
to control rod withdrawal. The flow variable trip setting provides
substantial margin from fuel damage, assuming a steady-state
operation »- the trip settin over the entire seebrowieoboncieow

increases as the flow

power/flow domain including
above the rated rod line
(Reference 1).

1.1/2,.1-14
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2.1 BASES (Cont'd)

decreases for the specified trip setting versus flow ralationship;
therefore worst case MCPR which could occur during steady-state

The actual power distribution in the
sore ig established by specified control rod sequences and is
monitored continucusly by the in-core LPRM system.

Gk W v 1

The gsetpoint for the low level scram is above the bottom of the
separator skirt., This level has been used in transient analyses
dealing with coolant inventory decrease, The results reported in
FSAR subsection 14.5 show that scram and isolatiocn of all process
lines (except main steam) at this level adequately protects the fuel
and the pressure barrier, because MCPR is greater than 1.07 in all
cases, and system pressure does not reach the safety valve

settings. The scram setting is sufficiently below normal operating
range to avoid spurious scrams.

D. Turbine Stop Valve Closure Scram

The turbine stop valve closure trip anticipates the pressure,
neutron flux and heat flux increases that would result from closure
of the stop valves., With a trip setting of 10 percent of valve
closure from full open, the resultant increase in heat flux is such
that adequate thermal margins are maintained even during the worst
cagse transient that assumes the turbine bypass valves remain
closed. (Reference 2) ‘

E. Turbine Control Valve Fast Closure or Turbine Irip JcIam

Turbine control valve fast closure or turbine trip scram anticipates
the pregsure, neutron flux, and heat flux increase that could result
from control valve [ast closure due to load rejection or c¢ontrol
valve closure due to turbine trip; each without bypass valve
capability. The reactor protection system initiates a scram in less
than 30 milliseconds after the start of control valve fast closure
due to load rejection or control valve closure due to turbine trip.
This scram is achieved by rapidly reducing hydraulic controi oil
pressure at the main turbine control valve actuator disc dump
valves, This loss of pressure (s sensed by pressure switches whose
contacts form the one-out-of-two-twice logic input to the reactor
protection system, This trip setting, a nominally 50 percent
greater closure time and a different valve characteristic from that
of the turbine stop valve, combine to produce transients very
similar to that for the stop valve. No significant change in MCPR
occurs, Relevant transient analyses are discussed in References 2
and 3 of the Final Safety Analysis Report. This scram is bypassed
when turbine steam flow is below 30 percent of rated, as measured by

turbine first state oressure.
A

the maximum thermal power level permitted by the APRM rod block
trip setting, which is found in the CORE OPERATING LIMITS REPORT.

L ———

BFN 1.172.1~15% A»f[EfiDb]E:'- 'f.’:- 16 O
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2.1 BASES (Cont'd)

MAY 2 0 1993

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

F. (Deleted)

The scram Aj
feature that
occurs when
the main
gteam line
isolation
valves close

shuts down
the reactor ‘

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 veuel R S s o e TR VY

operation at low reactor pressure does not
protection for the fuel cladding integrity
of the reactor at pressures low

APRM high neutron flux scrams. hus, the compination of main steam M‘k[
line low pressure isolation and isolation valve closure scram ﬁu Uﬁfa

assures the availability of neutron flux scram protection over the C‘Sf
entire range of applicability of the fuel cladding integrity@afety’)
imit)

In addition, the isolation valve closure scram anticipates
the pressure and flux transients that occur during normal or
inedvertent 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.

: ¥ References

1. Supplemental Reload Licensing Report of Browns Ferry Nuclear
Plant, Unit 1 (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. "Qualification of the One-~Dimensional Core Transient Model for
Boiling Water Reactor,'" NEDO-24154-P, October 1978.

4, Letter from R. H. Buchholz (GE) to P. S. Check (NRC), "Response
to NRC Recguest For Information On ODYN Computer Model,"
September 5, 1980.
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TABLE 3.2.C
INSTRUMENTATION THAT INITIATES ROD BLOCKS

c
?:' Minimum Operahle
i Channslg Per
Irip Function (3} Function T v n
4(1) \ APRM Upscale (Flow Bias) bt Pl (D)
4(1) APRM Upscale (Startup Moda) (8) 2x
a1 APRM Downscale (9) 3%
4(1) APRM Inoperative {i0b)
2{7) RBM Upscale (Flow Bias) D e B
27 RBM Downscale (9} 33
2{7) RBM Inoperative (10c)
6(1) IRM Unscale (8) <108/125 of full scale
w 6(1) IRM Downscale (3)(8) 357125 of fell scale
= 61) 1RM Detector not in Startup Position (8)  (11)
g 8(1) IRM Inoperative (8) {10a)
o ) (6) saM Upscale (8) ¢ m10% counts/sec.
(1) (6) SRM Downscale (4){8) 23 counts/sec.
3{1) (6} SRM Detactor not in Startup Pesition (4)(8) (11}
(1) (8) SRM Incperative {8) {10a}
v i‘g"' 2{1} Flow Bias Comparator <10% difference in recirculation flows
= 201) Flow Bias Upscale (1152 rectreulation flow
§ 1 Rod Block Legic N/A .1 5
; 112) m;r\:t;:':::::‘ h;.::st 425 gal. :
St
o 112) High Water Level in East €25 gal. a
< ram Discharge Tank

(LS-85-45M)



0 3.2, MAR 03 1988

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

setting shall
be as specified
in the CORE
OPERATING
LIMITS REPORT.

4, SRMs A and C downscale functions are bypassed when IRMs A, C,
E, and G are above range 2. SRMs B and D downscale function
is 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 >100 CPS or the above condition is satisfied.

During repair or calibration of equipment, not more than one
SRM or RBM channel nor more than two APRM or 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.

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

IRM channels B, ¥, 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 ar: bypassed when reactor power is <30
percentqa‘;;t::n a peripheral control rod is selected.

b. The RBM need not be operable in the "startup" position of the
reactor mode selectsr switch.

8. 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.

fo %

With both RBM channels inoperable, place at least c¢cne
inoperable rod block monitor channel in the tripped condition
within one hour.

BEN Vo A i AMENDMENT NO. 14 7%
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NOTES FOR TABLE 3.2.C (Cont'd)

9.

10.

., This function may be bypassed in the SHUTDQW

This function is bypassed when the mode switch is placed in RUN.

This function is only active when the mode switch is in RUN. This

fug on is automatically bypassed when the IRM instrumentation is
and not high.

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 14 LPRM inputs.
(3) Circuit boards not in circuit.
& RBM
(1) Local "operate-calibrate” switch not in operate.
(2) Circuit boards not in circuit.
(3) RBM fails to null.
(4) Less than required number of LPRM inputs for rod selected.

Detector traverse is adjusted to 114 + 2 inches, placing the detector
Lower position 24 inches below the lower core plate.

or'{ REFUEL mode. If this

function is inoperable at a time when(Ooperability)is required the
channel shall be tripped or administrative controls shall be

immediately imposed to prevent controi red withdrawal.

3IFN
Unat

The trip level setting and clipped value for this setting shall be as specified in the CORE OPERATING LIMITS
REPORT.

— gt ,/




2.3/4.3. REACTIVITY CONIROL APR 3 0 1893
LLH1IIlE_QQlDII19I!_l!l_ﬂllllxlﬂl_______.__jHl!I1LLAIEl.llﬂ!lllﬂll!i._________

3.3.B. Contrel Rods 4.3.B. Control Rods
3.¢. 1f Specifications 3.3.B.3.b.1 3.b.3 When the EWM is not
l through 3.3.B.3.b.3 canpot OPERABLE & second
be met the reactor shall licensed operator
not be started, or if the or other technically
133 reactor e or qualified member of
ufffﬂ CA startup modes at less than the plant staff shall
10% rated power, contrel rod verify that the correct
movement may be only by rod program is followed.

sctusting the manual scram
or placing the reactor mode
svitch in the shurdown

position.
4. Control rods sball not be 4, Prior to control rod
wvithdrawn for startup or , vithdrawal 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.

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

£, During operation with

e WA A O S
P i annd ~ewbbhby )an instrument
ESPRPTTEEN S . s g functional test of the

EBM shall be performed
prior to withdrawval of
the designated rod(s)
and at least once per
24 hours thereafter.

Sevecumet, cither:

a. Both RBM channels shall
be OPERABLE:

or

b. Control red withdrawval
shall be blocked.

During operation
with CMFCP or
CMFLPD equal to or
greater than 0.95,

CMFCP or CMFLPD
equal to or
greatecr than 0.95,

. 1.3/4,3-8 AMENDMENT RO. 19 6
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3.3/4.3 BASES (Cont'd) MAY 2 0 1993

BFN

5. The Rod Block Monitor (RBM) is designed to automatically prevent
fuel damage in the event of erroneous rod withdraval from
locations of high power density during high power level
operation. Two RBM channels are provided, and one of these may
be bypassed from the console for maintenance and/or testing.
Automatic rod withdrawval blocks from one of the channels will
block erroneous rod withdrawal soon enough to prevent fuel
damage. The specified restrictions with one channel out of
service conservatively assure that fuel damage will not occur
due to rod withdrawal errors when this condition exists.

The control rod system is designated to bring the reactor subcritical at
the rate fast enough to prevent fuel damsge; 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 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 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
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2.5/4,5 CORE AND CONTAINMENT COOLING SYSTEMS
LIMITIRG CONDITIONS FOR OPERATION

3.5.3

3.5.d

BFN

Unit 1

MAY 2 0 1933
SURVEILLANCE REQUIREMENTS

Linear Heat Ceneration Rate (LHGR)

(Cont'd)

If at any time during steady-state .

operation it is determined by
normal surveillancs 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 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.
Surveillance and 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 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 fcr 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 operation is within the
prescribed limits.

3.5/4,5-19

4.5.J Linear Heat Generationm
Rate (LHGR)

‘IS.K

Minimum Critical Power
Ratio (MCPR)

1. 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

miting contrel rod
DAL L€ ITLf @ttt i

P —

™~

The MCPR limit at rated
flow and rated power shall

be determined as provided
in the CORE OPERATING
IMITS REPORT using:

o~
a. L as defined in the
CORE OPERATING LIMITS
REPORT prior to initial
scram time measurements
for the cycle,
performed in accordance
with Specification
P FUe B

AMENDMENT ND. 1 o 7




3,5/4,5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION _SURVEILLANCE REQUIREMENTS
3.5.K Minimum Critical Pover Ratio 4.5.K Minimum Critical Power
{MCPR) Ratio (MCPR)
A 5. 5.2 (Cont'd)

L. APRM Setpoints

Whenever the core thermal
power is > 25% of rated, the
ratioc of FRP/CMFLPD shall

be » 1.0, or the APRM scram
cilbibbatedibaads setpoint

tionyf listed in Sec:ioa(
.1 A) Sihedeende Shall be
multiplied by FRP/CMFLFD,ee

b
»

When it
. . 55 7 |
6 hours
correct

is determined that
iz not being met,
is allowed to

the condition.

and the APRM rod block

setpoint equation listed in
the CORE OPERATING
LIMITS REPORT

1. 3.5.0:1 ang 3:9+.42
cannct be met, the reactor
power shall be reduced to

¢ 25% of rated thermal power
within 4 hours.

PN 31.5/4.,5

Unit 1

b. L/ as defined in the
CORE OPERATINRG ). IMITS
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.

APRM Setpoints

FRP/CMFLPD shall be
determined daily when
the reactor is ) 25% of
rated thermal power.

AMENDMENT NO. 1 9 7



MAY 2 0 1993

6.9.1.7 CORE OPERATIRG LIMITS REPORT

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

(1) The APLHGR for Specification 3.5.]
(2) The LHGR for Specification 3.5.J
(3) The MCPR Operating Limit for Specification 3.5.K/4.5.K

b. The analytical methods used to determine the core operatiug
1imits shall be those previously reviewed and approved by
the NRC, specifically those described in General Electric
Licensing Topical Report KEDE-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.

4) The APRM Flow Biased Rod Block Trip Setting for Specification 2.1.A.1.¢, Table 3.2.C, and
Specification 3.5.1.

(5) The RBM Upscale (Flow Bias) Trip Setting and clipped value for this setting for Table 3.2.C.

BFN 6.0-268 AMENDMENTNO. 1%
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1.1/2.1 FUEL CLADDING INTEGRITY MAY 2 0 1003
_SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING
2.1.A Neutron Flux Trip Settings

2.1.A.1.b, (Cont'd)

NOTE: . These settings assume
operation within the basic
thermal hydraulic design
criteria. These criteria are
LHCR 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
prescribed limits.
Surveillance requirements for
APRM scram setpoint are given
in Specification 4.5.L.

c. The APRM Rod Block trip
setting shall bcx

Spp< (0.58W + 50%)

recircul
flow rate

less than or equal to the limit
specified in the CORE OPERATING
LIMITS REPORT.

3FN 1ea/2.1-3 AMENDMENT NO. 2 1 4
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2.1 BASES (Cont'd) MAY 20 m

including above the rated rod line (Reference 1). The margin to the |
Safety Limit increases as the flov decreases for the specified trip

setting versus flow relationship; therefore, the worst ¢
which could ocey . during steady-state operation is at

actna]l power distribution in the core is established by specified
control rod sequences and is monitored continuously by the incore

LPEM system.

C. Reactor Water lLow Level Scram and Isclatjon (Except Mainp Steam lines)

The eetpoint for the low level scram is above the bottom of the
separator skirt. This level has been used in transient analyses
decling with coolant inventory decrease. The results reported in
FSAR Subsection 14.5 show that scram and isolation of all process
lines (except main steam) at this level adequately protects the fuel
and the pressure barrier, because MCPR ig greater than 1.07 in all
cases, and system pressure does not reach the safety valve

gettings. The scram setting is sufficiently below normal operating
range to avoid spurious scrams.

D.  Turbine Stop Valve Closure Scram

The turbine stnp valve closure trip anticipates the pressure,
neutron flux and heat flux increases that would result from closure
of the stop valves. With a trip setting of 10 percent of valve
closure from full open, the resultant increase in heat flux is such
that adequate thermal margins are maintained even during the worst
case transient that <=sumes the turbine hypass valves remain
closed., (Reference 2)

E. Turbine Control Valve Fast Closure or Turbine Irip Scram

Turbine control valve fast closure or turbine trip scram anticipates
the pressure, neutron flux, and heat flux increase that could result
from control valve fast closure due to load rejection or control
valve closure due to turbine trip; each without bypass vaive
capability, The reactor protection system initiates & scram in less
than 30 milliseconds after the start of control valve fast closure
due to lcad rejection or control valve closure due to turbine trip.
This scram is achieved by rapidly reducing hydraulic control oil
pressure at the main turbine control valve actuator disc dump
valves., This loss of pressure is sensed by pressure switches vhose
contacts form the one-out-of-two-twice logic input to the reactor
protection system. This trip setting, a nominally 50 percent
greater closure time and a different valve characteristic from that
of the turbine stop valve, combine to produce transients very
similar to that for the stop valve. Ko significant change in MCPR
occurs. Relevant transient analyses are discussed in References 2
and 3 of the Final Safety Analysis Report. This scram is bypassed
when turbine steam flow is below 30 percent of rated, as measured by
turbine first state pressure.

BFN 1.1/2.1-15 AMENDMENT NO. 2 1 4

Uni+s 2 ———

<:::the maximum thermal power level permitted by the APRM rod block

trip setting, which is found in the CORE OPERATING LIMITS REPORT.
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Minimum Operable
Channels Per
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£

4c1)
401)
41)
41)
2(7)
2(7)
2(7)
6(1)
6(1)
6(1)
6(1)
31
3(1)
U
N
2(1)
2(1)
1
1(12)

i(12)

i

{6)
(6)
(6)
(6}

TABLE 3.2.C
INSTRUMENTATION THAY INITIATES ROD BLOCKS

fungtion ri v in
APRM Upscale {Flow Bias) P
APRM Upscale {Startup Mede) (8) <12%
APRM Downscale (9) »3%
APRM Incperative {10b)
RBM Upscale (Flow Bias) e e |
RBM Downscale (9} 33z
REM Inoperative (10c¢)

IRM Upscale (8)

IRM Downscale (5)(8}

IRM Detector not in Startup Position (B)
IRM Inoperative {8)

SRM Upscale (B)

SRM Downscale (4)(8)

SRM Detector not in Startup Position (4)(8)
SRM Inoperative (8)

Flow Bias Comparator

Flow Bias Upscale

Rod 8lock Logic

mg Water lLevel in West

mg Water Level inm East
ram Discharge YTank
{LS-85-45M)

1087125 of full scale

357125 of full scale

(1) '
(10a}

£ 1X10° counts/sec.

33 counts/sec.

(1)

(10a)

<10% difference in recirculation flows

115% lati 1 [ ]
£1¥5X recirculation flow b=
N/A =4

L)
£25 gal. —a

&
€25 gal.



HOTES FOR TABLE 2.2.C JUL 0 2 1992

1. The minimum number of OPERABLE channels for each trip function is

The trip
level

setting
shall be

as
specified
in the
CORE
OPERATING
LIMITS
REPORT.

X

detailed for the STARTUP and RUN positicns of the reactor mode selector
switeh. 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.

wWith 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,

el s bl b ol i A A T S w e A st By

At 4 M A s s 1 A AR s bt Wt
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 shove range 2. SRMs 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
3100 CPS or the above condition is satisfied.

, During repair or calibration of equipment, not more than one SRM or RBM

channel nor more than two APRM or 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 SRM
requirements during core alterations.

. IRM channels A, E, C, C all in range 8 or abuve 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 functions.

The following operational restraints apply to the RBM only.

a. Both RBEM channels are bypassed when reactor power is (30
percent or when a peripheral (edge) control rod is selected.

ba The RBM need not be OPERABLE in the "startup” position of the
reactor mode selector switch.

£, Two RBM channels are provided and only one of these may be

bypassed with the console Selector. chliieirddnimenirme iy
A T A O o N AP R T ey o s S e
wihbbe= [f the inoperable channel cannot be restored within 24
i L e e SRS
inoperable channel shall be placed in the tripped condition
within one hour.

ey o A S

2FN

Unit <
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HOTES FOR TABLE 2.2.C (Cont'd)
7. (Continued)

d. With both EBM channels {noperable, eaeldietomntdedomieodoiigibases
dbfbeprpipoggew, pDlace at least one inoperable rod block monitor
channel in the tripped condition within one hour,.

PO TIPS e SRR
MG R Bl

g N e T A e vy Gt Per g G aiir e
bl bmen e iirwesh oo .

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

JuL 02 1992

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. SRM and IRM
(1) Local "operate-calibrate” switch not in operate.
(2) Power supply voltasge low.
(3) Circuit boards not in circuit.
b. APRM
(1) Local "operate-calibrate” switch not in operate.
(2) Less than 14 LPRM inputs,
(3) Circuit boards not in circuit.
£i RBM
(1) Local "operate-calibrate" gwitch not in operate.
(2) Cireuit boards not in circuit,
(3) RBM fails to null.
(4) Less than required number of LPRM inputs for rod selected.

‘1. Detector traverse i{s adjusted to 114 + 2 inches, placing the detector
lower position 24 inches below the lower core plate.

D et st i Ot Ayt g s e A A bt i bbb
b S s

BEN 3.2/4,2-27
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NOTES FOR TABLE 3.2.C (Cont'd) OCT211993
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.
oy

e ——

The tnp level setting and cli 1 is ing shali : :
AEDORT ipped value for this setting shali be as specified in the CORE OPERATING LIMITS

BFN 3.2/4,2-27a A'h!ENDMENT Ne.237
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BASES (Cont'd) Jan 0219

The instrumentation which initiates CSCS action is arranged in a dual bus
system. As for other vital instrumentation arranged in this fashion, the
gpecification 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 prevent excessive control
rod withdrawal so that MCPR does nut decrease to 1.07. The trip logic
for this function is l-out-of-n: e.g., any trip on one of six APRMs,
eight IRMs, or four SRMs will result in a rod block.

Wequirmmu assure sufficient
instrumentation to asgure e single fallure criteria is met, The

minimum instrument chamnel requirements for the RBM may be reduced by one

m for maintenance, testing, or calibration. This does not significar*ly

increase the risk of an inadvertent control rod withdrawal, sas the other
channel is available, and the RBM is a backup system to the written
s~quence for withdrawal of control rods.

The APEM rod block function is flow biased and prevents a significant
reduction in MCPR, especially during operation at reduced flow. The APRM
provides gross core protection; i.e., limits the gross core power

increase from withdrawal of control rods in the normal withdrawal
sequence. The trips are set so that MCPR is maintained greater than 1.07,

The RBEM rod block function provides local protection of the core; i.e.,
the prevention of critical powver 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 chaunel, and are required
for safety only when the mode switch is in the refueling position.

For effecvive 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 i8 such as to provide this function when necessary and minimize
spurious operation. The trip settings given in the aspecification are

3 3.2/¢4.2-6%
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1.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS
: DEC 18 1990
LIMITINRG CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.5 Core and Contalnment Cooling Systems

L'

and the APRM
rod block
setpoint
equation listed
in the CORE
OPERATING
LIMITS REPORT

APRM Setpoints
1.

Whenever the core thermal
power 18 ) 25% of rated, the
retio of FRP/CMFLPD shall
be > 1.0, or the APRM scram
e padalhaale etpoint

ionkf listed in Section

When it is determined that
3.5.L.1 is not being met,
6 hours is allowed to
correct the condition,

1f 3.5.L.1 and 3,5.L.2 cannot |

be met, the reactor power
shall be reduced to ¢ 25% of
rated thermal power within

4 hours.

Core Thermal-Hydraulic Stability

1.

The reactor shall not be
operated at a thermal power
and core flow inside of
Regions I and II of

Figure 3.5.M-1.

1f Region I of Figure 3.5.M-1
is entered, immediately
initiate a manual scram.

wn

If Region II of Figure 3.5.M-

is entered:

4.5 Core and Containment
Cooling Systems

L. APRM Setpoints

FRP/CMFLPD shall be
determined daily when
the rcactor ia ) 25% of
rated thermal power.

|
| M. Core Thermal-Hydraulic Stability
|
|
l. Verify that the reactor is

: outside of Region I and II
| of Figure 3.5.M-1:

a, Following any increase
. of more than 5% rated
! t? *mal posy while
f iuatial core flow is less
' than 45% of rated, and

1 b, Follouwing any decrease
of more than 10% rated
core flow while initial
thermal power is greater
than 40% of rated.

. 5220 AMENOMENT NO. 18 1



(4)

(5)

6.9.1.6

6.9.1.7

The APRM Flow Biased
Rod Block Trip Setting
for Specification
2.1.A.1.¢c, Table 3.2.C,
and Specification 3.5. 1.

The RBM Upscale (Flow
Bias) Trip Setting and
clipped value for this
setting for Table 3.2.C.

SOURCEZ TESTS SEP 2 2 1993

Results of required leak tests performed on sources if the tests
reveal the presence of 0,007 microcurie or more of removable

contamination.
CORE OPERATING LIMITS REPORT

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

(1) The APLBCR for Specification 3.5.1
{2) The LHCR for Specification 3.5.J
(3) The MCPR Operating Limit for Specification 3.5.K/4.5.K

b. The asalyti{:zal methods used to determine the core operating
limits sball 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 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 upon issuance
for esach reload cycle to the NRC.

6.0-26a M{ENDMENT NO.216
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1.0 DEFINITIONS (Cont'd) mzo

Q. Operating Cvcle - Interval between the end of one refueling outage
for & particular unit and the end of the next subsequent refueling
outage for the same unit,

B. Refceling 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 schedulead outage.

S. 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.

. Reactor Vessel Pressure -
floﬂ T Unless otherwise indicated, reactor vessel

'ﬁgl pressures listed in the Technical Specifications are those measured
ﬂf’ 5 by the reactor vessel steam space detectors.
/. u- U. Thermal Parameters

1. Minimum Critical Power Ratio (MCPR) ~ Minimum Critical Power
Ratio (MCPR) is the value of the critical powver ratio associated
with the most limiting assembly in the reactor core. Critical
Power Ratio (CPR) is the ratic of that pover in a fuel assembly,
which is calculated to cause some point in the assembly to
\ experience boiling transition, to the actual assembly operating

5. power.,

ERACTION OF

{CMFCP) - CORE 2. Transition Beoiling ~ Transition boiling means the boiling regime
MAXIMUM FRACTION between nucleate and film boiling. Transition boiling is the

oF CsITICAt POWER regime in which both nucleate and film boiling occur

i the maximum

S Cine a8 the citis intermittently with neither type being completely stable.

of the flow-

corrected CPR 3. Core Maximum Fraction of Limiting Power Dengity (CMFLPD) - The
operating limit highest ratio, for all fuel assemblies and all axial locations |
found in the CORE in the core, of the maximum fuel rod power density (kW/ft) for a
::ﬁg:;lgfvt;:éT: given fuel assembly and axial location to the limiting fuel rod
g g ol 8 power density (kW/ft) at that location.

all fuel

assemblies in the J4. Average Planar Linear Heat Ceneration Rate (APLHGR) - The

core. Average Planar Heat Ceneration Rate is applicable to a specific

planar height and is equal to the sum of the linear heat

generation rates ‘or 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
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1.0 DEFINITIONS (Cont'd)
V. Inssrumentation

1. Ipnstrument 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 psrameter which the instrument monitors.

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

combined in logic.

-~ An instrument functional test means
the injection of 8 simulated signal into the instrument primary
gensor to verify the proper instrument chanuel respeonse, alarm
and/or initiating action. c/\‘ﬂ)e rom [ower case Yo

all upper
4. Instrument Check - An {instrument/check is qualitative A se

determination of acceptallaGperability)by observation of
{nstrument behavior during operation. This determination shall

{nclude, where possible, comparison of the instrument with cther
independent instruments measuring the same variable.

-[A logic system functional test
means a test of all relays outacts of & logic circuit to

insure all compenents tu per design intent. Where
practicable, action will go to completion; i.e., pumps will be

gtarted and valves operated.

6. Trip 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 {instrume.t channel trip
signale 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.

7. Protective Action - An action {nitisted by the protection system
vhen & limit is reached. A protective action can be at a
channel or system level,

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

9. Simulated Automatic Actuation - Simulated automatic actuation
means applying a simulated signal to the sensor to actuate the
circuit in question.

Unit 3



1.0 DEFINITIONS (Cont'd) MAY 2 0 1993

NN. CORE OPERATING LIMITS REPORT (COLR) - The COLR is the unit-specific
document that provides the core operating limits for the current
operating cycle. These cycle-specific core operacing limits shall
be determined for each operating cycle in accordance with
Specification 6.9.1.7. FPlent operation within these limits is
addressed in individual specifications.

NEW QEFINITION ). 00

T OD _PATTERN - A LIMITING CONTROL ROD PATTERN shall be a
pattern which resulte in the core being on a thermal limit, i.e.
operating on a limiting value for APLHGR, LHGR, or MCPR.

BFN 1.0-124 AMENDMENT RC. 170
Unit 3




MAR 03 1988

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

/2.1 FUEL C NG R

2.1.A Neutron Flux T

Settings

: Y
2.1.4.1.a (cont'd) OSEWPGE2 /‘
g ss<mot-—sﬂ>
where:

* S = Setting in
percent of
rated
thermal
power

| (3293 Mwt)

W = Loop
1 recirculation
| flow rate in
4 percent of
| rated shwwmped

0

1

L. For no {
combination of
loop
recirculation
flow rate and
core thermal
power shall
the APRM flux
scram trip

g setting be

| allowed to

’ exceed 120% of

rated thermal

power.
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SAYETY LIMLT

MAY 2 0 1993
_LIMITING SAFETY SYSTEM SETTING

BFN
Unit 3

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

NOTE: These settings assume
operatirn within the basic
thermal hydraulic design
criteria. These criteria 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,
sction shall be initiated within
15 minutes to restore operation
within the prescribed limits.
Surveillance requirements for
APRM scram setpoint are given in
Specification 4.5.L.

c. The APEM Rod Block trip
setting shall bc,l

Sgp £(0.66W + 42%)

percent rated
(rated lo
recirculati
flow rate equyls
34.2 x 10% 1b

less.tpan or egual to the limit
specified in the CORE OPERATING
LIMITS REPORT.

1.1/2.1-3 AMENOMENT RG. 170
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2.1 BASES (Cont'd) ’ixy 2 0 1993 _{

The bases for individual setpoints are discussed below: M‘.’ RéL

A. Neutron Flux Scras UPPER CASE

) =
The average power range monitoring (APRM). system, which is
calibrated using heat balance data taken during
steady-state conditions, reads in percent of rated power
(3,293 MWt). Because fission chambers provide the basic
input signals, the APRM system responds directly to core
average neutron flux.

w “Q During trmsienu, the instantaneous fuel surface heat flux
" {s less than the instantaneous neutren flux by an amount

depending upon the duration of the transient and the fuel
time constant. For this reason, the flow-blased scram APRM
flux signal is passed through a flltering network with a
time constant which is representative of the fuel time
constant. As a result of this filtering, APRM flow-biased
scram will occur only if the neutron flux signal is in
excess of the setpoint and of sufficient time duration to
overcome the fuel time constant and result in an average
fuel surface heat flux which is equivalent to the neutron
flux trip setpoint. This setpoint is variable up to 120
percent of rated power based on recirculation drive flow
according to the equations given in Section 2.1.A.1 and the
graph in Figure 2.1-2. For the purpose of licensing
trangient analysis, neutron flux scram is assumed to occur
at 120 percent of rated power. Therefore, the flow blased
provides additional margin to the thermal limits for slow q
transients such as loss of feedwater heating. No safety Smm
credit is taken for flow-biased scrams.

i AMENDMENT 0. 170

Unit 2



4RM Flux xUM.L&JLm,JQM.Ql

Thus, as the IRM {s ranged up to accommodate the increase in
power level, the scram setting is also ranged up, A scram at
120 divisions on the IRM instruments remains in effect as long
48 the reactor {s in the Startup mode. The APRM 15 percent
acram will prevent higher power operation without being in the
BUN mode. The IRM Scram provides protection for changes which
occur both locally and over the entire core. The most
significant sources of reactivity change during the power
increase are due to control rod withdrawal. For insequence
control rod vithdrawal, the rate of change of Power is slow
enough, due to the physical limitation of withdrawing control
rods, that heat flux is in equilibrium with the neutron f1
An e IRM scram vould result In a reactor shutdown well before any
safet im is exceeded. For the case of a single control rod
withdrawa, error, a range of rod withdrawal accidents was
analyzed, This analysis included starting the accident at
ALl various power levels. The Moat severe case involves an initial
Mﬂl[ condition in which the reactor is Just subcritical and the IRM
fyqﬁﬁ 6’456' system is not yet on scale. This condition exists at quarter
v rod densicy. Quarter rod density is 1llustrated in
paragraph 7.5.5.4 of the FSAR. Additional conservatism was
taken in this analysis by assuming that the IBRM channel closest
to the withdrawn rod s bypassed. The results of this analysis
Show that the reactor is scrammed and peak power limited to one
percent of rated powver, thus maintaining MCPg above 1.07. Based
| on the above analysis, the IRM provides protection against local
control rod withdrawal eérrors and continuous withdrawval of
control rods in Sequence.

k'ixci,‘,‘i,i.s;:x.ﬁquumﬂux‘j Sram Trip

The average power range monitoring (APRM) system, which is
calibrated using heat balance data taken during Steady-state
conditiens, reads in percent of rated power (3,293 Mwt), The
APRM system respcads disectly to Neutreon flux. Licensing
analyses have demonstrated that with a neutron flux scram of 120
percent of rated power, * of the abnormal o erational

analyzed late th i gafety lim{tdand there is a
. A4 v z

APRM Contro
Reactor power level may be varied by moving control rods or by
varying the recirculation flow rate. The APRM System provides a
control rod block to prevent rod withdrawal beyond a given point at
constant recirculation flow rate, and thus to Protect against the
condition of a MCPR less than 1.07. This rod block trip setting,
which is dutomatically varied with recirculation loop flow rate,
Prevents an increase in the reactor power level to excess values due
L rod withdrawal. The flow variable trip setting provides
substantial ms in from fuel lamage assuming a Steady-state
peration at the triv ing )WVer the entire e S P
. nargin t 4 C imit

increases as the flow

Lo contre
.
{

/

( power /flow domain including
above the rated rod 1 ine
(Reference ] ¥
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The bases for individual setpoints are discussed below: ‘“' y 174

F: rn“

ufﬁtl CASE

The average power range monitoring (APRM).system, which is
calibrated using heat balance data taxen during
steady-state conditions, reads in percent of rated power
(3,293 MWt). Because fission chambers provide the basic
input signals, the APRM system responds directly to core
average neutron flux.

During tranaients, the instantaneous fuel surface heat flux
{s less than the instantaneous neutron flux by an amount
depending upon the duration of the transient and the fuel
time constant. For this reason, the flow-biased scram APRM
flux signal is passed through a filtering network with a
time constant which is representative of the fuel time
constant. As a result of this filtering, APRM flow-bilased
seram will occur only if the neutron flux signal is in
excess of the setpoint and of sufficient time duration to
overcome the fuel time constant and result in an average

fuel surface heat flux which is equivalent to the neutron
flux trip setpoint. This setpoint is variable up to 120
percent of rated power based on recirculation drive flow
according to the equations given in Section 2.1.A.1 and the
graph in Figure 2.1-2. For the purpose of licensing
transient analysis, neutron flux scram is assumed to occur
at 120 percent of rated power, Therefore, the flow biased
provides additional margin to the thermal limits for slow ‘-l
transients such as loss of feedwater heating. No safety SCYram
credit is taken for flow-biased scrams.

(s 3 _th -\m DMENT Hﬂ. 1 7“
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2.1 BASES (Cont'd)
IRM Flux Scram Irip Setting (Continued)

Thus, as the IEM 1a ranged up to accommodate the increase in
power level, the scram setting is also ranged up. A scram at
120 divisions on the IRM instruments remains in effect as long
48 the reactor is in the startup mode. The APRM 15 percent
scram will prevent higher power operation without being in the
RUN mode. The IRM scram provides protection for changes which
occur both locally and over the entire core. The most
significant sources of reactivity change during the poewer
increase are due to control rod withdrawal. For insequence
control rod withdrawal, the rate of change of power is slow
enough, due to the physical limitation of withdrawing comtrol
rods, that heat flux is in equilibrium with the neutron f1l
An <= IBM scram vould result in a reactor shutdown well before
is exceeded. For the case of a single control rod
withdrawal error, a range of rod withdrawal accidents was
analyzed. This analysis included starting the accident at
ﬁ“ various power levels., The most severe case involves an initial
AA‘%ZMF. condition in which the reactor is just subcritical and tha IRM
";ﬂ M system is not yet on scale., This condition exists at gquarter
v rod density. Quarter rod density is illustrated in
’ paragraph 7.5.5.4 of the FSAR. Additional conservatism was
taken in this analysis by assuming that the IRM channel closest
to the withdrawn rod is bypassed. The results of this analysis
show that the reactor is scrammed and peak power limited to one
percent of rated power, thus maintaining MCPR above 1.07. Based
on the above analysis, the IRM provides protection against local
control rod withdrawal errors and continuous withdrawal of
control rodo in sequence.

4. Fixed Hizh Neutron Flux Scram Irip

The average power range monitoring (APRM) system, which is
calibrated using heat balance data taken during steady-state
conditions, reads in percent of rated power (3,293 MWt). The
APRM system responds directly to neutron flux. Licensing
analyses have demonstrated that with a neutron flux scram of 120
percent of rated power, none of the abnormal operational
transients analyzed violate the fuel( d there is a
substantial margin from fuel damage.

B.  APRM Control Rod Block

Reactor power level may be varied by moving control rods or by
varying the recirculation flow rate. The APRM system provides a
control rod block to prevent rod withdrawal beyond a given point at
constant recirculation flow rate, and thus to protect against the
condition of a MCPR less than 1.07. This rod block trip setting,
which is automatically varied with recirculation loop flow rate,
prevents an increase in the reactor powver level to excess values due
to control rod withdrawal. The flow variable trip setting provides
substantial margin from fuel damage, assuming a steady-state

operation at the trip settin over the entire seedeomietdsmeiaee
weliblinite The margin to the@a%ety [hﬂt)increases as the flow

1/2.1-14 power /flow domain including
gniwt 3 o ¥ above the rated rod line
g (Reference 1).
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2.1 BASES (Cont'd)

decreases for the specified trip setting versus flow relaticnship;
th worst case MCPR which could occur during steady-state
operation is at
iR ir————wge,  The actual power distribution in the
core is established by specified control rod sequences and is
monitored continucusly by the in-core LPRM system.

c. WWWM

The setpoint for the low level scram is above the bottom of the
separator skirt., This level has been used in transient analyses
dealing with coolant inventory decrease. The results reported in
FSAR subsection 14.5 show that scram and isolation of all process
lines (except main steam) at this level adequately protects the fuel
and the pressure barrier, beczuse MCFR is greater than 1.07 in all
cases, and system pressure does not reach the safety valve

settings. The scram setting is sufficiently below normal operating
range to avoid spurious scrams. > ’

D. Turbine Stop Valve Closuge Scram

The turbine stop valve closure trip anticipates the pressure,
neutron flux and heat flux increases that would result from closure
of the stop valves, With a trip setting of 10 percent of valve
closure from full open, the resultant increase in heat flux is such
that adequate thermal margins are maintained even during the worst
case transient that assumes the turbine bypass valves remain
closed. (Reference 2)

E. 2] Valve F

Turbine control valve fast closure or turbine trip scram anticipates
the pressure, neutron flux, and heat flux increase that could result
from control valve fast closure due to load rejection or control
valve closure due to turbine trip; each without bypass valve
capability. The reactor protection system initiates a scram in less
than 30 milliseconds after the start of control valve fast closure
due to load rejection »r control valve closure due to turbine trip.
This scram is achieved by rapidly reducing hydraulic contrel oil
pressure at the main turbine control valve actuator disc dump
valves., This loss of pressure is sensed by pressure switches whose
contacts form the one-out-of-two-twice logic input to the reactor
protection system. This trip setting, a nominally 50 percent
greater closure time and a different valve characteristic from that
of the turbine stop valve, combine to produce transients very
similar to that for the stop valve, No significant change in MCPR
sccurs. Relevant transient analvses are discussed in References 2
and 3 of the Final Safety Analysis Report. This scram is bypassed
when turbine steam flow is below 30 percent of rated, as measured by
turbine firat state pressure.

p—————

the maximum thermal power level permitted b
. _ : : . Yy the APRM rod block
trip setting, which is found in the CORE OPERATING LIMITS REPORT.

BFN 1.1/2.,1-1% : AMEEMEW NN 181
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F. (Deleted)

G. & H. Main Steam Line Isolation on Low Pressure and Main Steam Line The scram
Isolation Scram feature that
occurs when
The low pressure isolation of the main steam lines at 850 psig was the main

steam line
ieolation
valves close
shute down

P e B o eacafa omna-c st aoaocsaee Lo ) CISNRS g the reactor
M’Jm operation at low reactor pressure does not occ
LOW“M protection for the fuel cladding integrity
of the reactor at pressures lower than 850 psig requires that the

reactor mode switc (STARTUP)position, where protection of

APRM high neutron flux scrams.
line low pressure isolation and isolation valve closure scram

assures the availability of neutron flux scram protection over the /u‘ﬂ!f'l"‘
entire range of applicability of the fuel cladding integrity@—‘)’m cnsE
(Timit.) 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 valve closure, neutron flux does not increase.

provided to protect against rapid reactor depressurization and the

resulting rapid cooldown of the vessel. TGP AT PG b T,
¢ : | I . ¥ colatd ;

1.J.& K, Reactor Low Water lLevel 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).
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TABLE 3.2.C
INSTRUMENTATION THAT INITIATES ROD BLOCKS

Fungtion r in
APRM Upscale (Flow Biasx) bt (1)
APRM Upscale (Startup Mode) (8) <12%
APRM Dowmscale (9) 23
APRX Inoperative {1Cb)
REM Upscale (Flow Blas) kit iondet
RBM Downscale (9) >
R8M Inoperative (10c)

IRM Upscale (8)

IRM Downscale (3){8)

IRM Detector not in Startup Po-ition (8)
IRM Inoperative (8)

SRM Upscale (8)
SRM Downscale (4}(8)
SRM Detector not in Startup Position (4)(8)
SRH Incperative (B)
Fiow Bias Comparator
Flow Bias Upscale
Rod Block Logic
m: vu:: itevel in West
(s
mg Water Leval in East

ram Discharge Tank
{LS-85-45M)

<108/125 of full scale
357125 of full scale
{(mn

{102}

< 1%10° counts/sec.

23 counts/sec.

an

(10a)

<10% difference in recirculation fiows
<115% recirculation flow
N/A

€25 ’ai.

<25 gal.

€661 0 8 ddy



The trip
level

NOTES FOR TABLE 3.2.C MAR 03 1968

1. The minimum number of operable channels for each trip function is
detailed for the startup and run positions of the reactor mode
gselector 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 charnel in tha tripped condition within one hour.

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

setting 4. SRMs A and C downscale functior: are bypassed when TRMs A, C, E, and
shall be G are above range 2. SRMs B and D downscale function is bypassed
as when IRMs B, D, F, and H are above range 2.

specified

in the SRM detector not in startup position is bypassed when the count rate
CORE is >100 counts per second or the above condition is satisfied.
OPERATING

LIMITS 5. During repair or calibration of equipment, not more than one SEM or
REPORT. RBM channel nor more than two APRM or 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
SRM requirements during core alterations.

6. 1RM channels A, E, ¢, ¢ all in range 8 or above 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 functions,

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

a. Both RBM chagnnels are bypassed when reactor power is <30
percent hen a peripheral control rod is selected.
oR

b. The RBM need not be operable in the "startup" position of the
reactor mode selector switch.

e, Two RBM channels are provided and only one of these may be
bypassed from the congole. If the inoperable channel cannot
be restored within 24 hours, the inoperable channel shall be
placed in the tripped condition within one hour.

d. With both RBM channels verable, place at least one
inoperable tod block mon..or channel in the tripped condition
w“ithin one hour.

wn
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3.¢c. 1f Specifications 3.3.B.3.b.1
! through 3.3.8.3.b.3 cannot
be net the reactor shall

MAKe Rl ot be started, or if the
UPPER CASE B wase o T voom

I 10% rated power, control rod
movement may be only by
sctuating the manual scraw
or placing the reactor mode
svitch in the shutdown

position.

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

5. During operation with |
P e

DR ARl rtre e T TRy
P e e

PPNy either: ]
1

a. Both R#M channels shall
be OPERABLE:

or

b. Control rod withdrawal
shall be blocked.

CMFCP or CMFLPD
equal to or
greater than 0.95,

BFHN 3.3/4,3-8

Unit 2

APR 3 0 1933

4.3.B. Contxel Rods

3.b.3 Wwhen the »¥M is not
OPERABLE & wecond
licensed cperator
or other technically
qualified member of
the plant staff shall
verify that the correct
rod program is rollowed.

..i

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.

functional test of the
EBM shall be performed
prior to withdrawal of
the designated rod(s)
and at least once per
24 hours thereafter.

During operation
with CMFCP or
CMFLPD equal to or
greater than 0.95,

AMENDMENT N0. 1 6 9
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DELETE

l ’ mproper drawal does pft occur. is normal)# the resg

C.

BFN

MAY 2 0 1993

5. The Rod Block Monitor (RBM) is designed to cutomatically prevent fuel
damage in the event of erroneous rod withdrawal from locations of high
power density during bigh power level cpersation. Two RBM channels are
provided, and one of these may be bypassed from the censcle for
maintenance and/or testing. Automatic rod withdrawal blocks from one
of the channels will block erroneous rod withdrawal soon enough to
prevent fuel damage. The specified restrictions with one channel out
of service conservatively assure that fuel damage will not occur due
to rod withdrawal errors when this condition exists.

A limiting pfhtrol rod gfattern is 4 pattern whyth resultgfin the cog
being on pfthermal ppfiraulic ling (i.e., nCPR given by Specifica
3.5.K g LHGR givpfl by Specifighcion 3.5.J During yfe of such
pat ns, it ig/udged that tfsting of the RBM systegfprior to

hérawal offsuch rods to glsure its OPERABILITY 1 assure fhat

of the patlear engineer #fo identify Jfhese limitc pattern
desigpfited rods eithergWhen the pgffterns are tially egfablished
as ey develop due pf the occurgfence of inogerable conpfol rod
gifier than limiting/patterns. JOther persopfiel qualififd to p

hese functions gy be desigglited by the Flant supe to
perform these 2- ctions,
Scram Insertion Times

The control rod system is designed to bring the reactor subcritical at a
rate fast enough to provent fuel damage; i.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
occurred during plant startup and was determined to be caused by
particulate material (probably consctruction debris) plugging an intermal
control rod drive filter. The design cf 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
(CRD7RDBE144B) has been demonstrated by a series of engineering tests under
simulated reactor operatirg 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 AMENDMENTRO. 170
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3.5/4.5 CORE AND CONTAINMENT COOLING SYLTEMS MAY 2 0 1993

LIMITING CONDITIONS FOR OPERATION

3.5.K Minimum Critical Power Ratio

EFN

(MCPR)

The miniwmum critical power ratio
(MCPR) shall be equal to or greater
than the operating lixnit MCPR
(OLMCPR) as provided in the CCRE
OPERATIRG LIMITS REPORT. If at any
time during steady-state operatiocn
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 operation is within
the prescribed limits.

Unit 3

SURVEILLANCE REQUIREMENYS
4.5.K Minipum Critical Power
Ratio (MCPR)

1. MCPR shall be checked daily |
during reactor power operation
at ) 25% rated thermal powver
and following any change in
power level or distribution

limiting control rod

The MCPR limit at rated flow
and rated power shall be
determined as provided in the
CORE OPERATING LIMITS REPORT
using:

a. ’27 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. 7 as defined in the FORE
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.

MRKE RLL
VPPER CASE

‘519 AMENDMENT RO. 170



3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONMS FOR OPXEATION

MAR 0 3 1388

SURVEILLANCE REQUIREMENTS

1. Whenever the core tharmal
powsr iz > 25% of rated, the
ratio of FPRP/CMFLPD shall
be 2 1.0, or the APRN scram

"“ )-,
3.5 Core and Containment Coolins Systems 4.5 Coge and Contaimment Cooling
Systems
L. AFEM Setpoints L. APEM Setpoints

VEP/CHFLPD shall be
determined daily when
the resctor is > 25% of
rated thermal powsr.

an-rod-bidel setpoint
listed in Section
shall be

2. when it ls determined that
3.5.L.1 is not being met,
_ 6 hours is allowed to
correct the condition.

3. If 3.5.L.1 and 3.5.L.2
cannot be met, tha resctor
powar shall be reduced to
< 25% of rated thermal power
within 4 hours.

and the APRM rod block
setpownt equation listed in
the CORE OPERATING
LIMITS REPORT

|
|
1
|
{

BFw 3.5/4.5-20
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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) The APLHGR for Specificatiomn 3.5.1
(2) The LEBGR for Specificatiom 3.5.J

(3) The MCPE Operating Limit for Specification 3.5.K/4.5.K

(-—.;t-1;he analytical methods used to determine the core operating
limits shall be those previously reviewed and approved by
the NRC, specifically those deacribed in Ceneral Electric
Licenaing Topical Report REDE-24011-P-A, "Ceneral Electric
Standard Application for Reactor Fuel™ {latest approved

verasion).

¢. 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 anslysis limits) of the safety analysis are met.

d. The CORE OPERATING LIMITS REPORT, imcluding any mideycle
revisions or supplements, shall be provided upon issuance
for each reload cvecle to the RRC,

The APRM Flow Biased Rod Block Trip Setting for Specification 2.1.A.1.¢, Table 3.2.C, and
Specification 3.5.L.

The RBM Upscale (Flow Bias) Trip Setting and clipped value for this setting for Table 3.2.C.

il B ~ JMENDMENT RO, 1 70

BFR 6€.0-26a
Unit 3
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BFN
Unit 1

DEFINITIONS (Cont'd)

5.

1.

GORE _MAXIMUM FRACTION OF CRITICAL POWER (CMFCP) ~ CORE MAXIMUM
FRACTION OF CRITICAL POWER is the maximum value of the ratioc of
the flow-corrected CPR operating limit found in the CORE
OPERATING LIMITS REPORT divided by the actual CPR for all fuel
assemblies in the core.

Instrumentation

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 ites identity where individual channrel outputs are
combined in logic.

- An instrument funcrional 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 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,

Trip System - A trip system means an arrangement of inst' ument
channel trip sigrals and auxiliary equipment required to
initiate action to accomplish a protective trip funct'on. A
trip system may require one or more instrument channel trip
signals related to one or more plant parameters in order to
initlate 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 which results
from the protective action of the channels monitoring a

particular plant condition.

1.0-8
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BFN
Unit 1

DEFINITIONS (Ceat'd)

9‘

10,

11,

12,

13,

-~ Simulated automatic actustion meansg
applying a simulated signal to the sensor to actuate the circuit in
question.

Loglc -~ A logic is an arrangement of relays, contacts, and other
components that produces a decision output.

(a) Initiating - A logic that receives signals from channels and
produces decision outputs to the actuation logic.

(b) Actuation - A loglc that receives signals (either from
initiation logic or channels) and produces decision outputs to
accomplish a protective action,

Channel Calibration - Shall be the adjustment, as necessary, of the
channel output such that it responds with necessary range and
accuracy to known values of the parameters which the channel
monitors. The channel calibration shall encompass the entire
channel including alarm and/or trip function and shall include the
channel functional test, The channel calibration may be performed
by any series of sequential, overlapping or total channel steps
gsuch that the entire channel is calibrated. Non-calibratable
components shall be excluded from this requirement, but will be
included in channel functionsl test and source check.

Channel Functional Test - Shall be:

a. Analog/Digital Channels ~ the injection of a simulated signal
into the channel as close to the sensor as practicable to
verify OPERABILITY including alarm and/or trip functions.

b, Bistable Channels - the injection of a simulated signal into

the sensor to verify OPERABILITY including alarm and/or trip
functions.

(Deleted)
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BFN
Unit 1

DEFINITIONS (Cont'd)

NN.

00.

~ The COLR is the unit-aspecific
document that provides the core operating limits for the current
operating cycle. These cycle-specific core operating limits shall be
determined for each operating cycle in accordance with Specification
6.9.1.7. Plant operation within these limits is addressed in
individual specifications.

~ A LIMITING CONTROL ROD PATTERN shall

LIMITING CONVROL ROD PATTERN
be a pattern which results in the core being on a thermal limit, i.e.
operating on a limiting value for APLHGR, LHGR, or MCPR.

1.0-12a



1.172,1  FUEL CLADDING INTEGRITY

SAFETY _LIMIT LIMITING SAFETY SYSTEM SETTING
2.1.A Neutron Flux Trip Settings
2.1.A.1.a (Cont'd)

8¢(0.58W + 62%)
where:

S = Setting in
percent of
rated
thermal
power
(3293 MWt)

W = Loop
recirculation
flow rate in
percent of
rated 4

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.

BFN 1.1/2,1-2
Unit 1



1,1/2.1 F¥UEL CLADDING INTEGRITY
SAFETY LIMIT

LIMITING SAFETY SYSTEM SETTING _

BFN
Unit 1

1.1/2.1-3

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

ROTE: 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
within the limits of
Specification 3.5.K. If it is
determined that either of these
design criteria is being
violated during operarion,
action shall be initiated within
15 minutes to restore operation
within prescribed limits.
Surveillance requirements for
APRM scram setpoint are given in
Specification 4.5.L.

g The APEM Rod Block trip
setting shall be less than
or equal to the limit
specified in the CORE
OPERATING LIMITS REPORT.
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2.1 BASES (Cont'd)

The bases for individual setpoints are discussed below:

The average power range monitoring (APRM) system, which is
calibrated using heat balance data taken during steady-state
conditions, reads in percent of rated power (3,293 MWt).
Because fission chambers provide the basic input signals,
the APRM system responds directly to core average neutron
flux.

During power increase transients, the instantaneous fuel
surface heat flux is less than the instantaneous neutron
flux by an amount depending upon the duration of the
transient and the fuel time constant. For this reason, the
flow-blased scram APRM flux signal is passed through a
filtering network with a time constant which is
rejcesentative of the fuel time constant. As a result of
this filtering, APRM flow-blased scram will occur only if
the neutron flux signal is in excess of the setpoint and of
sufficient time duration to overcome the fuel time constant
and result in an average fuel surface heat flux which is
equivalent to the neutron flux trip setpoint. This setpoint
{s variable up to 120 percent of rated power based on
recirculation drive flow according to the equations given in
Section 2.1.A.1 and the graph in Figure 2.1-2. For the
purpose of licensing transient analysis, neutron flux scram
is assumed to occur at 120 percent of rated power.
Therefore, the flow biased scram provides additional margin
to the thermal limits for slow transients such as loss of
feedwater heating. No safety credit is taken for
flow-blased scrams.

BFN 1.1/72.1-12
Unit 1



2.1 BASES (Cont‘d)

IRM Flux Scram Trip Setting (Continued)

Thus, as the IRM is ranged up to accommodate the increase in
power level, the scram setting is alsc ranged up. A scram at
120 divisions on the IRM instruments remesins in effect as long
as the reactor is in the startup mode. In addition, the APRM

15 percent scram prevents higher power operation without being
in the RUN mode. The IRM scram provides protection for changes
which occur both locally and over the entire core. The most
significant sources of reactivity change during the power
increase are due to control rod withdrawal., For insequence
control rod withdrawal, the rate of change of power is slow
enough due to the physical limitation of withdrawing control
rods that heat flux is in equilibrium with the neutron flux, An |
IRM scram would result in a reactor shutdown well before any
SAFETY LIMIT is exceeded. For the case of a single control rod |
withdrawal error, a range of rod withdrawal accidents was
analyzed, This analysis included starting the accident at
various power levels. The most severe case involves an initial
condition in which the reactor is just subcritical and the IRM
system is not yet on scale., This condition exists at quarter
rod density. Quarter rod deneity is illustrated in

paragraph 7.5.5 of the FSAR. Additional conservatism was taken
in this analysis by assuming that the IRM channel closest to the
withdrawn rod is bypassed. The results of this analysis show
that the reactor is scrammed and peak power limited to one
percent of rated power, thus maintaining MCPR above 1.07. Based
on the above analysis, the IRM provides protection against local
control rod withdrawal errors and continuous withdrawal of
control rods in sequence.

4. Fixed High Neutron Flux Scram Irip

The average power range monitoring (APRM) system, which is
calibrated using heat balance data taken during steady-state
conditions, reads in percent of rated power (3,293 MWt), The
APRM system responds directly to neutron flux, Licensing
analyses have demonstrated that with a neutron flux scram of 120
percent of rated power, none of the abnormal operational
transients analyzed violate the fuel SAFETY LIMIT and there is a
substantial margin from fuel damage.

B. APRM Control Rod Block

Reactor power level may be varied by moving control rods or by

varying the recirculation flow rate. The APRM system provides a
control rod block to prevent rod withdrawal beyond a given point at
constant recirculation flow rate and thus to protect against the
condition of a MCPR less than 1.07. This rod block trip setting,
which is automatically varied with recirculation loop flow rate,
prevents an increase in the reactor power level to excess values due
to control rod withdrawal. The flow variable trip setting provides
substantial margin from fuel damage, assuming a steady-state

operation at the trip setting, over the entire power/flow domain |

BFN 1.1/2,1-14
Unit 1
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BFN

BASES (Cont'd)

including above the rated rod line (Reference 1). The margin to the
SAFETY LIMIT incresses as the flow decreases for tho specified trip
setting versus flow relationship; therefore, the worst case MCPR
which could occur during steady-state operation is at the maximum
thermal power level permitted by the APRM rod block trip setting,
which is found in the CORE OPERATING LIMITS REPORT. The actual
power distribution in the core is established by specified control
rod sequences and is monitored continuously by the in-core LPEM
system.

Reactor Water Low Level Scram and Isolation (Except Main Steam Lines)

The setpoint for the low level scram is above the bottom of the
separator skirt., This level has been used in transient analyses
dealing with coolant inventory decrcase. The results reported in
FSAR subsection 14.5 show that scram and isolation of all process
lines (except main steam) at this level adequately protects the fuel
and the pressure barrier, because MCPR is greater than 1.07 in all
cases, and system pressure does not reach the safety valve

settings. The scram setting is sufficiently below normal operating
range to avoid srurious scrams.

Turbine Stop Valve Closure Scram

The turbine stop valve closure trip anticipates the pressure,
neutron flux and heat flux increases that would result from closure
of the stop valves. With a trip setting of 10 percent cf valve
closure from full open, the resultant increase in heat flux is such
that adequate thermal margins are maintained even during the worst
case transient that assumes the turbine bypass valves remain
closed, (Reference 2)

Turbine Control Valve Fast Closure or Turbine Trip Scram

Turbine control valve fast closure or turbine trip scram anticipates
the pressure, neutron flux, and heat flux increase that could result
from control valve fast closure due to load rejection or control
vaive closure due to turbine trip; each without bypass valve
capability. The reactor protection system initiates a ecram in less
than 30 milliseconds after the start of control valve fast closure
due to losd rejection or control valve closure due to turbine trip.
This scram is achieved by rapidly reducing hydraulic control oil
pressure at the main turbine control valve actuator disc dump
valves., This loss of pressure is sensed by pressure switches whose
contacts form the one-out-of-two-twice logic input to the reactor
protection system. This trip setting, a nominally 50 percent
greater closure time and a different valve characteristic from that
of the turbine stop valve, combine to produce transients very
similar to that for the stop valve. No significant change in MCFPR
occurs. Relevant transient analyses are discussed in References 2
and 3 of the Final Safety Analysis Report. This scram is bypassed
when turbine steam flow is below 30 percent of rated, as measured by
turbine first state pressure.

1.1/2.1-15
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2.1

BASES (Cont'd)
{(Deleted)

H. Main Steam Line Isolstion 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 when the main steam line 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 neutron flux
scrams, Thus, the combination of main steam line low pressure
{solation 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
addition, the isclation valve closure scram anticipates the pressure
and flux transients that occur durin; normal or inadvertent
isolation valve closure. With the scrams set at 10 percent of valve
closure, neutron flux does not increase,

1.J.& K. Reactor Low Water Level Setpoint for Initiation of HPCI and RCIC
Closing Main Steam Isolation Valves, and Starting LPCI and Core

BFN

Spray Pumps,

These systems maintain adequate coolant inventory and provide core
cooling with the objective of preventing excessive clad
temperatuies. 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. Supplemental Reload Licensing Report of Browns Ferry Nuclear
Plant, Unit 1 (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. "Qualification of the One-Dimensional Core Transient Model for
Boiling Water Reactor,” NEDO-24154-P, October 1978.

4. Letter from R. H. Buchholz (GE) to P. 8. Check (BRC), "Response

to NRC Request For Information On ODYN Computer Model,"
September 5, 1980.
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TABLE 3.2.C
INSTRUMENTATION THAT INITIATES ROD BLOCKS

By - g
" Irip Function (S} Fynctign Irip Level Setting
" 4{1) APRM Upscale (Flow Bias) (2) ‘1
4(1) APRM Upscale (Startup Mode) (8B) <12%
4(1) APRM Downscale (9) 23%
41) APRM Incperative (10b)
2(7) R8M Upscale (Flow Bias) (13) 4
2(7) RBM Downscale (%) 3%
2(7} RBM Inoperative {10c)
6(1) IRM Upscale (8) <1087125 of full scale
- 6(1) IRM Downscale (3)(8) 357125 of full scale
i 6(1} IRM Detector not in Startup Position (8) {11)
.Z 6{1) IRM Inoperative (8) {103)
- 3(1) (6} SBM 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)
3(1) (6) SRM Inoperative (8) (10a)
2(1) Flow Bias Comparator <i0X% difference in recirculation flows
) Flow Bias Upscale <115% recirculation flow
1 Rod Block Logic N/A
112) High Water Level in West <25 gal.

Scram Discharge Tank
{L5-85-45L)

1{12) High Water Level in East <25 gal.
Scram Discharge Tank
{LS-85--45M)



NOTES 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, IRM, and APEM (startup mode), blocks need not be
operable in "run" mode, and the APRM (flow blased) 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. SRMs 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. s

., During repalr or calibration of equipment, not more than one SRM or RBM

channel nor more than two APRM or 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 SRM
requirements during core alterations.

. IRM channels A, E, C, G all in range 8 or above bypasses SRM channels A

and C functions.

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

The following operational restraints apply to the RBM ouly.

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.

1 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.

d. With both RBM channels inoperable, place at least one

inoperable rod block monitor channel in the tripped condition
within one hour.

3.2/4.2-26



NOTES FOR TABLE 3.2.C (Cont'd)
8. This function is bypassed when the mode switch is placed in EUN.
g, 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. 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) Less than 14 LPRM inputs,
(3) Circuit boards not in circuit.
& RBM
(1) Local "operate-calibrate” switch not in operate.
(2) Circuit boards not in circuit,
(3) RBM fails to null.

(4) Less than required nuamber of LPRM inputs for rod selected.

11. Detector traverse is adjusted to 114 4 2 inches, placing the detector
lower 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 when O7 ERABILITY is required the
channel shall be tripped or administrative controls shall be
{immediately impesed to prevent control rod withdrawal,

13, The trip level setting and clipped value for this setting shzll be as I
specified in the CORE OPERATING LIMITS REPORT.

BFN 3.2/4.2-27
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3,3/4,3 REACTIVITY CONTROL
LIMITING CONDITIONS FOR OPERATION ___ SURVEILLANCE REQUIREMENTS
4.3.B. Control Rods

3.b.3 Wwhen the RWM is not

3.3.B.

BFN
Unit 1

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 rod
movement may be only by
actuating the manual scram
or placing the reactor mode
switch in the shutdown
position.

Contrel 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.

During operation with
CMFCP or CMFLPD equal
to or greater than 0.95,
either:

Both REM channels shall
be OPERABLE:

or

b. Control rod withdrawal
shall be blocked.

3.3/4,3-8

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
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.

During operation

with CMFCP or CMFLPD
equal to or greater
than 0,95, an instrument
functional test of the
RBM shall be performed
prior to withdrawal of
the designated rod(s)
and at least once per

24 hours thereafter.



3.3/4.3 BASES (Cont'd)

c.

BFN

5. The Rod Block Monitor (RBM) is designed to sufomatically prevent
fuel damage in the event of erroneous rod wirhdrawal from
locations of high power density during high power level
operation. Two REM channels are provided, and one of these may
be bypassed from the console for maintenance and/or testing.
Automatic rod withdrawal blocks from one of the channels will
block erroneous rod withdrawal soon enough to prevent fuel
damage. The specified restrictions with one channel out of
gervice conservatively assure that fue) damage will not cccur
due to rod withdrawal errors when this condition exists.

Scram Ingert'on Times

The control rod system is designated to brirg the reactor subcritical at
the rate fast enough to prevent fuel damagr; 1i.e., to prevent the MCPR
from becoming less than 1,07, The limitirg power transient is given in
Reference 1. Analysis of this transient shows that the negative
reactivity rates resulting from the scraa 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 wes determined to be caused by
particulate material (probably conscruction 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 ‘nsensitivity of the redesigned drive
(CRD7RDBE144B) has been demonstrated by a series of engineering tests
under simulated reactor operating conditions. The successful performance
of the new drive under actval operating conditions has also been
demonstrated by consistentiy good in-service test results for plants
using the new drive and muy be inferred from plants using the older model

3.3/4.3-17
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3.5/4.5 CORE AND CONTAINMEXT COOLANG SYSTEMS

LIMITING CONDITIONS FOR OPERATION _SURVEILLANCE REQUIREMENTS

3.5.0 Linear Heat Generation Rate (LHCR) 4.5.J Linear Heat Generation
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. I1If the LHGR is
not returned to within the
prescribed limits within twe (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 Minimum Critical Power
(MCPR) Ratio (MCPR)
The minimum critical power ratio 1. MCPR shall be checked daily
(MCPR) shall be eqgual to or during reactor power
greater than the operating limit operation at ; 25% rated
MCPR (OLMCPR) as provided in the thermal power and following
COKE OPERATING LIMITS REPORT. any change in power level
1f at any time during or distribution that would
steady-state operation it is cause operation with a
determined by normal LIMITING CORTROL ROD
surveillance that the limiting PATTERN.
value for MCPR is being
exceeded, action shell be 2., The MCPR limit at rated
initiated within 15 minutes to flow and rated power shall
restore operation to within the be determined as provided
prescribed limits. If the in the CORE OPEPATING
steady-state MCPR is not LIMITS REPORT using:
returned to within the
prescribed limits within two (2) ,[:
hours, the reactor shall be a. as defined in the
brought to the COLD SHUTDOWN CORE OPERATING LIMITS
CONDITION within 36 hours, REPOKT prior to initial
surveillance and corresponding scram tlime measurements
action shall continue until for the cycle,
reactor operation is within the performed in accordance
prescribed limits. with Specification

4:3.€C,1,
BFN 3.5/4.5-19
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3,5/4,5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENIS
3.5.¢ Minimum Critical Power Ratilo 4.5.K Minimum Critical Power
(MCPR) Ratlo (MCPR)

4,%5.K.2 (Cont'd)

b.’Z: 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
§:8:8:3:

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

L. APRM Setpoints L. APRM Setpoints
1. Whenever the core thermal FRP/CMFLPD shall be
power is » 25% of rated, the determined daily when
ratio of FRP/CMFLPD shall the reactor is ) 25X of
be » 1.0, or the APRM scram rated thermal power.

setpoint equation listed
in Section 2.1.A and the
APRM rod block setpoint
equation listed in the CORE

| OPERATING LIMITS REPORT shall
be multiplied by FRP/CMFLFPD.

2. When it is determined that
3.5.L.1 is not being met,
6 hours is allowed to
correct the condition.

3. If 3.5.L.1 and 3.5.%.2
cannot be met, the reactor
povwer shall be reduced to
£ 25% of rated thermal power
within 4 hours.

BFN 3,.5/4,5-20
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6.9.1.7 CORE CPERATING LIMITS REPORT

a. 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, for the following:

(1) The APLHGR for Specification 3.5.1

(2) The LHGR for Specification 3.5.J

(3) The MCPR Operating Limit for Specification 3.5.K/4.5.K

(4) The APRM Flow Biased Rod Block Trip Setting for
Specification 2.1.A.1.c, Table 3.2.C, and Specification
3.5:L

(5) The RBM Upscale (Flow Bias) Trip Setting and clipped
value for this setting 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 Topical Report NEDE-24011-P-A, "General Electric
Standard Applicaticn 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 ag 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,

BFN 6.0-26a
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LIMITING SAFETY SYSTEM SETTING

SAFETY LIMIT
Bm 1.1/201"2
Unit 2

2.1.A Neutron Flux Trip Settinss
2.1.A.1.a (Cont'd)

8¢(0.58W + 62%)

where:

S = Setting in
percent of
rated
thermal
power
(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.



l.1/2.1 FUEL CLADDING INTEGRITY
SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

2.1.A Neutron Flux Trip Settings
l 2.1.A.1.%. (Cont'd)

f HOTE: 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
| 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
prescribed limits.
Surveillance requirements for
APRM scram setpoint are given
in Specification 4.5.L.

¢, The APRM Rod Block trip
setting shall be less than or
equal to the limit specified
in the CORE OPERATINC LIMITS
REPORT.

BFN 1.1/2.1-3
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2.1 BASES (Cont'd)

including above the rated rod line (Reference 1). The margin to the
Safety Limit increases as the flow decreases for the specified trip
setting versus flow relationship; therefore, the worst case MCPR
vwhich could occur during steady-state operation is at the maximum
thermal power level permitted by the APRM rod block trip setting,
which is found in the CORE OPERATING LIMITS REPORT. The actual
power distribution in the core i{s established by specified control
rod sequences and is monitored continucusly by the incore LPRM
system.

C. Reagtor Water Low Level Scram and Isolation (Except Main Steam lines)

The setpoint for the low level scram is above the bottom of the
separator skirt. This level has been used in transient analyses
dealing with coolant inventory decrease. The results reported in
FSAR Subsection 14.5 show that scram and isolation of all process
lines (except main steam) at this level adequately protects the fuel
and the pressure barrier, because MCPR is greater than 1.07 in all
cases, and system pressure does not reach the safety valve

settings. The scram setting is sufficiently below normal operating
range to avoid spurious scrams.

D. Turbine Stop Valve Closure Scram

The turbine stop valve closure trip anticipates the pressure,
neutron flux and heat flux increases that would result from closure
of the stop valves. With a trip setting of 10 percent of valve
closure from full open, the resultant increase in heat flux is such
that adequate thermal margins are maintained even during the worst
case transient that assumes the turbine bypass valves remain
closed., (Reference 2)

E. Twbine Contrel Valve Fast Closure or Turbine Trip Scram

Turbine control valve fast closure .~ turbine trip scram anticipates
the pressure, neutron flux, and hea. flux increase that could result
from control valve fast closure due to load rejection or control
valve closure due to turbine trip; each without bypass valve
capability. The reactor protection system initiates a scram in less
than 30 milliseconds after the start of control valve fast closure
due to load rejertion or control valve closure due to turbine trip.
This scram is achieved by rapidly reducing hydrauli- control oil
pressure at the main turbine control valve actuator disc dump
valves. This loss of pressure is sensed by pressure switches whose
contacts form the one-out-of-two~twice logic input to the reactor
protection system. This trip setting, a nominally 50 percent
greater closure time and a different valve characteristic from that
of the turbine stop valve, combine to produce transients very
gimilar to that for the stop valve., No significant change in MCPFR
occurs. Rolevant transient analyses are discussed in References 2
and 3 of th. Final Safety Analysis Report. This scram is bypassed
vhen turbine steam flow is below 30 percent of rated, as measured by
turbine first state pressure.

BFN 1.1/2.1-15
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Minimum Operable
Channels Per
Irip Functign (35)

401}
4(1)
400
4(1)
2(7}
2(7)
{7
6(1)
6(1)
6(1)
(1)
U
3{(1)
3ty
3(Y)
2(1)
2(1)
1
1{12)

112)

(6)
(6)
(6)
{6)

TABLE 3.2.C

INSTRUMENTATION THAY INITIATES ROD BLOCKS

Function Trip Leve! Setting

APRM Upscale (Flow Bias)
APRM Upscale (Startup Mode) (8B)
APRM Downscale (9)
APRM Inoperative
RBM Upscale (Flow Bias)
RLM Downscale (9)
REM Inoperative
IRM Upscale (8)
IRM Downscale (3)(8)
IRM Detector not in Startup Position (8)
IRM Inoperative (B)
SRM Upscale (8)
SRM Downscale (4)(8)
SRM Detector not in Startup Position (4)(8)
SRM Inoperative (8)
Flow Bias Comparator
Flow Bias Upscale
Rod Block Logic
High Water Level in West
ram Discharge Tank
(LS-85-45L)

High Water Level in East
ram Discharge Tank
(LS-85-45M)

{2)

<12z

23X

(10b)

(13)

3%

{10¢)

<108/125 of full scale
257125 of full scale
(11)

(10a)

i 9 1X10% counts/sec.

33 counts/sec.

(11}

{102)

<10% difference in recirculation flows
<i15% recirculation flow
N/A

€25 gal.

<25 gal.
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NOTES FOR TAELE 3.2.C

BFN
Unit 2

. The minimum numher 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.

. SBRMs A and C downscale functions are bypassed when IRMs A, C, E, and G

are above range 2. SEMs B and D downscale function is 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 CPS or the above condition is satisfied.

During repair or calibration of equipment, not more than one SRM or RBM
channel nor more than two APEM or 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.

I8M channels A, E, C, G all in range 8 or above 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 functions.

. The following operational restraints apply to the RBM only. 1

a. Both RBM channels are bypassed when reactor power is ¢30
percent or when a peripheral (edge) control rod is selected.

b. The RBM need not be OPERABLE in the "startup” position of the
reactor mode selector switch.

s Two RBM channels are provided and only one of these may be
bypassed with the console selector. If the inoperable +
channel cannot be restored within 24 hours, the inoperable
channel shall be placed in the tripped condition within cne
hour.
.{
d. With both RBEM channels inoperable, place at least one s
fnoperable rod block moniter channel in the tripped condition
within one hour. 4

3.2/4,2-26



NOTES FOR TABLE 3.2.C (Cont'd)
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:
a, SREM and IRM
(1) Local "operate-calibrate" switch not in operate.
(2) Power supply voltage low.
(3) Circuit boards not in circuit.
b. AFRM
(1) Local "operate-calibrate” switch not in operate,.
(2) Less than 14 LPRM inputs.
(3) Circult boards not in circuit,
L. RBM
(1) Local "operate-calibrate" switch not in operate.
(2) Circuit boards not in circuit.
(3) RBM fails to null,

(4) Less than required number of LPRM inputs for rod selected.

11. Detector traverse is adjusted to 114 + 2 inches, placing the detector
lower position 24 inches below the lower core plate. 1

12. This function mwy 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 trip level setting and clipped value for this setting shall be as
specified in the CORE OPERATING LIMITS REPORT.

BFHN 3.2/4,2-27
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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 18 when logic functional testing is being performed.

The coutrol rod block functions are provided to prevent excessive control
rod withdrawal so that MCPR does not decrease to 1.07. The trip logic
for this function is l-out-of-n: e.g,, any trip on one of six 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 RBM 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 REM is a backup system to the written
sequence for withdrawal of control rods.

The APRM rod block function is flow biased and prevents a significant
reduction in MCPR, especially during operation at reduced flow, The APRM
provides gross core protection; i.e., limita the gross core power

increase from withdrawal of control rods in the normal withdrawal
sequence. The trips are set so that MCPR is maintalned greater than 1.07.

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 i{s such that for unbypassed IRM chsnnels, a rod block
signal ie 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
gystem 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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Whenever the core thermal
power is > 25% of rated, the
ratio of FRP/CMFLPD shall
be » 1.0, or the AI'RM scram
getpoint equation listed

in Section 2.1.A and the
APRM rod block setpoint
equation lis:ed in the

CORE OPERATINRG LIMITS
REPORT shall be multiplied
by FRP/CMFLPD.

When it {s determined that
3.5.L.1 i{s not being met,
6 hours is allowed to
correct the condition,

If 3.5.L.1 and 3.5.L.2 cannot
be met, the reactor power
shall be reduced to ¢ 25% of
rated thermal power within

4 hours,

Core Thermal-Hydraulic Stability

The reactor shall not be
operated at a thermal power
and core flow inside of
Regions I and II of

Figure 3.5.M-1.

If Region 1 of Figure 3.5.M-1
is entered, immediately
initiate a manual scram,.

If Region II of Figure 3.5.M-1
is entered:

3.574.5-20

FRP/CMFLPD shall be
determined daily when
the reactor is ) 25% of
rated thermal power.

M. Core Thermal-Hydraulic Stability

1‘

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

a. Following any increase
of more than 5% rated
thermal power while
i{nitial core flow is less
than 45% of rated, and

b. Following any decrease
of more than 10X rated
core flow while initial
thermal power is greater
than 40% of rated.




6.9,1.6 BSOURCE 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 following:

(1) The APLHGR for Specification 3.5.1

(2) The LHGR for Specification 3.5.J

(3) The MCPR Operating Limit for Specification 3.5.K/4.5.K

(4) The APRM Flow Biased Rod 3lock Trip Setting for
Specification 2.1.A.1.¢, Table 3.2.C, and Specification

3.5:L

(5) The RBM Upscale (Flow Blas) Trip Setting and clipped
value for this setting 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 Topical Report NEDE-24011-P-A, “General Electric
Standard Application for Reactor Fuel" (latest approved

versaion).

¢. The core operating | .mits 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 1imits) of the safety analysis are met.

BFR 6,0-26a
Unit 2
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6.9.1.7 CORE OPERATING LIMITS REPORT (Continued)

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 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

BFN
Unit 2

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 each year. The
report shall include summaries of the quantities of radioactive
1iquid and gaseous effluents and solid waste released from the
unit. A single submittal may be made for a multi-unit stationm.
The submittal should combine those sections that are common to
all units at the station; however, for units with separate
radwaste systems, the submittal shall specify the releases of
radioactive 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 50.26a and Section
IV.B.l of Appendix I to 10 CFR Part 50,

6.0-26b
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1.0 DEFINITIONS (Cont'd)

BFN
Unit 3

9‘

10.

11,

12.

13,

-~ Simulated automatic actuation
means applying a simulated signal to the sensor to actuate the
circuit in question.

Logic - A logic is an arrangement of relays, contacts, and
other components that produces a decision output.

(a) Initiating ~ A logic that receives signals from channels
and produces decision outputs to the actuation logic.

(b)  Actuation ~ A logic that receives signals (either from
initiation logic or channels) and produces decision
outputs to accomplish a protective action.

Channel Calibration - Shall be the adjustment, as necessary, of

the channel output such that it responds with necessary range
and accuracy to known values of the parameters which the
channel monitors. The channel calibration shall encompass the
entire channel including alarm and/or trip functions and ghall
{nclude the channel functional test. The channel calibration
may be performed by any series of sequential, overlapping or
total channel steps such that the entire channel is

calibrated. Non-calibratable components shall be excluded from
this requirement, but will be included in channel functional
teat and source check.

Channel Functional Test - Shall be:

a. Analog/Digital Channels - the injection of a simulated
signal into the channel as close to the sensor as
practicable to verify OPERABIL'TY including alarm and/or
trip functions.

b. Bistable Channels - the injection of a simulated signal
into the sensor to verify OPERABILITY including alarm
and/or trip functions,

{(Deleted)
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1.0 DEFINITIONS (Cont'd)

NN,

oo‘

BFN
Unit 3

-~ The COLR 1s the unit-specific
document that provides the core operating limits for the current
cperating cycle. These cycle-specific core operating limits shall
be determined for each operating cycle in accordance with
Specification 6.9.1.7. Plant operation within these limits is
addressed in individual specifications.

- A LIMITING CONTROL ROD PATTERN shall
be a pattern which results in the core being on a thermal limit,
{.e. operating on a limiting value for APLHGR, LHGR, or MCPR.

1.0~12a



SAFETY LIMIT

LIMITING SAFEYY SYSTEM SETTING

BFN
Unit 3

1.172.1-2

2.1.A Neutron Flux Trip Settings

2.1.A.1.a (Cont'd)

5(0.58W + 62%) |

where:

§ = Setting in
percent of
rated
thermal
power
(3293 MwWt)

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.



1.1/2.1 FUEL CLADDING INTEGRITY
SAFETY LIMIT

LIMITING SAFETY SYSTEM SETTING

BFN
Unit 3

1.1/2.1-3

2,1.A Neutron Flux Trip Settinas
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
within the limits of
Specification 3.5.K. If it is
determined that either of these
design critcria is being
violated during operation,
action shall be initiated within
15 minutes to restore operation
within the prescribed limits.
Surveillance requirements for
APRM scram setpoint are given in
Specification 4.5.L.

o 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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2.1 BASES (Cont'd)

The bases for individual setpoints are discussed below:

Neutron Flux Scram

A,

BFN
Unit 3

1'

APRM Flow-Blased High Flux Scram Trip Setting (RUN Mode)

The average ,ower range monitor.ng (APRM) system, which is
calibrated using heat balance data taken during
steady-state conditions, reads in percent of rated power
(3,293 MWt)., Because fission chambers provide the basic
{nput signals, the APRM system responds directly to core
average neutron flux,

During power increase transients, the instantaneous fuel
surface heat flux is less than the instantaneous neutron
flux by an amount depending upon the duration of the
transient and the fuel time constant., For this reason, the
flow-biased scram APRM flux signal is passed through a
filtering network with a time constant which is
representative of the fuel time constant., As a result of
this filtering, APRM flow-blased scram will occur only if
the neutron flux signal is in excess of the setpoint and of
sur.icient time duration to overcome the fuel time constant
and result in an average fuel surface heat flux which is
equivalent to the neutron flux trip setpoint. This
setpoint is variable up to 120 percent of rated power based
on recirculation drive flow according to the equations
given in Section 2.1.A.1 and the graph in Figure 2.1-2.

For the purpose of licensing transient analysis, ncutron
flux scram is assumed to occur at 120 percent of rated
power, Therefore, the flow blased scram provides
additional margin to the thermal limits for slow transients
such as loss of feedwater heating. No safety credit is
taken for flow-blased scrams.

1,1/2.1-12



2.1 BASES (Cont'd)
IRM Flux Scram Trip Setting (Continued)

Thus, as the IEM is ranged up to accommodate the increase in
power level, the scram setting is also ranged up. A scram at
120 divisions on the IRM instruments remains in effect as long
a8 the resctor is in the startup mode., The APRM 15 percent
acram will prevent higher power operation without being in the
RUN mode. The IRM scram provides prctection for changes vhich
ocecur both locally and over the entire core. The most
significant sources of reactivity change during the power
increase are due to control rod withdrawal. For insequence
control rod withdrawal, the rate of change of power is slow
enough, due to the physical limitation of withdrawing control
rods, that heat flux is in equilibrium with the neutron flux.
An IRM scram would result in a reactor shutdown well before any
SAFETY LIMIT {8 exceeded. For the case of a single control rod
withdrawal error, a range of rod withdrawal accidents was
analyzed, This analysis included starting the accident at
various power levels. The most severe case involves an initial
condition in which the reactor is just subcritical and the IRM
system is not yet on scale. This condition exists at quarter
rod density. Quarter rod density is illustrated in

paragriph 7.5.5.4 of the FSAR, Additional conservatism was
taken in this analysis by assuming that the IRM channel closest
to the withdrawn rod i{s bypassed. The results of this analysis
show that the reactor is scrammed and peak power limited to one
percent of rated power, thus maintaining MCPR above 1.07. Based
on the above analysis, the IRM provides protection against local
control rod withdrawal errors and continuous withdrawal of
control rods in sequence.

4, Fixed High Neutron Flux Scram Trip

The average power range monitoring (APRM) system, which is
calibrated using heat balance data taken during steady-state
conditions, reads in percent of rated power (3,293 MWt). The
APRM system responds directly to neutron flux, Licensing
analyses have demonstrated that with a neutron flux scram of 120
percent of rated power, none of the abnormal operational
transients analyzed violate the fuel SAFETY LIMIT and there is a
substantial margin from fuel damage.

B.  APRM Control Rod Block

Reactor power level may be varied by moving control rods or by
varying the recirculation flow rate. The APRM system provides a
control rod block to prevent rod vithdrawal beyond a given point at
constant recirculation flow rate, and thus to protect against the
condition of a MCPR less than 1.07. This rod block trip serting,
which is automatically varied with recirculation loop flow rate,
prevents an increase in the reactor power level to excess values due
to control rod withdrawval. The flow variable trip setting provides
substantial margin from fuel damage, assuming a steady-state
operation at the trip setting, over the entive power/flow domain

BFN 1,1/:..1-14
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2.1 BASES (Cont'd)

including above the rated rod line (Reference 1). The margin to the
SAFETY LIMIT increases as the flow decreases for the specified trip
setting versus flow relationship; therefore, the worst case MCPR
which could occur during steady-state operation is at the maximum
thermal power level permitted by the APRM rod block trip setting,
which is found in the CORE OPERATING LIMITS REPORT. The actual
power dis ribution in the core is established by specified control
rod sequences and is monitored continuously by the in-core LPRM
system.

C. Reactor Water Low Level Scram and Isclation (Except Main Steam Lines)

The setpoint for the low level scram is above the bottom of the
separator skirt, This level has been used in transient analyses
dealing with coolant inventory decrease. The results reported in
FSAR suvbsection 14.5 ghow that scram and isclation of all process
lines (except main steam) at this level adequately protects the fuel
and the pressure barrier, because MCPR i{s greater than 1.07 in all
cases, and system pressure does not reach the safety valve

settings. The scram setting is sufficiently below normal operating
range to avoid spurious scrams.

D. Turbine Stop Valve Closure Scram

The turbine stop valve closure trip anticipates the pressure,
neutron flux and heat flux increases that would result from closure
of the stop valves, With a trip setting of 10 percent of valve
closure from full open, the resultant increase in heat flux is such
that adequate thermal margins are maiutairad even during the worst
case transient that assumes the turbine bypass valves remain
closed, (Reference 2)

E. Turbine Control Valve Fast Closure or Turbine Trip Scram

Turbine control valve fast closure or turbine trip scram anticipates
the pressure, neutron flux, and heat flux increase that could result
from control valve fast closure due to load rejection or control
valve closure due to turbine trip; each without bypass valve
capability, The reactor protection system initiates a scram in less
than 30 milliseconds after the start of control velve fast closure
due to load rejection or control valve closure due to turbine trip.
This scram is achieved by rapidly reducing hydraulic contrel oil
pressure at the main turbine control valve actuator dise dump
valves, This loss of pressure is sensed by pressure switches whose
contacts form the one-out-of-two-twice logic input to the reactor
protection system. This trip setting, a ncminally 50 percent
greater closure time and a different valve characteristic from that
of the turbine stop valve, combine to produce transients very
similar to that for the stop valve, No significant change in MCPR
occurs. Relevant transient analyses are discussed in References 2
and 3 of the Final Safety Analysis Report. This scram is bypassed
vhen turbine steam flow is below 30 percent of rated, as measured by
turbine first state pressure.

BFN 1.172.1-15
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2.1

BASES (Cont'd)
(Deleted)

. Meln Steam Line lsolation on Low Pressure and Main Steam Line
Hmnm._s:.m

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
does 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
{solation 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
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 valve
closure, neutron flux does not increase.

1.J.& K. Reactor Low Water Level Setpoint for Initiation of HPCI and RCIC

lf-

BFN

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.

References

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

2. GE Standard Application for Reactor Fuel, NEDE-24011-P-A and
NEDE-24011-P-A-US (latest approved version).
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TABLE 3.2.C

INSTRUMENTATION THAT INITIATES ROD BLOCKS

Function

APRM Upscale (Flow Bias)

APRM Upscale (Startup Mode) (8)

APRM Downscale (9)

APRM Inoperative

RBM Upscale (Flow Bias)

RBM Downscale {9}

REM Inoperative

IRM Upscale (8)

IRM Downscale (3)(8)

1RM Detector not in Startup Position (8)

IRM Inoperative (8)

SRM Upscale (8)

SRM Downscale (4)(8)

SRM Detector not in Startup Position (4)(8)

SRM Inoperative (8)

Flow Bias Comparator

Flow Bias Upscale

Rod Block Logic

High Water Level in West
Scram Discharge Tank
{LS-85-45L)

High Water Level in East

Scram Discharge Tank
(LS-85-45M)

{10b}

(13)

23%

(10c)

<108/125 of fuil scale
35/125 of full scale
(n

(10a)

< 1X10° counts/sec.

23 counts/sec.

(11)

(10a)

<10% difference in recirculation flows
<115% recirculation flow
N/A

<2 gal.

25 gal.
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NOTES FOR TABLE 3.2.C

-1'

BFN
Unit 3

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.

. IERM downscal: ig 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. SRMs B and D downscale function is bypassed vhen
IRMs B, D, F, and H are above range 2.

SRM detector not in startup position is bypassed when the count rate is
3100 counts per second or the above condition is satisfied.

., During repair or calibration of equipment, not more than one SRM or REM

channel nor mere than two APRM or 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, B, C, G all in range 8 or above 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 functions.

. The following operational restraints apply to the RBEM 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.

¢. 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.

d. With both RBM channels inopereble, place at least one

inoperable rod block monitor channel in the tripped condition
within one hour.

3.2/4,2-25



NOTES FOR TABLE 3.2.C (Cont'd)

8.

9.

10.

11,

12+

This function is bypassed when the mode switch is placed in RUN.
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 hig!'.
The inoperative trips are produced by the following functions:
a. SEBM 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 14 LPRM inputs.

(3) Circuit boards not in cir ik,
¢. RBM

(1) Local “operate-calibrate” switch not in operate.

(2) Circuit boards not in circuit,.

(3) RBEM fails to null.

(4) Less than required number of LPRM inputs for rod selected.

Detector traverse is adjusted to 114 ¢ 2 inches, placing the detector
lower position 24 inches below the lower core plate.

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 trip level setting and clipped value for this setting shall be as

BFN
Unit 3

specified in the CORE OPERATING LIMITS REPORT.
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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 rod
movement may be only by
actuating the manual scram
or placing the reactor mode
gwitch 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.

During operation with
CMFCP or CMFLPD equal

to or greater than 0,95,
either:

a., Both RBM channels shall
be OPERABLE:

or

b. Control rod withdrawal
shall be blocked.

SURVEILLANCE REQUIREMENTS

4.3.B. Control Rods

3.b.3 When the RWM 1s 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, During operation with
CMFCP or CMFLPD equal to
or greater than 0.95,
an instrument functional
test of the RBM shall be
performed prior to
withdrawal of the
designated rod(s) and
at least once per 24
hours thereafter,

3.3/4.3-8



3,3/4.3 BASES (Cont'd)

BEFN

5. The Rod Block Monitor (RBM) is designed to automatically prevent fuel
damage in the event of erroneous rod withdraval from locations of high
power density during high power level operation. Two RBM channels are
provided, and one of these may be bypassed from the conscle for
maintenance and/or testing. Automatic rod withdrawal blocks from one
of the channels will block erroneous rod withdrawal soon enough to
prevent fuel damage. The specified restrictions with one channel out
of service conservatively assure that fuel damage will not occur due
to rod withdrawal errors when this condition exists.

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 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 MCFR 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 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 by
consistently good ia-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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3.5/4.5 CORE AND CONTAINMERT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENIS
3.5.X Minimum Critical Power Ratio 4.%5.X Minipum Critical Power
(MCFR) Ratio (MCFR)
The minimum critical power ratio 1. MCPR shall be checked daily
(MCPR) shall be equal to or greater during reactor pover operation
than the operating limit MCPR at » 25% rated thermal power
(CLMCPR) as provided in the CORE and following any change in
OPERATING LIMITS REPORT. If at any pover level or distribution
time during steady-sta = operation that would cause operation
it ig determined by nor, ~° with a LIMITING CONTROL ROD
surveillance that the lin 'ng PATTERN.
value for MCPR is being exc..ded,
action shall be initisated within 2, The MCPR limit at rated flow
15 minutes to restore operation to and rated power shall be
within the prescribed limits. If determined sag piovided in the
the steady-state MCPR is not CORE OPERATIRG LIMITS REPORT
returned to within the prescribed using:
limita within two (2) hours, the ,I:
reactor shall be brought to the A, as defined in the CORE
COLD SHUTDOWN CONDITION within OPERATING LIMITS REPORT
36 hours, surveillance and prior to initial scram
corresponding action ehall continue time measurements for the
until reactor operation is within cycle, performed in
the prescribed limite, accordance with
Specification 4.3.C.1.
b. ’I: as defined in the CORE
OPERATING LIMITS REPORT
following the conclusion
of each ecram-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.

BFN 3.5/4.5-19
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3.5/4,5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION
3.5 Core and Containment Cooling Systems

L. APEM Setpoints

BFN
Unit 3

1.

Whenever the core thermal
power is ) 25% of rated, the
ratic of IRP/CMFLPD shall

be » 1.0, or the APRM scram
setpoint equation listed in
Section 2.1.A and the APRM
rod block setpoint equation
ligted in the CORE OPERATING
LIMITS REPORT shall be
muitiplied by FRP/CMFLPD.

when it is determined that
3.5.L.1 is not being met,
6 hours is allowed to
correct the condition.

If 3.5.L.1 and 3.5.L.2
cannot be met, the reactor
power shall be reduced to

¢ 25% of rated thermal power
within 4 hours.

3.5/4.

FRP/CMFLPD shall be
determined daily when
the reactor is ) 25% of
rated thermal power.

5-20
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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) The APLHGR for Specification 3.5.1

(2) The LHGR for Specification 3.5.J

(3) The MCPR Operating Limit for Specification 3.5.K/4.5.K

(4) The APRM Flow Blased Rod Block Trip Setting for
Specificsiion 2.1.A.1.c, Table 2.2.C, and Specification

3.5.L

(5) The RBM Upscale (Flow Bias) Trip Setting and clipped
value for this setting for Table 3.2.C

b. The analytical methods used to determine the core operating
1imits 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 det:rmined such that all
applicable limits (e.g., fuel thermal-mechanical limits,
core thermal-hydraulic limits, ECCS limits, nuclear limits
such as shutdown margin limits, (ransient analysis limits,
and accident analysis limits) of the safety snalysis 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.

BFN 6.0-26a
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