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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, O. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-259

BROWNS FERRY NUCLEAR 'PLANT UNIT I

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 196
License No. DPR-33

The Nuclear Regulatory Commission (the Commission) has found that:
A.

0,
The application for amendment by Tennessee Valley Authority (the
licensee) dated July 20, 1992, as supplemented March 18, 1993, complies
with the standards and requirements of the Atomic Energy Act of 1954, as
amended (the Act), and the Commission's rules and regulations set forth
in 10 CFR Chapter I;

The facil.ity will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the Commission;

C. There is reasonable assurance (i) that the activities authorized by this
amendment can be conducted without endangering the health and safety of
the public, and (ii) that such activities will be conducted in
compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public; and

E. The issuance of this amendment .is in accordance with 10 CFR Part 51 of
the Commission's regulations and all applicable requirements have been
satisfied.
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2. Accordingly,,the license is amended by changes to 'the Technical
Specifications as indicated in the attachment to this license amendment
and',paragraph 2.C.(2) of Facility Operating License No. DPR-33 is 'hereby
amended to read as follows:

(2) Technical S ecifications

The Technical Specifications contained in Appendices A and B, as revised
through Amendment .No. 196, are hereby incorporated in the license. The
licensee shall operate the facil,ity in accordance with the Technical
Specifications.

This license amendment is effective as of its date of issuance and shall
be implemented within 30 days from the date of issuance.

FOR THE NUCLEAR REGULATORY, COMMISSION

Attachment:
Changes to the Technical

Specifications

Date of Issuance: April 30, 1993

Frederick J. Heb on,,'Director
Project Directorate .II-4
Division of Reactor Projects - I/II
Office of Nuclear 'Reactor Regulation
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''1.0 DEFINITIONS (Co t'd)

H. Reactor Power 0 eration — Reactor power operation is any operati'on
in the STARTUP/HOT STANDBY or RUH MODE vith the reactor critical and
above 1 percent rated power.

I

I. STARTUP CO ITIO —The reactor is in the STARTUP COHDITIOH when the
withdrawal of control rods for the purpose of making the reactor
critical has begun, reactor pover is less 'than or equal to 1 percent
of rated, and the .reactor is in the STARTUP/HOT STAHDBY MODE.

J. HOT STANDBY CONDITIO —The reactor is in the HOT'TAHDBY COHDITION
when reactor power is less than or equal to 1 percent of rated. The
reactor is in the STARTUP/HOT STAHDBY MODE, and the reactor is not
in the STARTUP CONDITION. The reactor coolant temperature may be
greater than 212'.
Note that a HOT STAHDBY COHDITION cannot exist simultaneously vith a
STARTUP CONDITION due to the difference in intent. A HOT STANDBY
CONDITION exists when the reactor mode switch is placed in the
STARTUP/HOT STANDBY position (for example, to comply with an LCO)
and pover level has been reduced to 1 percent or lower. Anytime
control rods are being vithdrawn for the purpose of increasing
reactor pover level, the reactor mode svitch has been placed in the
STARTUP/HOT STANDBY position, and reactor pover level is at or belov
one percent, a STARTUP COHDITIOH exists.

K. SHUTDO CO ITIO —The reactor is in the SHUTDOWN COHDITIOH vhen
the reactor is in the Shutdown or Refuel Mode.

1. HOT SHUTDOWN CONDITIO —The reactor is in the HOT SHUTDOWN
CONDITIOH when reactor coolant temperature is greater than
212 F and the reactor is in the SHUTDOWN COHDITIOH.

2. COLD SHUTDO CONDITIO —The reactor is in the COLD SHUTDOWN
CONDITIOH vhen reactor coolant temperature is equal to or less
than 212' and the reactor is in the SHUTDOWN COHDITIOH.

coolant temperature is equal to or less than 212' in any Mode of
Operation (except as defined in K.2 above).

Unit 1
1.0-3 AMENOMENT N0. g 5'
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Mode of Operation of the reactor when there is fuel in the reactor
vessel, except that the Mode of Operation may remain unchanged when
the reactor mode, switch is temporarily maved to another position as
permitted by the notes'. When there is no fuel in the reactor
vessel, the reactor is- considered not to be in any Mode of Operation
or operational condition. The reactor mode switch may then be in
any position or may be inoperable. I

~t~t~Ht~nd~gsb' The reactor is in the
STARTUP/HOT STANDBY MODE when the reactor mode switch is
in the "STARTUP/HOT STANDBY" position. This is often
referred to as just the STARTUP MODE.

2. gg~~ —.The reactor is in the Run Mode when the reactor
mode switch is in the "Run" position.,

3 ~ ~Ltt~~Q — The reactor is in the Shutdown Mode when
the reg)or mode switch is in the "Shutdown" position.<
(2)(3)

4.
reactor mode switch is in the "Refuel" position.

The reactor mode switch may be placed in,any position to perform
required. tests or maintenance authorized by the sh'ift operations
supervisor, provided that the control rods are verified to remain
fully inserted by a second licensed operator or other technically
qualified member of the unit technical staff.

The reactor mode switch may be placed in the "Refuel"'osition
while,a single control rod drive is being removed from the reactor
pressure vessel per 'Specification 3elO.A.5 provided that reactor
coolant temperature is equal to or less than 212'.F.

) The reactor mode switch may be placed in 'the "Refuel" position
while a single, control rod is being recoupled or withdrawn,

provided'hat

the one-rod-out interlock is OPERABLE.

) The .reactor mode switch may be. placed in the "Startup/Hot
Standby" position and withdrawal of selected control rods is
,permi:tted for the purpose of determining the OPERABILITY of the RWM

prior to withdrawal of control .rods for the purpose of br'inging the
reactor to criticality.

BpN
'Unit 1

1. 0-4
Amendment 196
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2.1 BASES (Cont'd)

In summary

l. The licensed maximum power level is 3,293 Mwt.
t

2. Analyses of transients employ adequately conservative values of
the controlling reactor parameters.

3. The abnormal operational transients were analyzed to a power
level of 3,440 MWt.

4. The analytical procedures now used result in a more logical
answer than the alternative method of assuming a higher starting
power in conjunction with the expected values for the parameters.

The bases for individual setpoints are discussed below:

A. Neutron Flux Scram

l. APRM Flow-Biased Hi h Flux Scram Tri Settin Run Mode

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 NWt). Because fission chambers provide the basic
input signals, the APRM system responds directly to core
average neutron flux.

During 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-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.l 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
transients such as loss of feedwater heating. No safety
credit is taken for flow-biased scrams.

BFE
Unit 1

1.1/2.1-12
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(Cont'd)

2.

Analyses of the limiting transients show that no scram
adjustment is required to assure MCPR > 1.07 when the transient
is initiated from MCPR limits specified in Specification 3.5.k.

For operation in the startup mode while the reactor is at low
pressure, the APRM scram setting of 15 percent of rated power
provides adequate thermal margin between the setpoint and the
safety limit, 25 percent of rated. The .margin is adequate to
accommodate anticipated maneuvers associated with power plant
startup. Effects of increasing pressure at zero or 1'ow void
content are minor, cold water from sources available during
startup is not much colder than that already in the system,
temperature coefficients are small, and control rod patterns are
constrained to be uniform by operating procedures backed up by
the rod worth minimizer. Thus, of all possible sourcesi of
reactivity input, uniform control rod withdrawal is the most
probable cause of significant power rise. Because the flux
distribution associated with uniform rod withdrawals does not
involve high local peaks, and because several rods must be moved
to change power by a significant percentage of rated power, the
rate of power rise is very slow. Generally, the heat flux is in
near equilibrium with the fission rate. In an assumed uniform
rod withdrawal approach to the scram level', the rate of power
rise is no more than 5 percent of rated power per minute, and
the APRM system would be more than adequate to assure a scram
before the power could exceed the safety limit. The 15 percent
APRM scram remains active until the mode switch is placed in the
RUN position. This switch occurs when reactor pressure is
greater than 850 psig.

3.

The IRM System consists of 8 chambers, 4 in each of the reactor
protection system logic channels. The IRM is a 5-decade
instrument which covers the range of power level between that
covered by the SRM and the APRM. The 5 decades are covered by
the IRM by means of a range switch and the 5 decades are broken
down into 10 ranges, each being one-half of a decade in size.
The IRM scram setting of 120 divisions is active in each range
of the IRM. For example, if the instrument were on range 1, the
scram setting would be at 120 divisions for that range; likewiseif the instrument was on range 5, the scram setting would be
120 divisions on that range.

BFH
Unit 1

1.1/2.1-13 Amendment 196
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TABLE 3.2.C
INSTRUHENTATION THAT INITIATES ROD BLOCKS

Hinimum Operabl e
Channels Per

Tri Fn in Fn in Tri L v 1 in

4(1)

4(1)

4(1)

4(1)

2(7)

2(7)

2(7)

6(1)

6(1)

6(1)

APRH Upscale (Flow Bias) <0.66W + 42K (2)

APRH Downscale (9)

APRH Inoperative

RBH Upscale (Flow Bias)

RBH Downscale (9)

RBH Inoperative

IRH Upscale (8)

IRH Downscale (3)(8)

>31

(lob)

<0.66W + 40K (2)(13)

>31(

(10c)

<108/125 of full scale

>5/125 of full scale

IRH Detector not in Startup Position (8) (11)

APRH Upscale (Startup Hode) (8) <12%

6(l)

3(1) (6)

3(1) (6)

IRH Inoperative (8)

SRH Upscale (8)

SRH Downscale (4)(8)

(10a)

< 1X10 counts/sec.

>3 counts/sec.

3(1) (6)

3(1) (6)

2(1)

2(1)

SRH Inoperative (8)

Flow Bias Comparator

Flow Bias Upscale

Rod Block Logic

(10a)

<lOX difference in recirculation flows

<115% recirculation flow

N/A

SRH Detector not in Startup Position (4)(8) (11)

1(12)

1(12)

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

High Water Level in East
Scram Discharge Tank
(LS-85-45H)

<25 gal.

<25 gal ~
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TABLE 4.2.C
SURVEILlANCE RE(UIREHENTS FOR INSTRUHENTATION THAT INITIATE ROD BLOCKS

Fn in n inlT libr i n 17 In rmn h k

. APRH Upscale (Flow Bias)

APRH Upscale (Startup Hode)

APRH Downscale

APRH Inoperative

RBH Upscale (Flow Bias)

RBH Downscale

RBH Inoperative

IRH Upscale

IRH Downscale

IRH Detector Not in Startup Position

IRM Inoperative

SRH Upscale

SRH Downscale

SRM Detector Not in Startup Position

SRH Inoperative

Flow Bias Comparator

Flow Bias Upscale

Rod Block Logic

(1) (13)

(1) (13)

(1) (13)

(1) (13)

(1) (13)

(1) (13)

(1) (13)

(1) (2) (13)

(1) (2) (13)

once/3 months

once/3 months

once/3 months

N/A

once/6 months

once/6 months

N/A

once/3 months

once/3 months

once/day (8)

once/day (8)

once/day (8)

once/day (8)

once/day (8)

once/day (8)

once/day (8)

once/day (8)

once/day (8)

(1) (2) (13)

(1) (2) (13)

(1) (2) (13)

N/A

once/3 months

once/3 months

N/A

once/day (8)

once/day (8)

(2) (once/operating cycle) once/operating cycle (12) N/A

(1) (2) (13)

(1) (15)

(1)(13)

N/A N/A

once/operating cycle (20) N/A

once/3 months N/A

(16) N/A N/A

(2) (once operating cycle) once/operating cycle (12) N/A

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

East Scram Discharge
Tank Water Level High
(LS-85-45H)

once/quarter

once/quarter

once/operating cycle

once/operating cycle

N/A

N/A
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O'EACT V RO

LIMITI G CO ITIO S" FOR OPERATIO SURVEIL CE RE U REME S

3.3 REACTIVITY'OHTRO'.3 REACTIV CO ROL

icab t
Applies to the operational
status of the control rod system..

Appli'es to the surveillance
requirements'f the control
rod system.

Ob 'ect ve Ob ective

To assure the ability of the
control rod system to control
reactivity.

To verify the ability of the
control rod system to control
reactivity.

S ecificatio S ec f catio

,A. eact v t tat o s A. eact v t m tations

l. eactivit ma n — core
~oad~i

1. React v t a n—

A sufficient number of,con-
trol rods shall'e operable
so that the core could be
made subcritical in the
most reactive condition
during the operating cycle
with the strongest control
rod fully withdrawn and all

'theroperable control rods
fully inserted.

Sufficient control
rods shall be withdrawn
following a refueling
outage when core
alterations, were
performed to
demonstrate with a
margin of 0.38K, h k/k
the core can be made
subcritical at any time
in the subsequent fuel
cycle with the
analytically determined
strongest operable
control rod'ully
withdrawn and all other
operable rods fully
inserted.

~ BFH
Unit .1

3.3/4.3-1
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4 REACTIVIT NTROL

LIMITING'CONDITIONS FOR OPERATION SURVEILLANCE RE UIREMENTS

3.3.A.2 Reactivit mar in — ino erable
control rods

4.3.A.2. Reactivit mar in — in-
o erable control rods

a. Control rod drives which can-
not be moved with control
rod drive pressure shall be
considered inoperable. If
a partially or fully with-
drawn control rod drive can-
not be moved with drive or
scram pressure, the reactor
shall''be 'brought .to the COLD
SHUTDOWN CONDITION within 24
hours and shall not be
started unless (l) investi-
gation has demonstrated that
the cause of the failure is
not a failed control

rod'rive

mechanism collet
housing and (2) adequate
shutdown margin has been
demonstrated's required
by Specification 4.3.A.2.c.

a. Each partially or
fully withdrawn
OPERABLE

control'od

shall be
exercised one notch
at least once each
week when operating
above the power
level cutoff of the
RWM. In the event
power operation is
continuing with
three or more
inoperable control
rods, this test
shall'e performed
at least once each
day, when operating
above the power level
cutoff of the RWM.

0

BFN
Unit l 3. 3/4 ~ 3-2
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4 REACTIVITY CAROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RE UIREMENTS

3.3.A.2 React vit mar in — ino erable
control rods (Cont'd)

4.3.A.2 Reactivit mar in — in-
o erabl'e cont ol rods
(Cont'd)

b., The control rod direc-
tional control valves
for inoperable control
rods shall be disarmed
electrically.

b. DELETED

c.'ontrol rods with scram
times greater than those.
permitted by Specification
3.3.C.3 are inoperable,
but if they can be
inserted with control
rod drive pressure they
need not be disarmed
electrically.

C ~ When it is initially
determined that a control
rod is incapable of
normal insertion a test
shall be conducted to
demonstrate that the
cause of the malfunction
is not a failure in the
control rod drive
mechanism. If this can
be demonstrated an
attempt to fully insert
the control rod shall be
made. If the control
rod cannot be inserted
and an investigation has
demonstrated that the
cause of failure is not
a failed control rod
drive mechanism collet
housing, a shutdown
margin test shall be
made to demonstrate
under this condition
that the core can be
made subcritical for any
reactivity condition
during the remainder of
the operating. cycle with
the analytically
determined highest worth
control rod capable of
withdrawal fully
withdrawn, and all other
control, rods capable of
insertion fully inserted.

~ BFR
Unit 1

3.3/4.3-3
Amendment 196
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3 3 4'.'3 REACTIVITY CONTROL

LIMITING:CONDITIONS FOR OPERATION SURVEILLANCE RE UIREMENTS

3.3.A.'2 Reactivit mar in — ino erable
control rods (Cont'd)

4.3.A.2 Reactivit mar in — in-
o erable control rods
(Cont'd) ~

d. DELETED

e. Control rods with inoperable
accumulators or those whose
position cannot be
positively determined shall
be considered inoperable.

d. The control rod
accumulators shall be
determined OPERABLE at
least once per 7 days by
verifying that the
.pressure and level
detectors are not in the
alarmed condition.

f. Inoper'able control rods
shall be positioned
such that Specification
3.3.A.l is met. In
addition, dur'ing reactor
power operation, no more
than one control rod in
any Sx5 array may be
inoperable (at least 4
OPERABLE control rods
must, separate any 2
inoperabl'e ones). If
this specification cannot
be met the reactor shall
not be started, or if at
power, the reactor shall
be brought to a SHUTDOWN
CONDITION- within 24 hours.

BFN
Unit 1 Amendment 196
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4 REACTi ~

LIMITI G CONDITIONS FOR OPERATION SURVEILLANCE RE UIREMENTS

3.3.'B. Control 'Rods 4.3.B. Control Rods

l. Each control rod shall be
coupled to its drive or
completely inserted and the
control rod directional
control valves disarmed
electrically. This
requirement does not apply
in the SHUTDOWN CONDITION.
when the reactor is vented.
Two control rod drives may
be removed as 1'ong as
Specification 3.3.A.l
is met.

1. The coupling integrity
shall be verified for
each withdrawn control
rod as follows:

a. Verify that the
control rod is
following the drive
by observing any
response in the
nuclear instru-
mentation each time
a rod is moved
when the reactor
is operating above
the preset power
level cutoff of
the RWM.

b. When the rod is
fully withdrawn
the first time
after each
refueling outage
or after
maintenance,
observe that the
drive does not .go
to the overtravel
position.

'2. The control rod drive
housing support system shall
be in place during REACTOR
POWER OPERATION or when the
reactor coolant system is
.pressurized'bove atmospheric
pressure with fuel in the
reactor vessel, unless all
control rods are fully
inserted and Specification
3.3.A.l .is met.

2. The control rod drive
housing support system
shall be inspected
after reassembly

and'he

results of the
inspection recorded.

Unit 1
3.3/4.3-5

Amendment 196
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~ /4 REACTIVITY ROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RE UIREMENTS

4.3.B. Control Rods

3.a DELETED 3.a DELETED

3.b Whenever the reactor is
in the startup or run modes
below 10K rated power, the
Rod Worth Minimizer (RWM)
shall be OPERABLE.

3.b.l The Rod Worth
Minimizer (RWM) shall
be demonstrated to be
OPERABLE for a
reactor startup by
the following checks:

1. Should the RWM become
inoperable after the
first twelve rods have
been withdrawn, the
start-up may continue
provided that a second
licensed operator or
other technically
qualified member of the
plant staff is present
at the console verifying
compliance with the
prescribed control rod
program.

a. By demonstrating
that the control
rod patterns and
Banked Position
Withdrawal
Sequence (or
equivalent) input
to the RWM

computer are
correctly loaded
following any
loading of the
program into the
computer.

2. Should the RWM be
inoperable before the
first twelve rods are
withdrawn, start-up may,
continue provided a
second licensed operator
or other technically
qualified member of the
plant staff is present
at the console verifying
compliance with the
prescribed control rod
program. Use. of this
provision is limited to
one plant startup per
calendar year.

b. Within. 8 hours
prior to withdrawal
of control rods for
the purpose of
making the reactor
critical verify
proper annunciation
of the selection
error of at least
one out-of-sequence
control rod.

c. Within 8 hours prior
to withdrawal of
control rods for the
purpose of making
the reactor
critical, the rod
block function of
the RWM shall be
verified by moving
an out-of-sequence
control rod.

Unit 1
3.3/4.3-6
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~./4 REACTIVITY ROL

LIMITING CONDITIONS FOR OPERATION SURVEIL 'E RE UIREMENTS

3 .3.B. Control .Rods

3.b (Cont'd)

3. Should the RWM become
inoperable on a shutdown,
shutdown may continue
provided that a second
licensed operator or other
technically qualified member
of the plant staff is present
at the console verifying
compliance with the
prescribed control- rod
program.

4.3.B. Control Rods

3.b.2 The Rod Worth
Minimizer (RWM)
shall be
demonstrated to be
OPERABLE for a reactor
shutdown by the
following checks:

a. By demonstrating
that the control
rod patterns and
Banked Position
Withdrawal Sequence
(or equivalent)
input to the RWM

computer are
correctly loaded
following any
loading of the
program into the
computer.

b. Within 8 hours
prior to RWM

automatic
initiation when
reducing thermal
power, verify
proper annunciation
of the selection
error of at least
one out-of-sequence
control rod.

c. Within one hour
after RWM automatic
initation when
reducing thermal
power, the rod
block function of
the RWM shall be
verified by moving
an out-of-sequence
control rod.

BFH
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~ ~ . ~ /4 REACTIVITY ROL

LIMITING CONDITIONS FOR 'OPERATION SURVEILLANCE RE UIREMENTS

3.3.B. Control Rods 4.3.B. Control Rods

3oc ~ If Specifications
3.3.B.3.b.l'hrough'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
10K, rated pover, control .rod
movement may be only by
actuating the manual scram
or pl'acing the reactor mode
switch in the shutdown
position.

'3.b.3 When the RWM is not
OPERABLE a second
licensed operator
or other technically.
qualified'ember of
the plant staff shall
verify that the correct
rod'rogram is followed.

4. 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.

4. Prior to control rod
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.

5'. During operation vith
limiting control rod
patterns, as determined by
the designated'ualified
personnel, either:

a. Both RBM channels shall
be OPERABLE:

or

5. When a limiting
control rod pattern
'exists, .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.

b. Control rod vithdrawal
shall be blocked.

BFH
Unit 1
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~ ~ , ~/4 'EACTIVITY ROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RE UIREMENTS

3.3.C., Scram Insertion Times~ ~ 4.3.C. Scram Insertion Times

1. The average scram
insertion time, based on
the deenergization of the
scram pilot valve sole-
noids as time 'zero, of
all OPERABLE control rods
in the reactor power
operation condition shall
be no greater than:

5
'20
50
90

0.375
0.90
2.0
'3. 500

X Inserted From Av . Scram Inser-
Full Withdrawn tion Times

sec'.

After each refueling
outage, all'PERABLE
rods shall be
scram-time tested from
the fully withdrawn
position with the.
nuclear system
pressure above 800
psig. This testing
.shall. be completed
prior to exceeding 40K
power.'elow lOX I

power, only rods in
those sequences which
were fully withdrawn
in the region from
100K rod density to
'50K, rod densi'ty shall
be scram-time tested.

Unit 1
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3,.3/4.3 g~SES ~
A. React v L tat o

The requirements for the control rod drive system have been
identified by evaluating the need for reactivity control via
control rod movement over .the full spectrum of plant conditions
and events. As discussed in subsection 3.4 of the Final Safety
Analysis Report, the control rod system design is intended to
provide sufficient control of core reactivity that the core
could be made subcritical with the strongest rod fully
withdrawn. This reactivity characteristic has been a basic
assumption in the analysis of plant performance. Compliance
with this requirement can be demonstrated conveniently only at
the time of initial fuel loading or refueling. Therefore, the
demonstration must be such that it will apply to the entire
subsequent fuel cycle. The demonstration shall be performed
with the reactor core in the cold, xenon-free condition and
will show that the reactor is subcritical by at least R + 0.38
percent !Dc with the analytically determined strongest control
rod fully withdrawn.

The value of "R", in units of percent hk, is the amount by
which the core reactivity, in the most reactive condition at
any time in the subsequent operating cycle, is calculated to be
greater than at the time of the demonstration. "R", therefore,
is the difference between the calculated value of maximum core
reactivity during the operating cycle and the calculated
beginning-of-life core reactivity. The value of "R" must be
positive or zero and must be determined for each fuel cycle.

The demonstration is performed with a control rod which is
calculated to be the strongest rod. In determining this
"analytically strongest" rod, it is assumed that every fuel
assembly of the same type has identical material properties.
In the actual core, however, the control cell material
properties vary within allowed manufacturing tolerances, and
the strongest rod is determined by a combination of the control
cell geometry and local ho. Therefore, an additional margin is
included in the shutdown margin test to account for the fact
that the rod used for the demonstration (the "analytically
strongest") is not necessarily the strongest rod in the core.
Studies have been made which compare experimental criticals
with calculated criticals. These studies have shown that
actual criticals can be predicted within a given tolerance
band. For gadolinia cores the additional margin required due
to control cell material manufacturing tolerances and
calculational uncertainties has experimentally been determined
to be 0.38 percent hk. Mhen this additional margin is
demonstrated, it assures that the reactivity control
requirement is met.

BFH
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~ y .,3.3/4.3 BASES

2 ~

(Conti
Reactivit mar in — ino erable control rods — Specification
3.3.A.2 requires that a rod be taken out of service if it
cannot be moved with drive pressure. If the rod is fully
inserted and disarmed electrically+, it is in a safe position
of maximum contribution to shutdown'eactivity. If it is
disarmed electrically in a nonfully inserted position, that,
position shall be consistent with the shutdown reactivity
limitations stated in Specification 3.3.A.1. This assures that
the core can be shut down at all times with the remaining
control rods assuming the strongest OPERABLE control rod does
not insert. Also if damage within the control rod drive
mechanism and in particular, cracks in drive internal housings,
cannot be ruled out, then a generic problem affecting a number
of drives cannot be ruled out. Circumferential cracks
resulting from stress-assisted intergranular corrosion have
occurred in the collet housing of drives at several BWRs. This
type of cracking could occur in a number of drives and if the
cracks propagated until severance of the collet housing
occurred, scram could be prevented in the affected rods.
Limiting the period of operation with a potentially severed rod
after detecting one stuck rod will'ssure that the reactor will
not be operated with a large number of rods with failed collet
housings. The Rod Worth Minimizer is not automatically
bypassed until reactor power is above the preset power level
cutoff. Therefore, control rod movement is restricted and the
single notch exercise surveillance test is only performed above
this power level. The Rod Worth Minimizer prevents movement of
out-of-sequence rods unless power is above the preset power
level cutoff.

B. Control Rods

Control rod dropout accidents as discussed in the FSAR can lead
to significant core damage. If coupling integrity is
maintained, the possibility of a rod dropout accident is
eliminated. The overtravel position feature provides a
positive check as only uncoupled drives may reach this
position. Heutron instrumentation response to rod movement
provides a verification that the rod is following its drive.
Absence of such response to drive movement could indicate an
uncoupled condition. Rod position indication is required for
proper function of the Rod Worth Minimizer.

* To disarm the drive electrically, four amphenol .type plug connectors are
removed from the drive insert and withdrawal solenoids rendering the rod
incapable
drive and
minimizes
eliminate

of withdrawal. This procedure is equivalent to valving out the
is preferred because, in this condition, drive water cools and
crud accumulation in the drive. Electrical disarming does not
position indication.

BFH
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.,3. 3/4. 3 BASES (Coal )

2. The control rod housing support restricts the outward movement
of a control rod to less than 3 inches in the extremely remote
event of a housing failure. The amount of reactivity which
could be added by this small amount of rod withdrawal, which is
less than a normal single withdrawah increment, will not
contribute to any damage to the primary coolant system. The
design basis is given in subsection 3.5.2 of the FSAR and the
safety evaluation is given in subsection 3.5.4. This support
i's not required if the reactor coolant system is at atmospheric
pressure since there would then be no driving force to rapidly
eject a drive, housing. Additionally, the support is not
required if all control rods are fully. inserted and if an
adequate shutdown margin with one control rod withdrawn has
been demonstrated, since the reactor would remain subcritical
even in the event of complete ejection of the strongest control
rode

3 ~ The Rod Worth Minimizer (RWM) restricts withdrawals and
insertions of control rods to prespecified sequences. All
patterns associated with these sequences have the
characteristic that, assuming the worst single deviation from
the sequence, the drop of any control rod from the fully
inserted position to the position of the control rod drive
would not cause the reactor to sustain a power excursion
resulting in any pellet average enthalpy in excess of 280
calories per gram. An enthalpy of 280 calories per gram is
well below the level at which rapid fuel dispersal could occur
(i.e., 425 calories per gram). Primary system damage in this
accident is not possible unless a significant amount of fuel is
rapidly dispersed. Reference Sections 3.6.6, 7.16.5.3, and
14.6.2 of the FSAR, and NEDE-24011-P-A, Amendment 17.

In performing the function described above, the RWM is not
required to impose any restrictions at core power levels in
excess of 10 percent of rated. Material in the cited reference
shows that it. is impossible to reach 280 calories per gram in
the event of a control rod drop occurring at power greater than
10 percent, regardless of the rod pattern. This is true for
all normal and abnormal patterns including those which maximize
individual control rod worth.

BFH
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BASES (Codl

At power levels below 10 percent of rated, abnormal control rod
)patterns could .produce rod worths high enough to be of concern

relative to the 280 calorie per gram rod drop limit. In this
range the RWM constrains the control rod sequences and patterns
to those which involve only acceptable rod worths.

The Rod Worth Minimizer provides automatic supervision to
assure that out of sequence control rods will not be withdrawn
or inserted; i.e., it limits operator deviations from planned
withdrawal sequences. Reference Section 7.16.5.3 of the FSAR.
The RWM functions as a backup to procedural control of control
rod sequences, which limit the maximum reactivity worth of
control rods. When the Rod Worth Minimizer is out of service,
special criteria allow a second licensed operator or other
technically qualified member of the plant staff to manuallyfulfillthe control rod pattern conformance functions of this
system. The requirement that the RWM be OPERABLE for the
withdrawal of the first twelve rods on a startup is to ensure
that a high degree of RWM availability is maintained.

The functions of the RWM make it unnecessary to specify a
license limit on rod worth to preclude unacceptable
consequences in the event of a control rod drop. At low
powers, below 10 percent, the RWM forces adherence to
acceptable (Banked Position Withdrawal Sequence or equivalent)
rod patterns. Above 10 percent of rated power, no constraint
on rod pattern is required to assure that rod drop accident
consequences are acceptable. Control rod pattern constraints
above 10 percent of rated power are imposed by power
distribution requirements, as defined in Sections 3.5.I, 3.5.J,
4.5.I, and 4.5.J of these technical specifications.

4 ~ The Source Range Monitor (SRM) system performs no automatic
safety system function; i.e., it has no scram function. It
does provide the operator with a visual indication of neutron
level. The consequences of reactivity accidents are functions
of the initial neutron flux. The requirement of at least
3 counts per second assures that any transient, should it
occur, begins at or above the initial value of 10 of rated
power used in the analyses of transients from cold conditions.
One OPERABLE SRN channel would be adequate to monitor the
approach to criticality using homogeneous patterns of scattered
control rod withdrawal. A minimum of two OPERABLE SRNS are
provided as an added conservatism.

3.3/4.3-16 Amendment 196
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. 3.3/4.3 BASES .(Con)

0
The surveillance requirement for scram testing of all the control rods
,after each refueling -outage and 10 percent of the control rods at 16-week
intervals is adequate for determining the OPERABILITY of the control rod
system yet is not so frequent as to cause excessive wear on the control
rod system components.

The numerical values assigned 'to the predicted scram performance are
based on the analysi's of data from other BWRs with control 'rod drives the
same as 'those on Browns Ferry Nuclear Plant.

The occurrence'f scram times .within the limits, but significantly longer
than the average, should be viewed as an indication of systematic problem
with control rod drives especially if the number, of drives exhibiting
such scram times exceeds eight, the allowable number of inoperable rods.

In the analytical treatment of the transients which are assumed to scram
on high neutron flux, 290 milliseconds are allowed between a neutron
sensor reaching the scram point and the start of control rod motion.

This is adequate and conservative when compared to the typical time delay
of about,210 milliseconds estimated from scram test results.
Approximately the first 90 milliseconds of each of these time intervals
result from sensor and circuit delays after which the pilot scram
solenoid deenergizes to 120,milliseconds later, the control rod motion, is
estimated to actually begin. However, 200 milliseconds, rather than 120
milliseconds, are conservatively assumed for this time interval in the
transient analyses and are also included in the allowable scram insertion
times of Specification 3.3.C.

Unit 1
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~ ~ 3 -3/4. 3 BASES

D. Rea t v t orna s

During each fuel cycle excess operative reactivity varies .as fuel
depletes and as any burnable poison in supplementary control is
burned. The magnitude of this excess reac'tivity may be inferred
from the critical rod configuration. As fuel burnup progresses,
anomalous behavior in the excess reactivity, may be detected by
comparison of the critical. rod pattern at sel'ected base states to
the predicted rod inventory at that state. Power operating base
conditions provide the most sensitive and directly interpretable
data relative to core reactivity. Furthermore, using power operating
base conditions permits frequent reactivity comparisons.

Requiring a reactivity comparison at the specified frequency assures
that a comparison, will be made before the core reactivity change,
exceeds 1 percent hK. Deviations in core reactivity greater than
1 percent dX are not expected and require thorough evaluation. One
percent reactivity .into the. core would not lead to transients
exceeding design conditions of the reactor system.

E. No BASES provided for this specificat'ion

F. Sc am schar e Vol e

0
The nominal stroke time for the scram discharge volume vent and
drain valves is g 30 seconds following a scram. The purpose of
these valves is to limit the quantity of reactor water discharged
after a scram .and no direct safety function is performed. The
surveillance for the .valves assures that system drainage is not
impeded by a valve which fails to open and that the valves are
operable and capable of closing upon a scram.

References

1. Generic Reload Fuel Application,
Licensing Topical Report, HEDE-24011-P-A and Addenda.
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UNITED STATES
NUCLEAR REGULATORY COIVIMISSION

WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

'DOCKET NO. 50-260

BROWNS FERRY NUCLEAR PLANT UNIT 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No, 212
License No. DPR-52

The Nuclear Regulatory Commission (the, Commission) has found that:

A.

~,
C.

D.

E.

The application for. amendment''by Tennessee Valley Authori'ty (the
licensee) dated July 20, 1992, as supplemented March 18, 1993, complies
with the standards and requirements of the Atomic Energy Act of 1954, as
amended (the Act), and the 'Commission's rules and regulations set forth
in 10 CFR Chapter I;,

The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations. of the Commission;

There is reasonable assurance (i) that the activities authorized by this
amendment can be:conducted without endangering the health and safety of
the public, and (ii), that such activities will be conducted in
compl'iance with the Commission's regulations;

The issuance of this amendment, will. not be inimical to the common
defense and security or. to the 'health and safety of the public; and

The issuance of this amendment is in accordance with 10 CFR Part 51 of
the Commission's regulations and'll applicabl'e requirements have been
satisfied.
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2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated, in the attachment to this license amendment
and paragraph 2.C.(2) of 'Facility Operating License No. DPR-52 is hereby
amended to read as follows:

3.

(2) Technical S ecifications

The Technical, Specifications, contained in Appendices A and 8; as revised
through Amendment No. 212, are hereby incorporated in the license. The
licensee shal.l operate the facility in accordance with the Technical
Specifications.

This license amendment is effective as of its date of issuance and shall
'be implemented: within 30 days from the date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

.Attachment:
Changes to the Technical

Specifications

Date of Issuance: April 30, 1993

Frederick J. Heb on, Director
Project Directorate II-4
'Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation



0 0 ." ~, ~ ~ ~

0

41

IS~



TTACHMENT TO LICENSE AMENDMENT 212

CILITY OPERATING 'LICENSE NO. DP -52
DOCKET'O. 50-260

UNIT. 2
EFFECTIVE PAGE LIST

REMOVE INSERT

i
ii'.0-3
l.0-'4
1.1/2.1-12
1'.1/2.1-13
3.2/4.2-25
3.2/4.2-25a
3.2/4.'2-50

3.3/4.3-1
3.3/4.3-2
3.3/4.3-3
3.3/4.3-4
.3.3/4.3-5
3.3/4.3-6
3.3/4.3-7
3.3/4.3-8
3.3/4.3-9
3.3/4.3-10
3.3/4.3-13
3.3/4.3-14

'3.3/4.3-15
3.3/4.3-16
3.3/4.3-19
3.3/4.3-. 20

iii*
1.0-3*
1.0-4
1.1/2.1-12*
1.1/2.1-13
3.2/4.2-25
3.2/4.2-25a
3'.2/4.2-50
3.2/4.2-50a.
3.3/4.3-1*
3.3/4.3-2
3.3/4.3-3
3.3/4.3-4
3.3/4.3-5
3.3/4.3-6
3.3/4.3-7
3.3/4.3-8
3.3/4.3-9
3.3/4.3-10
3.3/4.3-13*
3.3/4.3-14
'3.3/4.3-15
3.3/4.3-16
3.3/4.3-19'.3/4.3-20*

*DENOTES OVERLEAF PAGES



~ ~



TABLE OF CONTENTS

Section

1.0 ,Definitions
'a

SAFETY LIMITS A LIMITING SAFETY SYSTEM
SETTINGS

~Pa e No.

1.0-1

1.1/2.1

1.2/2.2

Fuel Cladding Integrity

Reactor Coolant System Integrity.

LIMITING CONDITIONS FOR OPERATION AND
SURVEILLANCE RE UIREMENTS

'l.l/2.1-1

1.2/2.2-1

3. 1/4. 1

3. 2/4'. 2 Protective Instrumentation. 3.2/4.2-1

Reactor Protection System.. . . . . . . . . . . . . 3.1/4.1-1

A. Primary Containment and Reactor Building
Isolation Functions. 3.2/4.2-1

B. Core and Containment 'Cool'ing Systems—
Initiation and Control

C. Control Rod Block Actuation.

3.2/4.2-1

3.2/4.2-2

D. Radioactive Liquid Effluent Monitoring
Instrumentation.

E. Drywell Leak Detection .

F'. Surveillance Instrumentation .

G. Control Room Isolation .

H. Flood Protection .

3.2/4.2-3

3.2/4.2-4

3.2/4.2-4

3.2/4.2-4

3.2/4.2-4

I. Meteorological Monitoring Instrumentation. . . 3.2/4.2-4

J. Seismic Monitoring, Instrumentation . . . . . . 3.2/4.2-5

K. Radioactive Gaseous Effluent
Instrumentation

Monitoring
3.2/4.2-6

L. ATWS Recirculation Pump Trip . . . . . .' . . 3.2/4.2-6a

3.3/4.3 Reactivity Control. "3.3/4.3-1

A. Reactivity Limitations . . . . . . . . . . . . 3.3/4.3-1

B. Control 'Rods .

C.. Scram Insertion Times.

3.3/4.3-5

3.3/4.3-9

BFN
Unit 2

Amendment 212



II ~ I

il

il~

il~



~ . ~Scccic ~Pa e Nc

D. Reactivity Anomalies . . . . . . . - . . . . . 3.3/4.3-11

E. Reactivity Control . . . . . ~ ~ ~ ~

F. Scram Discharge Volume

3.3/4.3-12

3.3/4.3-12

3.4/4.4

3.5/4.5

Standby Liquid Control System . . . . . . . . . . . 3.4/4.4-1

A. Normal System Availability . . . . . . . ... . 3.4/4.4-1

B. Operation with Inoperable Components . . . . . 3.4/4.4-3

C. Sodium Pentaborate Solution. . . . . . . . . . 3.4/4.4-3

Core and Containment Cooling Systems. . . . . . . . 3.5/4.5-1

A. Core Spray System (CSS). . . . . . . . . . . . 3.5/4.5-1

B. Residual Heat Removal System (RHRS)
(LPCI and Containment Cooling) . . . . . . . 3.5/4.5-4

C. RHR Service Mater and Emergency
Equipment Cooling Mater Systems (EELS). . . 3.5/4.5-9

D. Equipment, Area Coolers . ... . . . . . . . . . 3.5/4.5-13

E. High Pressure Coolant Injection System
(HPCIS). . . . . . . . . . . . . . . . . . . 3.5/4.5-13

F. Reactor Core Isolation Cooling System
(RCICS)-. . . . . . . . . . . . . . . . . . . 3.5/4.5-14

G. Automatic Depressurization System (ADS). . . . 3.5/4.5-16

H. Maintenance of Filled Discharge Pipe . . . . . 3.5/4.5-17

I. Average Planar Linear Heat Generation Rate . . 3.5/4.5-18

J. Linear Heat Generation Rate (LHGR) . . . . . . 3.5/4.5-18

K. Minimum Critical Power Ratio (MCPR). . . . . . 3.5/4,5-19

L. APRM Setpoints . 3.5/4.5-20

M. Core Thermal-Hydraulic Stability . . . . . . . 3.5/4.5-20

3.6/4.6 Primary System Boundary . . ... . . . . . . . . , . 3.6/4.6-1

A. Thermal and Pressurization Limitations . . . . 3.6/4.6-1

B. Coolant Chemistry. 3.6/4.6-5

C. Coolant Leakage. 3.6/4.6-9

BFN
Unit 2

D. Relief Valves. . . . . . . . . . . . . . . . . 3.6/4.6-10

AMENDMHfTi(0. I74



0

IS~



~ ~

1.O . DEFINITIONS (Cont'd)

H. Reactor Power 0 eration — Reactor power operation is any operation
in the STARTUP/HOT STANDBY or RUN 'MODE with the reactor critical and
above 1 percent rated power.

I. STARTUP CONDITIO — The reactor is in the STARTUP CONDITION when the
withdrawal of control rods for the purpose of making the reactor
critical has begun, reactor power is less than or equal to 1 percent
of rated, and the reactor is in the STARTUP/HOT STANDBY MODE.

J. HOT STANDBY CONDITIO —The reactor is in the HOT STANDBY CONDITION
when reactor power is less than or equal to 1 percent of rated. The
reactor is in the STARTUP/HOT STANDBY MODE, and the reactor is not
in the STARTUP CONDITION. The reactor coolant temperature may be
greater than 212'.
Note that a HOT STANDBY CONDITION cannot exist simultaneously with a
STARTUP CONDITION due to the difference in intent. A HOT STANDBY

CONDITION exists when the reactor mode switch is placed in the
STARTUP/HOT STANDBY position (for example,, to comply with an LCO)
and power level has been reduced to 1 percent or lower. Anytime
control rods are being withdrawn for the purpose of increasing
reactor power level, the reactor mode switch has been placed in the
STARTUP/HOT STANDBY position, and reactor power level is at or below
one percent, a STARTUP CONDITION exists.

K. SHUTDOWN CONDITIO — The reactor is in the SHUTDOWN CONDITION when
the reactor is in the Shutdown or Refuel Mode.

1. HOT SHUTDOWN CONDITIO — The reactor is in the HOT SHUTDOWN

CONDITION when reactor coolant temperature is greater than
212' and the reactor is in the SHUTDOWN CONDITION.

2., COLD SHUTDOWN CONDITION —The reactor is in the COLD SHUTDOWN

CONDITION when reactor coolant temperature is equal to or less
than 212' and the reactor is in the SHUTDOWN CONDITION.

coolant temperature is equal to or less than 212' in any Mode of
Operation (except as defined in K.2 above).
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M.
Mode of Operation of the reactor when there is fuel in the reactor
vessel, except that the Mode of Operation may remain unchanged when
the reactor mode switch is temporarily poved to another position as
permitted by the notes. When there is no fuel in the reactor
vessel, the reactor is considered not to be in any Mode of Operation
or operational condition. The reactor mode switch may then be in

!
any position or may be inoperable.

t t t t 4e —The reactor is in the
STARTUP/HOT STANDBY MODE when the reactor mode switch is
in the "STARTUP/HOT STANDBY" position. This is often
referred to as just the STARTUP MODE.

2. gg~+ — The reactor is in the Run Mode when /he reactor
mode switch is in the "Run" position.

3 ~
— The reactor is in the Shutdown Mode when

th* reg)or mode switch is in the "Shutdown" position.~
(2)(3)

4. '""' " '"'"'"'I"'I"
'"'eactormode switch is in the "Refuel" position.

The reactor mode switch may be pl'aced in any position to perform
required tests or maintenance authorized by the shift operations
supervisor, provided that the control rods are verified to remain
fully inserted by a second licensed operator or other technically
qualified member of the unit technical staff.

) The reactor mode switch may be placed in the "Refuel" position
while a single control rod drive is being removed from the reactor
pressure vessel per Specification 3.10.Ae5 provided that reactor
coolant temperature is equal to or less than 212'.

) The reactor mode switch may be placed in the "Refuel" position
while a single control rod is being recoupled or withdrawn provided
that the one-rod-out interlock is OPERABLE.

) The reactor mode switch may be placed in the: "Startup/Hot
Standby" position and withdrawal of selected control rods is
permitted for the purpose of determining the OPERABILITY of the RWM

prior to withdrawal of control rods for the purpose of bringing the
reactor to criticality.
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E.l BASES (Cont'd)

In summary

1. The licensed maximum power level is 3,293 MWt.
a

2. Analyses of transients employ adequately conservative values of
the controlling reactor parameters.

3. The abnormal operational transients were analyzed to a power
level of 3,440 MHt.

4. The analytical procedures now used result in a more logical
answer than the alternative method of assuming a higher starting
power in conjunction with the expected values for the parameters.

The bases for individual setpoints are discussed below:

A. Neutron Flux Sera

l. APRM Flow-Biased Hi h Flux Scram Tri Settin RUN Mode

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-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 scram provides
additional margin to the thermal limits for slow transients
such as loss of feedwater heating. No safety credit is
taken for flow-biased scrams.
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' 2: 1 QSSK (Cont'd)

Analyses of the 1 imiting transients show that no scram
adjustment is required to assure MCPR ) 1 . 0 7 when the transient
is initiated from MCPR 1 imits specif ied in Specification 3 . 5 . k .

2.

For operation in the startup mode while the reactor is at low
pressure, the APRM scram setting of 15 percent of rated power
provides adequate thermal margin between the setpoint and the
safety limit, 25 percent of rated. The margin is adequate to
accommodate anticipated maneuvers associated with power plant
startup. Effects of increasing pressure at zero or low void
content are minor, cold water from sources available during
startup is not much colder than that already in the system,
temperature coefficients are small, and control rod patterns are
constrained to be uniform by operating procedures backed up by
the rod worth minimizer. Thus, of all possible sources of
reactivity input, uniform control rod withdrawal is the most
probable cause of significant power rise. Because the flux
distribution associated with uniform rod withdrawals does not
involve high local peaks, and because several rods must be moved
to change power by a significant percentage of rated power, the
rate of power rise is very slow. Generally, the heat flux is in
near equilibrium with the fission rate. In an assumed uniform
rod withdrawal approach to the scram level, the rate of power
rise is no,more than five percent of rated power per minute, and
the APRM system would be more than adequate to assure a scram
before the power could exceed the safety limit. The 15 percent
APRM scram remains active until the mode switch is placed in the
RUN position. This switch occurs when reactor pressure. is
greater than 850 psig.

3.

The IRM System consists of eight chambers, four in each of the
reactor protection system logic channels. The IRM is a
five-decade instrument which covers the range of power level
between that covered by the SRM and the APRM. The five decades
are covered by the IRM by means of a range switch and 'the five
decades are broken down into 10 ranges, each being one-half of a
decade in size. The IRM scram, setting of 120 divisions is
active in each range of the IRM. For example, if the instrument
were on range 1, the scram setting would be at 120 divisions for
that range; likewise if the instrument was on range 5, the scram
setting would be 120 divisions on that range.
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TABLE 3.2.C
INSTRUHENTATION THAT INITIATES ROD BLOCKS

Hinimum Operabl e
Channels Per

Tri Fri in
4(1)

4(1)

4(1)

4(1)

Fn in
APRH Upscale (Flo'w Bias)

APRH Upscale (Startup Hode) (8)

APRH Downscale (9)

APRH Inoperative

Tri L v 1

<0.58W + SO% (2)

<12K

>3%

(lob)

in

2(7)

2(7)

2(7)

6(1)

6(1)

RBH Upscale (Flow Bias)

RBH Downscale (9)

RBH Inoperative

IRH Upscale (8)

IRH Downscale (3)(8)

<0.66W + 40Ã (2)( 13)

>3K

(10c)

<108/125 of full scale

>5/125 of full scale

6(1) IRH Detector not in Startup Position (8) (ll)
6(1)

3(1) (6)

3(1) (6)

3(1) (6)

3(1) (6)

2(1)

2(1)

1(12)

1(12)

IRH Inoperative (8)

SRH Upscale (8)

SRH Downscale (4)(8)

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

SRH Inoperative (8)

Flow Bias Comparator

Flow Bias Upscale

Rod Block Logic

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

High Mater Level in East
Scram Discharge Tank
(LS-85-45H)

(10a)

< 1X10 counts/sec.

>3 counts/sec.

(10a)

<10K difference in recirculation flows

<115% recirculation flow

N/A

<25 gal.

<25 gal.
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Fn in
SURVEILLANCE

APRH Upscale (Flow Bias)

APRH Upscale (Startup Hode)

APRH Downscale

APRH Inoperative

RBH Upscale (Flow Bias)

RBH Downscale

RBH Inoperative

IRH Upscale

IRH Downscale

IRH Detector Not in Startup Position

IRH Inoperative

SRH Upscale

SRH Downscale

SRH Detector Not in Startup Position

SRH Inoperative

Flow Bias Comparator

Flow Bias Upscale

Rod Block Logic

TABLE 4.2.C
REOUIREHENTS FOR INSTRUHENTATION THAT INITIATE ROD BLOCKS

Fn i nl T

(1) (13)

(1) (13)

(1) (13)

(1) (13)

(1) (13)

(1) (13)

(1) (13)

(1) (2) (13)

(1) (2) (13)

libr i n 17

once/3 months

once/3 months

once/3 months

N/A

once/6 months

once/6 months

N/A

once/3 months

once/3 months

In rmn h k

once/day (8)

once/day (8)

once/day (8)

once/day (8)

once/day (8)

once/day (8)

once/day (8)

once/day (8)

once/day (8)

(2) (once operating cycle) once/operating cycle (12) N/A

(1)(2) (13)

(1)(2) (13)

(1)(2) ('13)

N/A

once/3 months

once/3 months

N/A

once/day (8)

once/day (8)

(1) (2) (13)

(1) (15)

(1) (15)

N/A N/A

once/operating cycl e (20) N/A

once/3 months N/A

(16) N/A N/A

(2) (once/operating cycle) once/operating cycle (12) N/A

West Scram Discharge
Tank Water Level High
(LS-85<SL)

East Scram Discharge
Tank Water Level High
(LS-85-45H)

once/quarter

once/quarter

once/18 months

once/18 months

N/A

N/A
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~ ~ ;I4 REAC VI Y RO

~I~ITI G CO 0 S 0 OP RA 0 SURVE C

3.3 C VI CO OL 4.3, 0 0

1 cab t

Applies to the operational
status .of the control rod system.

Applies to the surveillance
requirements of the control
rod system.

Ob ect ve Ob ect e

To assure the ability of the
control .rod system .to control
reactiv'ity.

To verify the ability of the
control rod system to control
reactivity.

S ec f cat o

A'. Reactivit Limitations

S ec icatio

A. ea t v t L mitat ons

1. Reactivit Ma n"- Core
L~oad n

l. ea t v t Mar

A sufficient number of con-
trol rods shall be OPERABLE
so that the core could be
made subcritical in the
most reactive condition
during the operating cycle
with the strongest, control
rod fully .withdrawn and all
other OPERABLE control rods
fully 'inserted.

Sufficient:control
rods shall be withdrawn
following a refueling
outage when core
alterations were
performed to
demonstrate with a
margin of 0.38K 6 k/k
the core .can be made
subcritical at any time
in the subsequent fuel
cycle with the
analytically determined
strongest OPERABLE
control rod fully
withdrawn and all other
OPERABLE rods fully
inserted.
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t4 'REACTIVI 0 ROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RE UIREMENTS

3.3.A.2 Reactivit Mar in — Ino erable
Control Rods

4.3.A.2 Reactivit Mar in — In-
o erable Control Rods

a. Control rod drives which can-
not be moved with control
rod drive pressure shall be
considered inoperable. If
a partially or fully with-
drawn control rod drive can-
not be moved with drive or
,scram pressure the reactor
shall be brought to .the COLD
SHUTDOWN CONDITION within 24
hours and shall not be
started unless (l) investi-
gation has demonstrated that
the cause of the failure is
not a failed control rod
drive mechanism collet
housing and (2) adequate
shutdown, margin has been
demonstrated, as required
by Specification 4.3'.A.2.c.

a. Each partially or
fully withdrawn,
OPERABLE control
rod shall be
exercised 'one notch
at least once each
week when operating
above the power
level cutoff of the
RWM. In the event
power. operation is
continuing with
three or more
inoperable control
rods, this test
shall be

performed't

least .once each
day, when operating
above the power level
cutoff of the RWM.
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~ ~ 4 REACTIVI NTROL

IM TING CONDITIONS FOR OPERATION SURVEILLANCE RE UIREME S

3 '.A.2 Reactivit Mar in — Ino erable~ ~ ~

Control Rods (Cont'd)
4.3.A.2 Reactivit Mar in — In-

o erable Control Rods
(Cont'd)

b. The control rod direc-
tional control valves
for inoperable control
rods shall be disarmed
electrically.

b. DELETED

c. Control rods with scram
times greater. than those
permitted by Specification
3.3.C.3 are inoperable,
but if they can be
inserted with control
rod drive pressure they
need not be disarmed
electrically.

C ~ When it is initially
determined that a control
rod is incapable of
normal insertion a test
shall be conducted to
demonstrate that the
cause of the malfunction
is not a failure in the
control rod drive
mechanism. If this'an
be demonstrated an
attempt to fully insert
the control rod shall be
made. If the control
rod cannot be inserted
and an investigation has
demonstrated that the
cause of failure is not
a failed control rod
drive mechanism collet
housing, a shutdown
margin test shall be
made to demonstrate
under this condition
that the core can be
made subcritical for any
reactivity condition
during the remainder of
the operating cycle with
the analytically
determined highest vorth
control rod capable of
vithdraval fully
withdrawn, and all other
control rods capable of
insertion fully inserted.
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LIMITING CONDITIONS FOR OPERATION

)
3.3.A.2 Reactivit Mar in — Ino erable

Control Rods (Cont'd)
4.3.'A.2 Reactivit ar in — In-

o erable Control Rods
(Cont'd)

SURVEILLANCE RE UIREMENTS

d. DELETED

e. Control rods with,inoperable
accumulators or those whose
position cannot be
positively determined: shall

I be considered inoperable.

d. The control rod
accumulators shall be
determined OPERABLE at
least once per 7 days by
verifying that the
pressure and level
detectors are not in the
alarmed condition.

f. Inoperable control rods
shall be positioned
such that Specification
3.3.A.l is met. In
addition, during reactor
power operation, no more
than one control rod in
any 5x5 array may be
inoperable (at least 4
OPERABLE control rods
must separate any 2
inoperable ones). If
this specification cannot
be met the reactor shall
not be started, or if at
.power, the reactor shall
be brought to a SHUTDOWN

CONDITION within 24 hours.
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4 C IVIT NTROL

LI I IN CO ITIONS FOR 'OPERATION

3.3.B. Control Rods

SURVEILLANCE RE UIREMENTS

4.3.B. Control Rods

l. Each control rod .shall be
coupled-'to its drive or
completely inserted and the
control rod directional
control valves disarmed
electrically. This
requirement does not apply
in the SHUTDOWN CONDITION
when the reactor is vented.
Two control rod drives may
be removed as long as
Specification 3.3.A.l,
is met.

1. The coupling integrity
shall be verified for
each withdrawn control
rod as follows:

a. Verify that the
control rod is
following the drive
by observing any
response in the
nuclear

instru-'entation each time-
a rod is moved
when the reactor
is operating above
the preset power
level cutoff of
the RWM.

b. When the rod is
fully withdrawn
the first time
after each
.refueling outage
or after
maintenance,
observe that the
drive does not go
to the overtravel
position.

2. The control rod drive
housing support system shall
be in place during REACTOR
POWER OPERATION or when the
reactor coolant system is
pressurized'bove atmospheric
with fuel in the reactor
vessel, unless all
control rods are fully
inserted and Specification
3.3.A.1 is met.

2. The control rod drive
housing support system
shall be inspected
after reassembly and
the results of the
inspection recorded.
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4 REACTIVI ONTROL

IMITING CONDITIONS FOR OPERATION SURVEILLANCE RE UIREMENTS

3.3.B. Control Rods

3.a DELETED 3 ~ a DELETED

4.3.B. Control Rods

3.b Whenever the reactor is
in the startup or run modes
below 10K rated power, the
Rod Worth Minimizer (RWM)
shall be OPERABLE.

1. Should the RWM become
inoperable after the
first twelve rods have
been withdrawn, the
start-up may continue
provided that a second
licensed operator or
other technically
qualified member of the
plant staff is pre56nt
at the console verifying
compliance with the
prescribed control rod
program.

3.b.l The Rod Worth
Minimizer (RWM) shall
be demonstrated to be
OPERABLE for a
reactor startup by
the following checks:

a. By demonstrating
that the control

~ rod patterns and
Banked Position
Withdrawal
Sequence (or
equivalent) input
to the RWM

computer are
correctly loaded
following any
loading of the
program into the
computer.

2. Should the RWM be
inoperable before the
first twelve rods are
withdrawn, start-up may
continue provided a
second licensed operator
or other technically
qualified member of the
plant staff is present
at the console verifying
compliance with the
prescribed control rod
program. Use of this
provision is limited to
one plant startup per
calendar year.

b. Within 8 hours
prior to withdrawal
of control rods for
the purpose of
making the reactor
critical verify
proper annunciation
of the selection
error of at least
one out-of-sequence
control rod.

c. Within 8 hours prior
to withdrawal of
control rods for the
purpose of making
the reactor
critical, the rod
block function of
the RWM shall be
verified by moving
an out-of-sequence
control rod.
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~ ~ 4 REACTIVIT NTROL

0
IMI I G CONDITIONS FOR'PERATION

3.3.B. Control Rods

3.b (Cont'd)

3. Should 'the RWM become
inoperable on a shutdown,
shutdown,may continue:
provided .that a second
licensed operator or other
technically qualified member
of the plant staff is present
at the console verifying
compliance with the
prescribed control rod
program..

SURVEILLANCE RE UIREMENTS

4.3.B. 'Control Rods

3.b.2 The Rod Worth
Minimizer (RWM)
shall be
demonstrated to,be
OPERABLE for a reactor
shutdown by the
following checks:

.a. By demonstrating
that, the control
rod patterns and
Banked Position
Withdrawal Sequence
(or equivalent)
input .to the RWM

computer are
correctly loaded
following any
loading of the
program into the
computer.

b. Within 8 hours
prior to RWM

automatic
initiation when
reducing thermal
power,, verify
proper annunciation
of the, selection
error of at least
one out-of-sequence
control rod.

c. Within one hour
after RWM automatic
initation when
reducing thermal
power, the, rod
block function of
the RWM shall be
verified by moving
an out-of-'equence
control rod.
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~ 4 REACTIVI NTROL

ITING CONDITIONS FOR OPERATION SURVEILLANCE RE UIREMENTS

3.3.B. Control Rods 4.3.B. Control Rods

3.c. If Specifications 3.3.B.3.b.l
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
10K rated power, control rod
movement may be only by
actuating the manual scram
or placing the reactor mode
switch in the shutdown
position.

3.b.3 When the RWM is not
OPERABLE a second
licensed operator
or other technically
qualified member of
the plant staff shall
verify that the correct
rod program is followed.

4. 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.

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
limiting control rod
patterns, as determined by
the designated qualified
personnel, either:

a. Both RBM channels shall
be OPERABLE:

or

5. When a limiting
control rod pattern
exists, 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.

b. Control rod withdrawal
shall be blocked.
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4 REAC IVIT ONTROL

,LI IT NG CONDITIONS FOR OPERATION SURVEILLANCE RE UIREME S

3.3.C. Scram Insertion Times 4.3.C. Scram Insertion Times

1. The average, scram
insertion time, based on
the deenergization of the
.scram pilot valve sole-
noids as time zero, of
all OPERABLE control rods
in the reactor power
operation -condition shall
be no greater than:

'5

20
50
90

0.375
0.90
2.0
3.500

X Inserted From Av Scram Inser-

l. After each refueling
outage, all OPERABLE
rods shall be
scram-time tested from
the fully vithdrawn
position with the
nuclear system
pressure above 800
psig. This testing
shall be completed
prior to exceeding 40K

!
power. Belov lOX
power, only rods in
those sequences vhich
vere fully withdrawn
in the region from
lOOX, rod density to
50K rod density shall
be scram-time. tested.
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~ ~ 8.3/4.3 BABBB

A. eac v i itat o

The requirements for the control rod drive system have been
identified by evaluating the need for reactivity control via
control rod movement over the full spectrum of plant conditions
and events. As discussed in subsection 3.4 of the Final Safety
Analysis Report, the control rod system design is intended to
provide sufficient control of core reactivity that the core
could be made subcritical with the strongest rod fully
withdrawn. This reactivity characteristic has been a basic
assumption in the analysis of plant performance. Compliance
with this requirement can be demonstrated conveniently only at
the time of initial fuel loading or refueling. Therefore, the
demonstration must be such that it will apply to the entire
subsequent fuel cycle. The demonstration shall be performed
with the reactor core in the cold, xenon-free condition and
will show that the reactor is subcritical by at least R + 0.38
percent hk with the analytically determined strongest control
rod fully withdrawn.

The value of "R", in units of percent hk, is the amount by
which the core reactivity, in the most reactive condition at
any time in the subsequent operating cycle, i's calculated to be
greater than at the time of the demonstration. "R", therefore,
'is the difference between the calculated value of maximum core
reactivity during the operating cycle and the calculated
beginning-of-life core reactivity. The value of "R" must be
positive or zero and must be determined for each fuel cycle.

The demonstration is performed with a control rod which is
calculated to be the strongest rod. In determining this
"analytically strongest" rod, it is assumed that every fuel
assembly of the same type has identical material properties.
In the actual core, however, the control cell material
properties vary within allowed manufacturing tolerances, and
the strongest rod is determined by a combination of the control
cell geometry and local kco. Therefore, an additional margin is
included in the shutdown margin test to account for the fact
that the rod used for the demonstration (the "analytically
strongest") is not necessarily the strongest rod in the core.
Studies have been made which compare experimental criticals
with calculated criticals. These studies have shown that
actual criticals can be predicted within a given tolerance
band. For gadolinia cores the addition'al margin required due
to control cell material manufacturing tolerances and
calculational uncertainties has experimentally been determined
to be 0.38 percent hk. When this additional margin is
demonstrated, it assures that the reactivity control
requirement is met.
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3.3/4.3 BASES

2 ~

(Con)
Reactivit Mar in — Ino erable Control Rods — Specification
3.3.A.2 requires that a rod be taken out of service if it
cannot be moved with drive pressure. If the rod is fully
inserted and disarmed electrically*, it is in a safe position
of maximum contribution to shutdown reactivity. If it is
disarmed electrically in a nonfully inserted position, that
position shall be consistent with the shutdown reactivity
limitations stated in Specification 3.3.A.1. This assures that
the core can be shut down at all times with the remaining
control rods assuming the strongest OPERABLE control rod does
not insert. Also if damage within the control rod drive
mechanism and in particular, cracks in drive internal housings,
cannot be ruled out, then a generic problem affecting a number
of drives cannot be ruled out. Circumferential cracks
resulting from stress-assisted intergranular corrosion have
occurred in the collet housing of drives at several BWRs. This
type of cracking could occur in a number of drives and if the
cracks propagated until severance of the collet housing
occurred, scram could be prevented in the affected rods.
Limiting the period of operation with a potentially severed rod
after detecting one stuck rod will assure that the reactor will
not be operated with a large number of rods with failed collet
housings. The Rod Worth Minimizer is not automatically
bypassed until reactor power is above the preset power level
cutoff. Therefore, control rod movement is restricted and the
single notch exercise surveillance test is only performed above
this power 1'evel. The Rod Worth Minimizer prevents movement of
out-of-sequence rods unless power is above the preset power
level cutoff.

.B. Control Rods

Control rod dropout accidents as discussed in the FSAR can lead
to significant core damage. If coupling integrity is
maintained, the possibility of 'a rod dropout accident is
eliminated. The overtravel position feature provides a
positive check as only uncoupled drives may reach this
position. Neutron instrumentation response to rod movement
provides a verification that the rod is following its drive.
Absence of such response to drive movement could indicate an
uncoupled condition. Rod position indication is required for
proper function of the Rod Worth Minimizer.

* To disarm the drive electrically, four amphenol type plug connectors are
removed from the drive insert and withdrawal solenoids rendering the rod
incapable of withdrawal. This procedure is equivalent to valving out the
drive and is preferred because, in this condition, drive .water cools and
minimizes crud accumulation in the drive. Electrical disarming does not
eliminate position indication.
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~ ~ ~, 3 '3/4.3 BASES (Cmoi)

2 ~ The control rod housing support restricts the outward movement
of a control rod to less than 3 inches in the extremely remote
event of a housing failure. The amount of reactivity which
could be added by this small amount of rod withdrawal, which is
less than a normal single withdrawal increment, will not
contribute to any damage to the primary coolant system. The
design basis is given in subsection 3.5.2 of the FSAR and the
safety evaluation is given in subsection 3.5.4. This support
is not required if the reactor coolant system is at atmospheric
pressure since there would then be. no driving force to rapidly
eject a drive housing. Additionally, the support is not
required if all control rods are fully inserted and if an
adequate shutdown margin with one control rod withdrawn has
been demonstrated, since the reactor would remain subcritical
even in the event of complete ejection of the strongest control
rode

3 ~ The Rod'orth Minimizer (RWM) restricts withdrawals and
insertions of control rods to prespecified sequences. All
patterns associated with these sequences have the
characteristic that, assuming the worst single deviation from
the sequence, the drop of any control rod from the fully
inserted position to the position of the control rod drive
would not cause the reactor to sustain a power excursion
resulting in any pellet average enthalpy in excess of 280
calories per gram. An enthalpy of 280 calories per gram is
well below the level at which rapid fuel dispersal could occur
(i.e., 425 calories per gram). Primary system damage in this
accident is not possible unless a significant amount of fuel is
rapidly dispersed. Reference Sections 3.6.6, 7.16.5.3, and
14 ' ' of the FSAR, and NEDE-24011-P-A, Amendment 17.

I

In performing the function described above, the RWM is not
required to impose any restrictions at core power levels in
excess of 10 percent of rated. Material in the cited reference

)

shows that it is impossible to reach 280 calories per gram in
the event of a control rod drop, occurring at power greater than
10 percent, regardless of the rod .pattern. This is true for
all normal and abnormal patterns including those which maximize
individual control rod worth.
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At power levels below 10 percent of rated, abnormal, control rod t

patterns could produce rod worths high enough to be of concern
relative to the 280 calorie per gram rod drop limit. In this
range the RWM constrains the control rod sequences and patterns g
to those which involve only acceptable rod worths.

The Rod Worth Minimizer provides automatic supervision to
assure that out of sequence control rods will not be withdrawn
or inserted; i.e., it limits operator deviations from planned
withdrawal sequences. Reference Section 7.16.5.3 of the FSAR.
The RWM functions as a backup to procedural control of control
rod sequences, which limit the maximum reactivity worth of
control rods. When the 'Rod Worth Minimizer is out of service,
special criteria allow a second licensed operator or other
technically qualified member of the plant staff to manually
fulfillthe control rod pattern conformance functions of this
system. The requirement that the RWM be OPERABLE for the
withdrawal of the first twelve rods on a startup is to ensure
that a high degree of RWM availability is maintained.

The functions of the RWM make it unnecessary to specify a
license limit on rod worth to preclude unacceptable
consequences in the event of a control rod drop. At low
powers, below 10 percent, the RWM forces adherence to
acceptable (Banked Position Withdrawal Sequence or equivalent)
,rod patterns. Above 10 percent of rated power, no constraint
on rod pattern is required to assure that rod drop accident
consequences are acceptable. Control rod pattern constraints
above 10 percent of rated power are imposed by power I

distribution requirements, as defined in Sections 3.5.I, 3.5.J,
4.5.I, and 4.5.J of these technical specifications.

4. The Source Range Monitor (SRM) system performs no automatic
safety system function; i.e., it has no scram function. It
does provide the operator with a visual indication of neutron
level. The consequences of reactivity accidents are functions
of the initial neutron flux. The requirement of at least
3 counts per second assures that any transient,, should it
occur, begins at or above the initial value of 10 of rated
power used in the analyses of transients from cold conditions.
One OPERABLE SRM channel would be adequate to monitor the
approach to criticality using homogeneous patterns of scattered
,control rod withdrawal. A minimum of two OPERABLE SRMs are
provided as an added conservatism.
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3.3/4.3 gAMS (Cot+1),

The surveillance requirement for scram testing of all the control rods
after each refueling outage and 10 percent of the control'ods at 16-week
intervals is adequate for determining the OPERABILITY of the control rod
system,yet is not so frequent as to cause excessive wear on the control
rod system components.

The numerical values assigned to the predicted scram performance a'e
based on the analysis of data from other BWRs with control rod drives the
same as those on Browns Ferry Nuclear Plant.

The occurrence of scram times within"the limits, but significantly longer
than the average, should be viewed as an indication of systematic problem
with control rod drives especially if the number of drives exhibiting
such scram times exceeds eight, the allowable number of inoperable rods.

In the analytical treatment of the transients which are assumed to scram
on high neutron flux, 290 milliseconds are allowed between a neutron
sensor reaching the scram point and the start of control rod motion.

This is adequate and conservative when compared to the typical time delay
of about 210 milliseconds estimated from scram test results.
Approximately the first '90 milliseconds of each of these time intervals
result from sensor and circuit delays after which the pilot scram
solenoid deenergizes to 120 milliseconds later, the control rod'otion is
estimated to actually begin. However, 200 milliseconds, rather than 120
milliseconds, are conservatively, assumed for this time interval in the
transient analyses and are also included in the allowable scram insertion
times of Specification 3.3.C.

BFN
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D ~ React v t o a es

During each fuel cycle excess operative reactivity varies as fuel
depletes and as any burnable poison in supplementary control is
burned. The magnitude, of,this, excess reactivity may be inferred
from the critical rod configuration. As .fuel burnup progresses,
anomalous behavior in the excess reactivity may be detected. by
comparison of the critical rod pattern at selected base states to
the predicted rod 'inventory at, that state. Power operating base
conditions provide the most sensitive and directly interpretable
data relative to core reactivity. Furthermore, using power operating
base conditions permits frequent reactivity comparisons.

Requiring a reactivity comparison at the specified frequency assures
that a comparison will .be made before the core reactivity change
exceeds 1 percent hK. Deviations in core reactivity greater than
1 percent AK are not expected and require thorough evaluation. One

,percent reactivity into the. core would not lead to transi'ents.
exceeding design conditions of the reactor system.

E. No BASES provided for this specification

F. Sc am Dischar e Vo ume

The nominal stroke time for the scram discharge volume vent
and'rainvalves is g 30 seconds following a scram. The purpose of

these valves, is to limit the quantity of reactor water discharged
after a scram and no direct safety function is performed. The
surveillance. for the valves assures that system drainage is not
impeded by a valve which fails to open and that the valves are
OPERABLE .and capable of closing upon a. scram.

Re erences

Generic Reload Fuel Application,
Licensing. Topical Report, HEDE-24011-P-A and Addenda.
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UNITED STATES
NUCLEAR REGUL'ATORY COMMISSION

WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-296

BROWNS FERRY NUCLEAR PLANT UNIT 3

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 169
License No. DPR-68

The Nuclear Regulatory Commission (the Commission) has found that:

A.

e.

C.

D.

E.

The application for amendment by Tennessee Valley Authority (the
licensee) dated July 20, 1992, as supplemented March 18, 1993, complies
with the standards and requirements of the Atomic Energy Act of 1954, as
amended (the Act), and the Commission's rules and regulations set forth
in 10 CFR Chapter I;
The facility .will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the Commission;

There is reasonable assurance (i) that the activities authorized by this
amendment can be conducted without endangering the health and safety of
the public, and (ii) that such activities will be conducted in
compliance'ith the Commission's regulations;

The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public; and

The issuance of this amendment is in accordance with 10 CFR Part 51 of
the Commission's regulations and all applicable .requirements have been
satisfied.
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2. Accordingly, the license is amended by changes to the

Technical'pecificationsas- indicated in the attachment to this license amendment
and paragraph 2.C.(2) of Facility Operating License No. DPR-68 is hereby
amended to read as follows:

,3

(2) Technical S ecifications

The Technical Specifications contained in. Appendices A and B, as revised
through Amendment No. 169, are hereby incorporated in the license. The
l,icensee shall operate the facility in accordance with the Technical
Specifications.

This license amendment is effective as of its date of issuance and shall
,be, implemented within 30 days from the date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Attachment:
Changes to the Technical

Specifications

Date -of Issuance: April 30, 1993

Frederick J. Hebd n, Director
Project Directorate II-4
Division of Reactor Projects - I/ I I
Office of Nuclear Reactor Regulation
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1.0 DEFINITIONS (Cont'd)

H. Reactor Power 0 eration — Reactor power operation is any operation
in the STARTUP/HOT STANDBY or RUN,MODE with the reactor critical and
above 1 percent rated power.

I. STARTUP CONDITIO — The reactor is in the STARTUP CONDITION when the
withdrawal of control rods for the purpose of making the reactor
critical has begun, reactor power is less than or equal to 1 percent
of rated, and the reactor is in the STARTUP/HOT STANDBY MODE.

J. HOT STANDBY CONDITION —The reactor is in the HOT STANDBY CONDITION
when reactor power is less than or equal to 1 percent of rated. The
reactor is in the STARTUP/HOT STANDBY MODE, and the reactor is not
in the STARTUP CONDITION. The reactor coolant temperature may be
greater than 212'.
Note that a HOT STANDBY CONDITION cannot exi'st simultaneously with a
STARTUP CONDITION due to the difference in intent. A HOT STANDBY
CONDITION exists when the reactor mode switch is placed in the
STARTUP/HOT STANDBY position (for example, to comply with an LCO)
and power level has been reduced to 1 percent or lower.. Anytime
control rods are being withdrawn for the purpose of increasing
reactor power level, the reactor mode switch has been placed in the
STARTUP/HOT STANDBY position, and reactor power level is at or below
one percent, a STARTUP CONDITION exists.

K. SHUTDOWN CONDITIO — The reactor is in the SHUTDOWN CONDITION when
the reactor is in the Shutdown or Refuel Mode.

1. HOT SHUTDOWN CONDITIO — The reactor is in the HOT SHUTDOWN

CONDITION when reactor coolant temperature is greater than
212' and the reactor is in the SHUTDOWN CONDITION.

2. COLD SHUTDOWN CONDITIO — The reactor is, in the COLD SHUTDOWN

CONDITION when reactor coolant temperature is equal to or less
than 212' and the reactor is in the SHUTDOWN CONDITION.

L.. COLD CONDITION —The reactor is in the COLD CONDITION when reactor
coolant temperature is equal to or less than 212' in any Mode of
Operation (except as defined in K.2 above).

BFN
Unit 3
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1.O (Cont'd)

M.
' — The reactor mode switch position determines the

Mode of Operation of the reactor when there is fuel in the reactor
vessel, except that the Mode of Operation may remain unchanged when
the reactor mode switch is temporarily m'oved to another position as
permitted by the notes. When there is no fuel in the reactor
vessel, the reactor is considered not to be in any Mode of Operation
or operational condition. The reactor mode switch may then be in
any position or may be inoperable. I

s '~ Nm
STARTUP/HOT STANDBY MODE when the reactor mode switch is
in the "STARTUP/HOT STANDBY" position. This is often
referred to as just the STARTUP MODE.

2 ~ g~~ — The reactor is in the Run Mode when the reactor
mode switch is in the "Run" position.

3. Q~t igwn 5gslg — The reactor is in the Shutdown Mode when
th res@or mode switch is in the "Shutdown" position.

4. ggggg~gg~ — The reactor is in the Refuel Mode yh~n the
reactor mode switch is in the "Refuel" position.

The reactor mode switch may be placed in any position to perform
required tests or maintenance authorised by the shift operations
supervisor, provided that the control rods are verified to remain
fully inserted by a second licensed operator or other technically
qualified member of the unit technical staff.

~ The reactor mode switch may be placed in the "Refuel" position
while a single control rod drive is being removed from the reactor
pressure vessel'er Specification 3.10.A.5 provided that reactor
coolant temperature is equal to or less than 212'.

~ The reactor mode switch may be placed in the "Refuel" position
while a single control rod is being recoupled or withdrawn provided
that the one-rod-out interlock is OPERABLE.

~ The reactor mode switch may be placed in the "Startup/Hot
Standby" position and withdrawal of selected control rods is
permitted for the purpose of determining the OPERABILITY of the RWM

prior to withdrawal of control rods for the purpose of bringing the
reactor to criticality.

BFN
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2.1 BASES (Cont'd)

In summary

1. The licensed maximum power level is 3,293 f&t.

2. Analyses of transients employ adequately conservative values of
the controlling reactor parameters.

3. The abnormal operational transients were analyzed to .a power
level of 3,440 MWt.

4. The analytical procedures now used result in a more logical
answer than the alternative method of assuming a higher starting
power in conjunction with the expected values for the parameters.

The bases for individual setpoints are discussed below:

A. Neutron Flux Scram

1. APRM Flow-Biased Hi h Flux Scram Tri Settin Run Mode

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 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-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
transients such as loss of feedwater heating. No safety
credit is taken for flow-biased scrams.

BFN
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2 ~

Analyses of the limiting transients show that no scram
adjustment is required to assure MCPR > 1.07 when the transient
is initiated from MCPR >***.

\

For operation in the startup mode while the reactor is at low
pressure, the APRN scram setting of 15 percent of rated power
provides adequate thermal margin between the setpoint and the
safety limit, 25 percent of rated. The margin is adequate to
accommodate anticipated maneuvers associated with power plant
startup. Effects of increasing pressure at zero or low void
content are minor, cold water from sources available during
startup is not much colder than that already in the system,
temperature coefficients are small, and control rod paf.terns are
constrained to be uniform by operating procedures backed up by
the rod worth minimizer. Worth of individual rods is very

low'n

a uniform rod pattern. Thus, of all possible sources of
reactivity input, uniform control rod withdrawal is the most
probable cause of significant power rise. Because the flux
distribution associated with uniform rod withdrawals does not
involve high local peaks, and because several rods must be moved
to change power by a significant percentage of rated power, the
rate of power rise is very slow. Generally, the heat flux is in
near equilibrium with the fission rate. In an assumed uniform
rod withdrawal approach to the scram level, the rate of power
rise is no more than '5 percent of rated, power per minute, and
the APRM system would be more than adequate to assure a scram
before the power could exceed the safety limit. The 15 percent
APRN scram remains active until the mode switch is placed in the
RUN position. This switch occurs when reactor pressure is
greater than 850 psig.

3.

The IRM System consists of 8 chambers, 4 in each of the reactor
protection system logic channels. The IRM is a 5-decade
instrument which covers the range of power level between that
covered by the SRM and the. APRN. The 5 decades are covered by
the IRM by means of a range switch and the 5 decades are broken
down into 10 xanges, each being one-half of a decade in size.
The IRM scram setting of 120 divisions is active in each range
of the IRN. For example, if the instrument was on range 1, the
scram setting would be 120 divisions for that range; likewise if
the instrument was on range 5, the scram setting, would be
120 divisions on that range.

«>'<>'<See Section 3.5.K
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TABLE 3.2.C
INSTRUMENTATION THAT INITIATES ROO BLOCKS

Hinimum Operabl e
Channels Per

4(1)

4(1)

4(1)

4(1)

2(7)

2(7)

2(7)

6(1)

6(1)

Fn in
APRM Upscale (Flow Bias)

APRH Upscale (Startup Hode) (8)

APRH Downscale (9)

APRH Inoperative

RBH Upscale (Flow Bias)

RBM Downscale (9)

RBH Inoperative

IRH Upscale (8)

IRH Downscale (3)(8)

Tri L v 1 e in

<0.66W + 42M (2)

<12K

>3K

(10b)

<0.66W + 40K (2)(13)

>3'r(

(10c)

<108/125 of full scale

>5/125 of full scale

6(1)

6(1)

3(1) (6)

3(l) (6)

3(1) (6)

3(1) (6)

IRH Detector not in Startup Position (8) (11)

IRH Inoperative (8)

SRH Upscale (8)

SRH Downscale (4)(8)

(10a)

< 1X10 counts/sec.

>3 counts/sec.

SRH Inoperative (8) (10a)

SRH Detector not in Startup Position (4)(8) (11)

2(1)

2(1)

1(12) "

1(12)

Flow Bias Comparator

Flow Bias Upscale

Rod Block Logi c

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

High Water Level in East
Scram Discharge Tank
(LS-85-45H)

<10K di ffe rene e in reci rcul ati on f1 ows

<115K recirculation flow

N/A

<25 gal.

<25 gal.
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TABLE 4.2.C
SURVEILLANCE RE()UIREHENTS FOR INSTRUHENTATION THAT INITIATE ROD BLOCKS

Fn in Fn i'nl T alibr ti n 17 In rum n h k

APRH Upscale (Flow Bias)

APRH Upscale (Startup Hode)

APRH Downscale

APRH Inoperative

RBH Upscale (Flow Bias)

RBH Downscale

RBH Inoperative

IRH Upscale

IRH Downscale

IRH Detector Not in Startup Position

IRH Inoperative

SRH Upscale

SRH Downscale

SRH Detector Not in Startup Position

SRH Inoperative

Flow Bias Comparator

Flow Bias Upscale

(1) (13)

(1) (13)

(1) (13)

(1) (13)

(1) (13)

(1) (13)

(1) (13)

(1)(2) (13)

(1) (2) (13)

once/3 months

once/3 months

once/3 months

N/A

once/6 months

once/6 months

N/A

once/3 months

once/3 months

once/day (8)

once/day (8)

once/day (8)

ohce/day (8)

once/day (8)

once/day (8)

once/day (8)

once/day (8)

once/day (8)

(2) (once operating cycle) once/operating cycle (12) N/A

(1) (2) (13)

(1) (2) (15)

(1) (2) (13)

N/A

once/3 months

once/3 months

N/A

once/day (8)

once/day (8)

(1)(2) (13)

(1) (15)

(1) (15)

N/A N/A

once/operating cycle (20) N/A

once/3 months N/A

(2) (once/operating cycle) once/operating cycle (12) N/A

Rod Block Logi c

Mest Scram Discharge
Tank Mater Level High
(LS-85-45L)

East Scram Discharge
Tank Mater Level High
(LS-85%5H)

(16)

once/quarter

once/quarter

N/A

once/operating cycle

once/operating cycle

N/A

N/A

N/A
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4 E C IVI CO 0

LIMITI G COND IONS FOR 0 E ON

e 3.3 'RE CTIV CO RO

SUR LLANCE RE U REMENTS

4.3 V CO 0

cab t
Applies to the operational
status of the control rod system.

Applies to .the surveillance
requirements of the control
rod system.

Ob ect ve Ob ect ve

To assure the ability of the
control rod system to control
reactivity.

To verify the ability of,the
control rod system to control
reactivity.

S ecification

A. Reactivit Limitat ons

S ecificatio

A. Rea vit Limitations

1. Reactivit mar in — core
~oadfn

1. Reactivit mar in—

A sufficient number of con-
trol rods shall be OPERABLE
so that the core could, be
made subcriti'cal in the
most reactive condition
during the operating cycle
with the strongest control
rod fully withdrawn and all
other OPERABLE control rods
fully inserted.

Sufficient. control
rods shall be withdrawn
following a refueling
outage when core
alterations were
performed to
demonstrate with a
margin of 0.38K 6 k/k
the core can be made
subcritical at any time
in the subsequent fuel
cycle with the
analytically determined
strongest OPERABLE
control rod fully
withdrawn and all other
OPERABLE rods fully
inserted.

~ HFW

Unit 3

3.3/4.3-1



II

0

O~



4'EACTIVITY NTROL

LIMITING

]
3 '.A.2

CONDITIONS FOR OPERATION

Reactivit mar in — ino erable
control rods

4 '.A.2 Reactivit mar in — in-
o erable cont ol rods

SURVEILLANCE RE UIREMENTS

Control rod drives which can-
not be moved with control
rod drive pressure shall be
considered inoperable. If
a partially or fully with-
drawn control rod .drive can-
not be moved with drive or
scram, pressure the reactor
shall be brought to the COLD
SHUTDOWN CONDITION within 24
hours .and shall not be
started unless (1) investi-
gation has demonstrated that
the cause of the failure is
not a failed control rod
drive mechanism collet
housing and (2) adequate
shutdown margin has been
demonstrated as required
by Specification 4 ''.A.2.c.

a. Each partially or
fully withdrawn
OPERABLE control
rod shall be
exercised one notch

. at least once each
,week when operating
above the power
level cutoff of the
RWM. Jn the event
power operation is
continuing with
three or more
inoperable control
rods, this test
shall be performed
at least once each
day, when operating
above the power level
cutoff of'he RWM.

b. The control'od direc-
tional control valves
for inoperable control
rods shall be disarmed
electrically.

b. DELETED

BFN
Unit 3

3.3/4.3-2
Amendment 169
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.~/4.3 REACTIVITY ROL

LIMITING CONDITIONS FOR'PERATION

e 3.3.A.2 Reactivit mar in — INOPERABLE
control rods (Cont'd)

SURVEILLANCE RE UIREMENTS

4.3.A.2 Reactivit mar in — IN-
OPERABLE control rods
(Cont'd)

c. Control rods with scram
times greater than those
'permitted by Specification
3.3.C.3 are INOPERABLE,
but if they can be
inserted with control
rod drive pressure they
need not be disarmed
electrically.

C ~ .When it is initially
determined that a
control rod is
incapable of normal
insertion a, test
shall be conducted to
demonstrate that the
cause of the
malfunction;,is not a
failure in the
control rod drive
mechanism. If this
can be demonstrated
an attempt to fully
insert the control
rod'hall be made.If the control rod
cannot be inserted
and an investigation
has demonstrated that
the cause of failure
is not a failed
control rod drive
mechanism collet
housing, a shutdown
margin test .shall be
made to,.demonstrate
under this condition
that the core can be
made subcritical for
any reactivity
condition during the
remainder of the
operating cycle with
the analytically
determined highest
worth control rod
capable, of withdrawal
fully withdrawn, and
all other control
rods capable of
insertion fully
inserted.

Unit 3
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION

~ ~ ~3.3.A'.2 Reactivit mar in — ino erable
control rods (Cont'd)

4'.3.A.2 Reactivit mar in — in-
o erable control rods
(Cont'd)

SURVEILLANCE RE UIREMENTS

d. DELETED

e. Control rods with inoperable
accumulators or those whose
position cannot be
posi'tively determined shall
be. considered, inoperable.

d. The control rod
accumulators shall be
determined OPERABLE at
least once per 7 days by
verifying that the
pressure and level
detectors are not in the
alarmed condition.

f. Inoperable control rods
shall be positioned
such that Specification
3.3.A.l is met., In
addition, during reactor
power operation, no more
than one control rod in
any 5x5 array may be
inoperable (at least 4
OPERABLE control rods
must separate any 2
inoperable ones). If
this specification cannot
be met the reactor shall
not be started,. or if at.
power, the reactor shall
be brought to a SHUTDOWN

CONDITION within 24 hours.

Unit 3
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4. REACTIVITY HTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RE UIREMENTS

3.3.B.. Control Rods 4.3.B. -Control Rods

1'. Each control rod shall be
coupled to its drive or
completely inserted and the
control rod directional
control valves disarmed
electrically. This
requirement does not apply
in the SHUTDOWN CONDITION
when the reactor is vented.
'Two control rod drives .may
be removed as long as
Specification 3.3.A.1
is met.

The coupling integrity
shall be verified for
each withdrawn control
rod as follows:

a. Verify, that the
control rod is
following the drive
by observing any
response in the
nuclear instru-
mentation each time
a rod is moved
when the reactor
is operating above
the preset power
level cutoff of
the RWM.

b. When the rod is
fully withdrawn
the first time
after each
refueling outage
or after
maintenance,
observe that the
drive does not go
to the overtravel
position.

2. The control rod drive
housing support system shall
be in place during REACTOR

POWER OPERATION or when the
reactor coolant system is
pressurized above atmospheric
pressure with fuel in the
reactor vessel, unless all
control rods are fully
inserted and Specification
3.3.'A.l is met.

2. The control rod drive
housing support system
shall, be inspected
after reassembly and
the results of the
inspection recorded.

Unit 3

'3.3/4'.3-5 Amendment 169



0 4
Jl,

~ f

O~

Cl

0



~4/A REACTIVITY ITROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RE UIREMENTS

3.3.B. Control Rods 4.3.B. Control Rods

3.a DELETED

3.b Whenever the reactor is
in the startup or run modes
below 10K rated power, the
Rod Worth Minimizer (RWM)
shall be OPERABLE.

3 '

3.b.l

DELETED

The Rod Worth
Minimizer (RWM) shall
be demonstrated to be
OPERABLE for a
reactor startup by
the following checks:

1. Should the RWM become
inoperable after the
first twelve rods have
been withdrawn, the
start-up may continue
provided that a second
licensed operator or
other technically
qualified member of the
plant staff is present
at the console verifying
compliance with the
prescribed control rod
program.

a. By demonstrating
that the control
rod patterns and
Banked Position
Withdrawal
Sequence (or
equivalent) input
to the RWM

computer are
correctly loaded
following any
loading of the
program into the
computer.

2. Should the RWM be
inoperable before the
first twelve rods are
withdrawn, start-up may
continue provided a
second licensed operator
or other technically
qualified member of the
plant staff is present
at the console verifying
compliance with the
prescribed control rod
program. Use of this
provision is limited to
one plant startup per
calendar year.

b. Within 8 hours
prior to withdrawal
of control rods for
the purpose of
making the reactor
critical verify
proper annunciation
of the selection
error of at least
one out-of-sequence
control rod.

c. Within 8 hours prior
to withdrawal of
control rods for the
purpose of making
the reactor
critical, the rod
block function of
the RWM shall be
verified by moving
an out-of-sequence
control rod.

Unit 3
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/4. 'REACTIVITY ROL
'I

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RE UIREMENTS

3.3.B. Control Rods

3.b (Cont'd)

3. Should the RWM become
inoperable on a shutdown,
shutdown may continue
provided that a second
licensed operator or other
technically qualified member
of the plant staff, is present
at the console verifying
compliance with the
prescribed control rod
program.

4.3.B. Control Rods

3.b.2 The Rod Worth
Minimizer (RWM)
shall be
demonstrated to:be
OPERABLE for a reactor
shutdown by the
foll'owing checks:

a. By demonstrating
that the control
rod patterns and
Banked Position
Withdrawal Sequence
(or equivalent)
input to the RWM

computer are
correctly loaded
following any
loading of the
program into the
computer.

b. Within 8 hours
prior to RWM

automatic
initiation when
reducing therma+
power, verify
,proper annunciation
of the selection
error of at least
one out-of-sequence,
control rod.

c. Within one hour
after RWM automatic
initation when
reducing thermal
power, the rod
block function of
the RWM shall be
verified by moving
an out-of-sequence
control rod.
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~ 4.3 REACTIVITY NTROL

LIMITING CONDITIONS FOR OPERATION

3.3.B. Control Rods

SURVEILLANCE RE
UIREMENTS'.3.B.

Control Rods

3.c. If Specifications 3.3.B.3.b.l
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
lOA rated power, control rod
movement may be only by
actuating the manual scram
or placing, the reactor mode
switch in the shutdown
position.

\
3.b.3 When the RWM is not

OPERABLE a,second
licensed operator
or other technically
qualified member of
the plant .staff shall
verify that the correct
rod program is followed.

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

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
limiting control rod
patterns, as determined by
the designated qualified
personnel, either:

a. Both RBM channels shall
be OPERABLE:

or

5. When a limiting
control rod pattern
exists, an instrument
functi'onal test of the
RBM shall be performed
,prior to withdrawal of
the designated rod(s)
and at least once per
24 hours thereafter.

b. Control rod withdrawal
shall be blocked.

BFH'nit
3
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4 'EACTIVITY ROL

\

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RE UIREMENTS

3.3.C. Scram Insertion Times 4.3.C. Scram Insertion Times

1. The, average .scram
insertion, time, based'n
the deenergization of the
scram pilot valve sole-
noids as time zero, of
all OPERABLE control rods
in the reactor power
operation condition shall
be no greater than:

5
20
50
90

0.375
0.90
2.0
3.5

X Inserted From Av Scram Inser-
Full Withdrawn tion Times sec

1. After each refueling
outage, all OPERABLE
rods shall be
scram-time tested from
the fully withdrawn
position with the
nuclear system
pressure above 800
psig. This testing
shall be completed
prior to exceeding 404
power., Below 10/
power, only rods in
those sequences which g
were fully withdrawn
in the region from
100A rod density to
50K rod density shall
be scram-time tested.
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3.3/4.3 BASES

A. Reac vit tat o

The requirements for the control rod drive system have been
identified by evaluating the need for, reactivity control via
control rod movement over the full spectrum. of plant conditions
and events. As discussed in subsection 3.4 of the Final Safety
Analysis Report, the control rod system design is intended to
provide sufficient control of core reactivity that the core
could be made subcritical with the strongest rod fully
withdrawn. This reactivity characteristic has been a basic
assumption in the analysis of plant performance. Compliance
with this requirement can be demonstrated conveniently only at
the time of initial fuel loading or refueling. Therefore, the
demonstration must be such that it will apply to the entire
subsequent fuel cycle. The demonstration shall be. performed
with the reactor core in the cold, xenon-free condition and
will show that the reactor is subcritical by at least R + 0.38
percent dDc with the analytically determined strongest control
rod fully withdrawn.

The value of "R", in units of percent Lk, is the amount by
which the core reactivity, in the most reactive condition at
any time in the subsequent operating cycle, is calculated to be
greater than at the time of the demonstration. "R"., therefore,
is the difference between the calculated value of maximum core
reactivity during the operating cycle and the calculated
beginning-of-life core reactivity. The value of "R" must, be
positive or zero and must be determined for each fuel cycle.

The demonstration is performed with a control rod which is
calculated to be the strongest rod. In determining this
"analytically strongest" rod, it is assumed that every fuel
assembly of the same type has identical material'roperties.
In the actual core, however, the control cell material
properties vary within allowed manufacturing tolerances, and
the strongest rod is determined by a combination of the control
cell geometry and local ken. Therefore, an additional margin is
included in the shutdown margin test to account for the fact
that the rod used for the demonstration (the "analytically
strongest") is not necessarily the strongest rod in the core.
Studies have been made which compare experimental criticals
with calculated criticals. These studies have shown that
actual criticals can be predicted within a given tolerance
band. For gadolinia cores the additional margin required due
to control cell material manufacturing tolerances and
calculational uncertainties has experimentally been determined
to be 0.38 percent tQc. When this additional margin is
demonstrated, it assures that the reactivity control
requirement is met.

Unit 3
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~ ~ 3.3/4.3 BASES (Cont

2. Reactivit mar in — ino erable control rods — Specification
3.3.A.2 requires that a rod be taken out of service if it
cannot be moved with drive pressure. If the rod is fully
inserted and disarmed electrically*, it is in a safe position
of maximum contribution to shutdown reactivity. If it is
disarmed electrically in a nonfully inserted position, that
position shall be consistent with the shutdown reactivity
limitations stated in Specification 3.3.A.l. This assures that
the core can be shut down at all times with the remaining
control rods assuming the strongest OPERABLE control rod does
not insert. Also if damage within the control rod drive
mechanism and in particular, cracks in drive internal housings,
cannot be ruled out, then a generic problem affecting a number
of drives cannot be ruled out. Circumferential cracks
resulting from stress-assisted intergranular corrosion have
occurred in the collet housing of drives at several BWRs. This
type of cracking could occur in a number of drives and if the
cracks propagated until severance of the collet housing
occurred, scram could be prevented in the affected rods.
Limiting the period of operation with a potentially severed rod
.after detecting one stuck rod will assure that the reactor will
not be operated with a large number of rods with failed collet
housings. The Rod Worth Minimizer is not automatically
bypassed until reactor power is above the preset power level
cutoff. Therefore, control rod movement is restricted and the
single notch exercise surveillance test is only performed above
this power level. The Rod Worth Minimizer prevents movement of
out-of-sequence rods unless power is above the preset power
level cutoff.

B. Control Rods

Control rod dropout accidents as discussed in the FSAR can lead
to significant core damage. If coupling integrity is
maintained, the possibility of a rod dropout accident is
eliminated. The overtravel position feature provides a
positive check as only uncoupled drives may reach this
position. Neutron instrumentation response to rod movement
provides a verification that the rod is following its drive.
Absence of such response to drive movement could indicate an
uncoupled condition. Rod position indication is required for
proper function of the Rod Worth Minimizer.

* To disarm the drive electrically, four amphenol type plug connectors are
removed from the drive insert and withdrawal solenoids rendering the rod
incapable
drive and
minimizes
eliminate

of withdrawal. This procedure is equivalent to valving out the
is preferred because, in this condition, drive water cools and
crud accumulation in the drive. Electrical disarming does not
position indication.

Unit 3
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'.3/4.3 BAsEs (con) ~ .

2. The control rod housing support restricts the outward movement
of a control rod to less than three inches in the extremely
remote event of a housing failure. The amount of reactivity
which could be added by this small amount of rod withdrawal,
which is less than a normal single withdrawal increment, will
not contribute to any damage to the primary coolant system.
The design basis is given. in subsection 3.5.2 of the FSAR and
the safety evaluation is given in subsection 3.5.4. This
support is not required if the reactor coolant system is at
atmospheric pressure since there would then be no driving force
to rapidly eject a drive housing. Additionally, the, support is
not required'f all control rods are. fully inserted and if an
adequate shutdown margin with one control rod withdrawn has
been demonstrated, since the reactor would remain subcritical
even in the event of complete ejection of the strongest control
rod.

3. The Rod Worth Minimizer (RWM) restricts withdrawals and
insertions of control rods to prespecified sequences. All
patterns associated with these sequences have the
characteristic that, assuming the worst single deviation from
the sequence, the drop of any control rod from the fully
inserted position to the position of the control rod drive
would not cause the reactor to sustain a power excursion
resulting in any pellet average enthalpy in excess of 280
calories per gram. 'An enthalpy of 280 calories per gram is
well below the level at which rapid fuel dispersal could occur
(i.e., 425 calories per gram). Primary system damage in this
accident is not possible unless a significant amount of fuel is
rapidly dispersed. Reference Sections 3.6.6, 7.16.5.3, 'and

14.6.2 of the FSAR, and NEDE-24011-P-A, Amendment 17.

In performing the function described above, the RWM is not
required to impose any restrictions at core power levels in
excess of 10 percent of rated'. Material in the cited reference
shows that it is impossible to reach 280'alories per gram in
the event of a control rod drop occurring at power greater than
10 percent, regardless of the rod pattern. This is true for
all normal and abnormal patterns including those which maximize
individual control rod worth.
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BASES (ConOd)

At power levels below 10 percent of rated, abnormal control rod
patterns could produce rod worths high enough to be of concern
relative to the 280 calorie per gram rod drop limit. In this
range the RWM constrains the control rod sequences and patterns )to those which involve only acceptable rod worths.

The Rod Worth Minimizer provides automatic supervision to
assure that out of sequence control rods will not be withdrawn
or inserted; i.e., it limits operator deviations from planned
withdrawal sequences. Reference Section 7.16.5.3 of the FSAR.
The RWM functions as a backup to procedural control of control
rod sequences,,which limit the maximum reactivity worth of
control rods. When the Rod Worth Minimizer is out of service,
special criteria allow a second licensed operator or other
technically qualified member of the plant staff to manually
fulfillthe control rod pattern conformance functions of this
.system. The requirement that the RWM be OPERABLE for the
withdrawal of the first twelve rods on a startup is to ensure
that a high'egree of RWM availability is maintained.

The functions of the RWM make it unnecessary to specify a
license limit on rod worth to preclude unacceptable
consequences in the. event of a control rod drop. At low
powers, below 10 percent, the RWM forces adherence to
acceptable (Banked Position Withdrawal Sequence or equivalent)
rod patterns. Above 10 percent of rated power, no constraint
on rod pattern is required to assure that rod drop accident
consequences are acceptable. Control rod pattern constraints
above 10 percent of rated power are imposed by power I

distribution requirements, as defined in Sections o3.5.I, 3.5.J,
4.5.l, and 4.5.J of these technical specifications.

4 ~ The Source Range Monitor (SRM) system performs no automatic
safety system function; i.e., it has no scram function. It
does provide the operator with a visual indication of neutron
level. The consequences of reactivity accidents are functions
of the initial neutron flux. The requirement of at least
three counts per second assures that any transient should it
occur, begins at or above the initial value of 10 of rated
power used in the analyses of transients from cold conditions.
One OPERABLE SRM channel would be adequate to monitor the
approach to criticality using homogeneous patterns of scattered
control rod withdrawal. A minimum of two OPERABLE SRMs are
provided as an added conservatism.

Unit 3
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~3.3/4.3 BASES (Con)

The surveillance requirement for scram testing of all the control rods
after each refueling outage and 10 percent of the control rods at 16-week
intervals is adequate for determining the OPERABILITY of the control rod
system yet is not so frequent as to cause excqssive wear on the control
rod system components.

The numerical values assigned to the predicted scram performance are
based on the analysis of data from other BWRs with control rod drives the
same as those on Browns Ferry Nuclear Plant.

The occurrence. of scram times within the limits, but significantly longer
than the average, should, be viewed as an indication of systematic problem
with control rod drives especially if the number of drives exhibiting
such scram times exceeds eight, the allowable number of inoperable rods.,

In the analytical treatment of the transients which are assumed to scram
on high neutron flux, 290 milliseconds are allowed between a neutron
sensor reaching the scram point and the start of control rod motion.

This, is adequate and conservative when compared to the typical time delay
of about 210 milliseconds estimated from scram test results.
Approximatel'y the first 90 milli'seconds of each of these time intervals
result from sensor and circuit delays'fter which the pilot scram
solenoid deenergizes to 120 milliseconds later, the control rod motion is
estimated 'to actually begin. However, .200 milliseconds, rather than 120
milliseconds', are conservatively assumed for this time interval in the
transi'ent analyses,and are also included in the allowable scram insertion
times of Specification 3.3.C.
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,D.

EASES ~
Reactivit Anoma i'es

During each fuel cycle excess operative reactivity varies as fuel
depletes and as any burnable poison in supplementary control is
burned. The magnitude of this excess reactivity may be inferred
from the critical rod configuration. As fuel burnup progresses,
anomalous behavior in the excess reactivity may be detected by
comparison of the critical rod pattern at selected base states to
the predicted rod inventory .at that state. Power operating base
conditions provide the most sensitive and directly interpretable
data relative to core reactivity. Furthermore, using power operating
'base conditions permits frequent reactivity comparisons.

Requiring a reactivity comparison at the specified frequency assures
that a comparison will be made before the core re'activity change
exceeds 1 percent hK. Deviations in core reactivity greater than
1 percent AK are not expected and require thorough evaluation. One
percent reactivity limit is considered safe, since an insertion of
the reactivity, into the core would not lead to transients exceeding
design conditions of the reactor system..

E. No BASES provided for this specification

F.. Scram D schar e Vo

The nominal stroke time for the scram discharge volume vent and
drain valves is g 30 seconds following a scram. The purpose of
these valves is to limit the quantity of reactor water discharged
after a scram and no direct safety function is performed. The
surveillance for the valves assures that system drainage is not
impeded by a valve which fails to open and that the valves are
OPERABLE and capable of closing upon a,scram.

References

1. Generic Reload Fuel Application,
Licensing Topical Report, NEDE-24011-P-A and Addenda.
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