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TABLE 3.2.C
INSTRUMENTATION THAT INITIATES ROD BLOCKS

Function o Irip Level Setting
APRM Upscale {Flow Bias) <0.66W « 2% (D)
APRM Upscale (Startup Mode) (8) £i2x
APRN Downscale (9) 23%
APEM Inoperative (108)
RBM Upscale (Flow Bias) <0.66W + 40T (2)(13)
®BM Downscale (9) 23%
R8M Incperative (¥0c)

I2M Upscale (B)

18M Downscale (3)(8)

IR® Detector not in Startup Position (8)
IRM Inoperative (8)

SRM Upscale (8)
SA™ Downscale (4)(8)
SRR Detector not in Startup Position (4)(8)
3R inoperative (8)
Flow Bias Comparator
Flow Bias Upscale
Rod Block Logic
High Water Level in West
(LS-!SW e
High Water Leve! in East

Scram Discharge Tank
{LS-85-45m;

L08/12S of full scale
35/125 of fyll scale
(m

(10a)

< m® counts/sec.

23 countsisec.

am

{10a)

<10 difference in recirculation flows
L1'SX recirculation flow
N/A

£25 gal.

L35 gal.






"EILLANCE EEQUIREMENTS

3.3.A.2 Reactivity margln - lueperable 4.3.A.2 Reactivity marsin - in-
sontrol rods opersble control rods
a. Control rod drives which can~ &, Each partially or

not be moved with control fully vithdrawn
rod drive pressure shall be OPERABLE control
considered inoperable, If rod shall be
a partially or fully with- exercised one notch
dravn control rod drive can- at least once each
not be moved with drive or week vhen operating
scram pressure the reactor above the power
shall be brought to the COLD level cutoff of the
SHUTDOWN CORDITION within 24 RWM. In the event
hours and shall not bp power operation is
started unless (1) investi- continuing with
gation hae demonstrated that three or more
the cause of the fallure is inoperable control
not a failed control rod rods, this test
drive mechanism collet shall be performed
housing and (2) adequate at least once each
shutdown margin has been day, wvhen operating
demonstrated as reguired above the power level
by Specification 4,.3.A.2.¢c. cutoff of the RWM,

BFN 3.3/4.3-2

Unit 1
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control rods (Cont'd)

b,

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

Control rods with scram
times greater than those
permitted by Specification
3.35.C.3 are inoperable,
but {f they can be
inserted with control

rod drive pressure they
need not be disarmed
electrically.

3.3/4.3-3

4,.3.A.2

Reactivity marain - dn-
gperable control rods
(Cont 'd)

b,

Lo

DELETED B

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



2.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION _SURVELLLANCE REQUIREMENTS
3.3.A.2 3 4.3.A.2 Resctivity marain - in-
sontrol rods (Cont'd) operable contrel rods
(Cont'd)

BFN
Unit 1

d.

f.

DELETED

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

Inoperable control rods
shall be positioned

such that Specification
3.3.A.1 18 met, In
additior, during reactor
povwer operation, no more
than one contrel 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 suall
not be started, or if at
power, the reactor shall
be brought to a shutdown
condition within 24 hours.

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

3,3/¢ 4



3.2/4,3 REACTIVITY CONTROL

LIMLTING CONDITIONS POR OPERATION .. .
Contrel Roda 4.

.08,

BFN
Unit 1

1.

Each contr~]l 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 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 Specitication
3.3.A.]1 15 met,.

3.’/‘.3‘5

2,

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 EWM,

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,

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



2,3/4.3 KEACTIVITY CONTROL

LIMITING CONDITIORS FOK OPERATION SURVEILLANCE REQUIREMENIS

3.3.8. Contrel Rods 4.3.8. Contrel Reds

b 3.4 DELETED 3.4 DELETED 4
3.1 Whenever the reactor is 3.b.1 The Rod Worth

BFN
Unit 1

in the startup or run modes
below 10X rated pover, the
Rod Worth Minimizer (RWM)
shall be OPERABLE.

1.

Should the RWM become
inoperable after the
first tvelve 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,

Should the EWM be
inoperable before the
first twelve rods are
withdrawn, start-up mey
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,

30’/‘.’-6

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

&, 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 withdrawval
of control rods for
the purpose of
making the reacto-
eritical veriy
proper «nnunciasion
of the selection
error of at least
one out-of-sequence
control rod,

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



2,3/4.3 KEACTIVITY CONTROL

LIMITING CONDITIONS “OK QPERATION

Contrel Eeds 4.3.B,
3.b (Cont'd)

3.3.8.

BFN
Unit 1

1.

Should the RWM become
inoperable on a shutdown,
shutdown may continue
provided that a second
l1icensed operator or other
technically qualified member
of the plant staff ls present
at the console verifying
compliance with the
prescribed control rod
program,

30’/‘.3’7

SURVEILLANCE REQUIREMENTS

Contrel Keds

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

b,

c.

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 tha
program into the
computer,

Within 8 hours
prior to RWM
automatic
infitiation when
reducing thermal
povwer, verify
proper annunciation
of the selection
error of at least
one out-of-sequence
control rod,

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.



3.3/4.3  REACTIVITY CONTROL

SURVEILLANCE REQUIREMENIS

LIMITING CONDITIONS FOR OPERATION
3.3.8. Control Rods
3.¢c, If Specifications 3.3.8.3.b.]

EFN
Unit 1

4,

through 3.3.8.3.b,3 cannot
be met the reactor shall
not be started, or if the
reactor is in the run or
startup modes at less than
10% rated powver, control rod
movement may be only by
actuating the manual scram
or placing the reactor mode
svitch in the shutdown
position.

Control rods shall not be

withdrawn for startup or

refueling unless at least
two source range channels

have an ohserved count rate

equal to or greater than
three counts per second.

During operation with
limiting control rod
patterns, &s determined by
the designated qualified
personnel, either:

a. Both RBM channels shall
be OPERABLE:

or

b. Control rod withdrawval

shall be blocked,

4.3.5. Contrel Keds

3.b.3 When the RWM {s not
OPERABLE & secord
' '~ensed operator

other technically

qualified member of
the plant staff shall
verify that the correct
rod program is folloved,.

.i

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

S. Wnen a iimiting
control rod pattern
exists, an instrument
functional test of the
EBM shall be performed
prior to withdrawval of
the designated rod(s)
and at least once per
24 hours thereafter,

303,..3".



1,3/4,3 REACTIVITY CONTKOL

LIMITING CONDITIONS FOR OPERATION .. SURVEILLANCE REQUIREMENIS
3.3.C. fcram Insertion Tlmes r‘-i-c. Scram loscrtion Times
1. The aversge scram 1. After each refueling
ingertion time, based on outage, sll OPERABLE
the deenergization of the rode shall be
scram pilot valve sole- scram-time tested from
noids as time zero, of the fully withdrawn
a1l OPERABLE control rods position with the
in the reactor power nuclear system
operation condition shall pressure above 800
be no greater than: psig. This testing
shall be completed
prior to exceeding 40%
power., Below 10%
power, only rods in
those sequences which
X lnserted From Ava. Scram Inser- vere fully withdrawn
Fully Withdrawn tion Times (sec) in the region from
100X rod density to
S 0.37% 50% rod density shall
20 0.90 be scram-time tested,
$0 2.0
90 3.500
BFN 3.3/4.3-9

Unit 1
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3.3/4.3 BASKd (Cont'd)

2.

ain - inoperable control rods - Specification
3.3.A.2 requires that & rod be taken out of service if It
cannot be woved with drive pressure., If the rod l¢ fully
inserted and disarmed electrically*, it {s in a safe position
of maximum contribution to shutdown reactivity., If it is
disarmed electrically in a nonfully ‘nserted position, that
position shall be consistent with the shutdown reactivity
limitations stated in Specification 3.3.A.1. Thie assures that
the core can be shut down at all times with the remaining
control rods assuming the strongest OFERABLE control rod does
not insert, Also if damage vithin the cortrol rod drive
mechanism and in particular, cracks in drive internal housings,
cannot be ruled out, then a generic problem affecting & number
of drives cannot be ruled out, Circumferential cracks
resulting from streas-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 unti]l reactor powver is above the preset power level
cutoff, Therefore, control rod movement ia restricted and the
single notech 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 powver
level cutoff,

B. Control Reds

Control rod dropout accidents as discussed in the FSAR can lead
to significant core damage. 1f coupling integrity is
maintained, the possibility of a rod dropout accident ie
¢liminated, 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 contactors are

removed from the drive insert and withdrawal solenoids rendering the rod
incapable of withdrawal. This procredure is equivalent to valving out the

Unit 1

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,

3.3/4.3-14




The d housing support restricts the ULVATG movement
{ con to less than 3 inches in the extremely remoty
event ¢« £ fallure ne an nt { react ty wi! !
ould be added by this small amount of rod withdravwal, which 3
legs then & sormal single vithdraval increment will not
contribute ¢t any damsge t the primary coolant systen The
deslign basis is give : subsection 3.5.2 of the FSAE and the
pafety evaluation 8 given in subsection 3.5.4 This support
is not required if the reactor coolant system 15 at atmospherit
jure since there wvould then be no driving force 0 rapidly

@ drive housing Additionally, the support 1s not
!

)
juired 1if al mtrol rode are | ly inserted and 1t an
adegquate shutdown margin with on ontrol rod withdrawn has

been demonstrated, since the 1@ tor vould remain subcritical

even in the event of complete ¢ tion of the strongest contr
rod

The Ro Minimizer (RWM) restricts withdravals and
insert! ontrol rods to prespecified sequences All
patterns ipociated with these pequences have the
characteristic that, assuming the worst single deviation from
he segquence, the drop of any control roa from the fully
inserted position to the position of the control rod drive
would cause the reactor to sustain & pover excursion
in any pellet average enthalpy in excesa of 2k
alories per gran An enthalpy of 280 calories per gram is
elovw the level at which rapid fuel dispersal could occur

resulting

425 calories per gram) Primary system danage in this
acciden # not possible unless & significant amount of fuel is
rapidly dispersed Reference Sections 3.6.6, 7.16.5.3, and

4.6.2 of the FSAR, and NEDE-24011-P«A, Amendment 17,

in performing the function described above, the EWM is not
required to impose any restrictions at core pover levels in
excess of 10 percent of rated, Material in the clited 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, regardlesn of the rod pattern. This is true for
4l] normal and abnormal patterns including those which maximize
individual contrel rod worth




leviation
n 16,85
' 1{,_"] cont
1€ MAXImuUm reactivit
i Worth Minimizer 1i¢
second licensed operat
{led membel f the plant staff
)1 rod patteri onformance fun
iirement that the RWM be OPERAB
first twelve rods on a startup 1i¢
f RWM avallablility is maintained

the RWM make it unnecessary to spe
rod vorth t preclude unacceptable
he event of a control rod drog At
low 10 percent, the RWM forces adherence to
(Banked Position Withdrawval Sequenre or equivalent
Above 10 percent of rated pover, no constraint
required to assure that rod drop accident
acceptable, Control rod pattern constraints
of rated pover are irposed by pover
n requirements, ag defined in Sections 3.

5.J of these technical specifications,.

e Souri Range Monitor (SK iyatem performs no au
fety system function; 1.e. it has no scram funcei
es provi the operator with a visual indicati
evel ) nsequences of reactivity accidents are functions
of the initial neutron flux., The requirement ¢ east
ounte per second assures that any transient, should it
cur, begins at or above the initinl value of of rated

power used in the anelyses of transients fron ) 1d nditior

ne OPERABLE SRM channel would be adequate to monitor the

approach to criticality using homogeneous patt
)l rod withdrawal A minimum of two OPER)
1 a8 an added conservatisn

I




3.3/4.3 BASES (Cont'd)

The surveillance requirement for scram testing of all the control rods
efter each refueling outage and 10 percent of the control rods at lé-veek
intervals is adequate for determining the OPERABILITY of the contrel rod
system yet is not so frequent as to cause excesslve wear on the control
rod system components,

The numerical values assigned to the predicted scram performance are
besed on the analysis of data from other BWRs with control rod drives the
same a8 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
vith control rod drives especially if the number of drives exhibiting
such scram times exceads eight, the allowable number of inoperable rods,

In the anslytical trestment of the transients which are assumed te scram
on high neutron flux, 290 milliseconds are alloved 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 vwhich 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 i{n the allowable scram insertion
times of Specification 3,3.C,

BFN 3.3/4,3-19
Unit 1
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SAFETY LIMITS AND LIMITING SAFETY SYSTEM
SETTINGS
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. . . . .
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LIMITING CONDITIONS FOR OPERATION AND
SURVEILLANCE REQUIREMENTS

Reactor Protection System.. . . « + « « « &

Protective Instrumentation. . . . « + « « «

A.
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Primary Containment and Reactor Building

Isolation unctions, . . .
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Control Rod Block Actuation,
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. . . .
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Flood Protection ., . . . . .

. . . . .

. . . . .

.

Meteorological Monitoring Instrumentation.
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TABLE 3.2.€
INSTRUMENTATION THAT INITIATES ROD BLOCXS
-
= =
-
5 Minimum Operable
) Channels Per
Irip Functign (5) TR . T I— —  Irip level Setting
an APRM™ Upscale (Flow Bias) <0 58W « SO% (2)
&) APEM Upscale (Startup Mode) (8) 2%
4% APEM Downscale (8) p
an APRM Inoperative (0R)
Fika) R8M Upscale (Flow Bias) €0 . 66W + X [2)3(13)
27T REM Downscale (9) 23z
27 RBM Inoperative {18c)
6(1) IRM Upscale (8) <10B/12S of full scale
w §(1) IRM™ Downscale (3)(8)} 257125 of fu1l scale
- 6(1) IRM Detector not in Startup Pos tiem (8)  (11)
&
=i 6{1) iR Inoperative (8) {0a)
L}
& 3(1) (8) Sa™ Upscale (8) < MI0° counts/sec.
3(1) (8) SPM Downscale 714)(8) 23 counts/sec.
31 {(8) SRM Detector not in Startup Positien (43(8) (11)
3(1) (8) SRM Inoperative (8) {1Ga)
2(1) Flow Bias Comparator L10% difference in recircuiation flows
2(1) Flow Bias Upscale £ITSK recirculation flow
1 Rod B8lock Logic NA
Wiz m; Water Level in West <25 gal.
ram Discharge Tank
{LS-85-45L)
1(12) High Water Level in East <25 gal.
Scram Discharge Tank
{LS-85-43M)
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Nid
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TABLE 4.2 .C

SURVETLLARCE REQUIREMENTS FOR INSTRUMENTATION THAT INITL. € ROD BLOCKS

Fynction

APRM Upscale (Flow Bias)
APRM Upscale {Startup Mode)
APRM Downscale
APRM Inoperative
RBM Upscale {Flow Bias)
R8M Downscsle
RBM Inoperative
IRM Upscale
1AM Lownscale
I8M Detector Not in Startup Position
IRM Inoperative
SRM Upscale
SRM Downscale
SRM Detector Mot in Startup Po. lion
SAM lnoperative
Flow Bias Comparator
flow Bias Upscals
Rod Biock Logic
wWest Scram Discharge

Tark Water Level High

(L5-85-45L)
East Scram Discharge

Tank Water Level High
(LS-85-45M)

fynctional Test
i (13)
(n (13)
(1) (13)
m (13)
in (13)
n (13)
(") (13)
(1) {13)
(13(2) (13
{2) {once operating cycle)
(1242 {13)
)2y (13)
(12} (13)
{2) (once/operating cycie)
(IN2) (13)
{1){15)

(MOas)

116)
once/quarter
once/quarter

Calibration (i7)
once/3 months
once/3 months
orce/3 months
N/A
once/6 menths
once/6 months
N/A
once/3 months
once/3 months
once/operating  ie (12)
NA
once/3 months
once/3 months
once/operating cv-le (12)
N/A
once/operatine cyc'e (20}
once/3 months
N/A
once/18 months

snce/ R months

Instrument Check

once/day {8)
¢ we/day (8)
once/day (8)
once/day (8)
once/day (B)
once/day (8)
once/day (8B)
once/day (8)
once/aay (8)
N/A
NSA
once/day %)
once/day (8"
N/A
N/A
NA
N/A
N/A
LI

N/A



REACTIVIIY CONTROL

LIMITING CORDITIORS FOR OPERATION

Reactivity Marpis
Control Rods

Control rod drives which
not be moved with control

rod drive pressure shall
consicered in-perable,

drawn control rod drive
not be moved with drive

shall be brought to the

SHUTDOWN CONDITION within

h-rs and shall not be

Can

be

L1
& partially or fully with
cCan
or
scram pressure the reacto
C

{

OLD

24

started unless (1) investd

gation has demonstrated
the cause of the failure
not a falled control rod
drive mechanism collet

housing and (2) adeguate
shutdown margin has been
demonstrated as reguired
by Specification 4.3.A.2

that

is

{

SURVEILLANCE REQUIREMENTS

Reactiviiy Margin in
operable Control Rods

Each partially or
fully withdrawn
OPERABLE control
rod shall be
exercised one notch
at leag*t once each
week wvhen operating
above the power
level cutoff of the
EWM. In the event
power operation is
continuing with
three or more
inoperable control
rods; this test
shall be performed
at least once each
day, wvhen operating
above the power level
cutoff of the RWM.




3.3/4,3 REACTIVITY CONTROL

X¥A

LIMITING CONDITIONS FOR OPERATION _SURVE{LLANCE REQUIREMENTS
Reactivity Margi:s neperabl e ) Reactivity

Margis In
Contrel Rode

operable Control Rods
Cont'd)

dire
valves
control

disarmed

ntrol rods with scram ¢. When it is initially

times greater than those determined that a contro
ermitted by Specification rod is in

i capable of
3.C.3 are inoperable, normal insertion
wut if they can be shall

nserted

4 Lest
be conducted to
with control demonstrate that the
od drive pressure they cause

of the malfunc

a fallure in
control rod drive
mechanism, If this

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 fallure is not
a falled 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 ot
the operating cycle wit
the analytically
determined highest wort
control rod capable of
withdrawal fully
withdrawn, and all othe
control rods capable of

d not be disarmed is not

rically

insertion fuliy inserted.




REACTIVITY CONTROL
CONDITIORS FOR OPERATION —oUEVEILLANCE REQUIREMENTS

Reactivity Margi: Inoperab) 4 »  Reactivity Margin In
Control Rods (Cont'd) | perable Control Kods
Cont'd)

DELETED | d. The contrel rod
| accumulators shall be

Control rods with inoperable determined OPERARLE at
accumulators or those whose | least once per 7 days by
position cannot be ‘ verifving that the
positively determined shall | pressure and level
be considered inoperable. detectors are not in the

alarmed condition,

inoperable control rods
shall be positioned

such that Specification
3.3.A.1 18 met, Ir
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). It
this specification cannot
be met the reactor shall
not be started, or if at

power, the reactor shall
be brought to a sh
condition within 24 hours.

utdown




J.3/4,3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION .. sURVELLLANCE REQUIREMENTS

Control Rods d ontro

Each control rod shall be 1. The coupling integrity
coupled to its drive o1 shall be verified for
completely inserted and the each withdrawn control
control rod directional rod as
control vealves disarmed

electrically. This . Verify

follows:

that the

rod is
following the drive
by observing any
Two control rod drives may response in the

be renoved as long as

requirement does not apply control
in the SHUTDOWN CONDITION
when the reactor is vented

nuclear instru
Specification 3.3.A.] mentation each time
is met, a rod is moved

when the reactor

is operating above
the preset power
level cutoff of

the RWM,

when the rod is
fully withdrawn
the first time
after each
refueling outage
or atter
maintenance,
observe that the
drive does not go
to the overtravel

positior.

The control rod drive | 2. The control rod drive
housing support system shal) housing support system
be in place during REACTOR shall be inspected
POWER O: ERATION »r when ths after reassembly and
reactor coolant system is the results of the
pressurized above atmospheric inspection vecorded.
with fuel in the reactor

vessel, unless all

control rods are fully
inserted and Specification
3.3.A.1 i8 met,




d.3(A, REACTIVITY CONTROL
LIMITING CONDITIONS FOR OPERATION ] SURVEILLANCE REQUIREMENTS
ntrel Rod
DELETED DELETED
Whenever the reactor is 1.b. The Rod Werth
in the startup or run modes Minimizer (RWM) shall
helow 10X rated power, the be demonstrated to be

Rod Worth Minimizer (RWM) OPERABLE for
shall be OPERABLE. reactor

)
startup by
the following checks:

Should the RWM become . By
inoperable after the that
first twelve rods have ‘ rod

nstrating
Lue control

patterns and
been withdrawn, the Banked Position

start-up may continue Withdrawal
provided that & second
licensed operator or

sequence (or
equivalent) input
other technically “0 the RWM
qualified member of the computer are
plant staff is present correctly loaded
at the console verifying following any
liance with the loadirng of the
control red program into the

program, computer,

Should the RWM be Within 8 hours
inoperable before the prior to withdrawal
first twelve rods are of control rods for
purpose of
making the reactor
critical verify
prorer annuncliat.on
qualif i1 member cof the cf the gelection

£
error of at least

withdrawn, start-up may the
continue provideu a
second licensed operator
or othe~ technically

plant +aff is8 presen
alL the console verif
compilance with the
prescribed control
program, Use of this . Within 8 hours prior
provision is limited tc to withdrawal of

one plant startup g contrel rods for the
calendar year, purpose of making
the reactor
critical, the rod
block function of
the RWM shall be
verified by moving

t
ying one ocut-of-sequence
contrel rod,

an out-o.~sequence

control rod.




REACTIVITY CONTEROL
CORDITIONS ¥OR OPERATION _SURVEILLANCE REQUIKEMENTS

gontre ds Control Rods

The Rod Wi
Minimizer
Should the R ecome shall be
inoperable o YW1 demonetrated to be
shutdown may continu OPERABLE for a reactol
provided that second shutdown by the
licensed operator « oth following checks:
technically qualified member
of the plant staff is present . By demonstrating
at the console verifying that t? control
compliance with the ro erns and
prescribed contrel rod Bankeu Position
program Withdrawval Seguence
(or equivalent)
input to the RWM
computer are
correctly loaded
following any
loading of the
program into the
computer,

Within 8 hours
I

to RWM
automatic

t 1 (
pric

initiation when
reducing thermal
power, verify
proper annunciation
of the s=lection
error of at least
one out-of-segquence
centrol rod,

Within one hour
after RWM automatic
initation when
educing thermal
rod
of
all be
Y moving
-of-8equence
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Control Rods

4.

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

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

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

During operation with
limiting control rod
patterns, as determined by
the designated qualified
perscnnel, either:

a. Doth RBM channels shall
be OPERABLE:

or

b. Control rod withdrawal
shall be blocked,

3.3/4.3-8

SURVEILLANCE REQUIREMENTS
4.3.B. Control Rode

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

4, Prior to contrel rod
withdrawal for startup
or duriag refueling,
verify that at least two
source range channels
nave an observed couut
rate of at least three
counts per second.

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



3.3/4.3 REACTIVITY CORTROL

LIMITING CONDITIORS FOR OPERATION _SURVEILLANCE REQUIREMENTS __
3.3.C. Scram Insertion Times 4.3.C. Scram Insertion Times
1. The average scram 1. After each refueling
insertion time, based on outage, all OPERABLE
the deenergization of the rods shall be
gcram pilot valve sole- scram-time tested from
noids as time zero, of the fully withdrawn
all OPERABLE control rods position with the
in the reactor power nuclear system
operation condition shall pressure above 800
be no greater than: psig. This testing
shall be completed
prior to exceeding 40%
pcver., Below 10%
power, only rods in
these seguences which
% Inserted From Avg, Scram Inser- were fully withdrawn
Fully withdrawn tion Times (sec) in the region from
100X rod density to
5 0.37% 50X rod density shall
20 0.90 be scram-time tested,
50 2.0
90 3,500
BFN 3.3/4.3-9

Unit 2
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SES (Cont'd)

Reactivity Margin - Inoperable Control Rods - Specification
3.3.A.2 requires that a 10od be taken out of service if it
cannot be moved with drive pressure If the rod is fully
inserted and disarmed electricaily*, 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 atrongest OPERABLE control rod does
not insert, Also if damage within the coatrol 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 bte ruled out. Circumferential ciacks
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 pronagated 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 asnure 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 pover level The Rod Worth Minimizer prevents movement of
out-of-sequence rods unless power is above the preset power
level cutoff,

l - }.: Yi'ﬂ —4'

Control rod dropout accidents as discussed in the FSAR can lead

te 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 respornse to rod movement
provides a verification that the rod is following its drive.
Abaence of such response to drive movement could

.
\

indicate an
uncoupled condition. Kod position indication is required for
proper function of the Rod Worth Minimizer.

To disarm the drive electrically, four amphenol

removed from che drive insert and withdrawal solenoids rendering the rod
incapable of withdrowal., 7%his procedure is equivalent te valving out the
drive and is preferred because, in this condition, drive water cools and
minimizes crud accumulation in the drive,
¢liminate position indication.

type plug connectors are

Electrical disarming does not
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BFN
Unit 2

2.

The control sod housing support restricts the outvard movement
of a control rod to less than 3 inches in the extremely remote
avent of a housing failure. The amount of reactivity which
enuld be added by this small amount of rod withdrawal, which is
less than a normal single withdrawval increment, will not
contribute to any dawnage 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
preasure since there would then be no driving force to rapidly
eject a drive housing. Additional'y, the support is not
required if all control rods are fully inserted and if an
adequate shutdown margin with one centrol rod withdrawn has
bren demnnstrated, since the reactor would remain subcritical
even in the event of complete ejection of the strongest control
rod.

Ths Rud Worth Minimizer (RWM) restricts withdrawals and 1
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 fuei dispersal could occur
(i.e., 425 calories per gram). Primary system damage in this
accident {s not possible 'nless a significant amount of fuel is
rapidly dispersed. Reference Sections 3.6.6, 7.16.5.3, and {
14.6.2 oY the FSAR, and NEDE-24011-P-A, Ameunument 17, |

In performing the function described sbove, the RWM is not 4
required to impose any restrictions at core power levels in
excess of 10 percent of rated. Material in the cited referencel
shows that it is impossible to reach 280 calcries 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 thos= which maximize
individual control rod worth.

3.3/4.3-15
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BASES (Cont'd)

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. 1In this
range the RWM constrains the control rod sequences and patterns 4
to those which involve only acceptable rod worths,

The Rod Worth Minimizer provides automatic supervision to 4
assure that out of sequence control rods will not be withdrawn
or inserted; i.o., 1t limits operator deviations from planned
withdrawval sequences., Reference Section 7,16.5.3 of the FSAR.
The RWM functions as a backup to procedural control of contreol
rod sequences, vhich 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 manuvally
fulfill the control rod pattern confrrmance functions of this
system, The requirement that the RWM be OPERABLE for the
withdrawal of the first tweclve rods on & startup is to ensure
that & high degree of RWM availability (s maintained,

The functions of the RWM make it unnecessary to specify a 8
license limit on rod worth to preclude unacceptable

consequences in the event of a control rod drop. At low

povers, 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 3.5.1, 3.5.J,
4,5.1, and 4.5.J of these technical specifications. ¢

The Source Range Monitor (SRM) system performs no automatic
safety system function; i.e., it has no scram functica. 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 vequirement of at least

2 counts per second assures that any transient, should it
occur, begins at or above the initial value of 107™° of rated
power ur ' in the analyses of transients from cold conditions.
One UPERABLE SRM channel would be adeguate to monitor the
approach to criticality using homogeneous patterns of scattered
control rod withdrawal, A minimum of two OPERABLE SRMs &re
provided as an added conservatism.

3.3/74.3-16
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The surveillance requirement for scram testing of all the contreol rods
after each refueling outage and 10 percent of the control rods at l6-week
intervals is adequate for determining the OPERABILITY of the control rod
system yet is not so freguent as Lo cause excessive wear on the control
rod system components,

.he numerical va'ues 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 exceedn eight, the allowable number of inoperable rods.

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

This is adequate and conservative when compared to the typlcal 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 feenergizes to 120 milliseconds later, the control rod motion is
estimated to actually begin. However, 200 wmilliseconds, 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.

[FN 3.3/4,3-19
Unit 2
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Definitions ., . . .

SAFETY LIMITS AND LIMITING SAFETY SYSTEM
SETTIRGS

Fuel Cladding Integrity . . « « &+ + « + « &« & & &

Reactor Coolant System Integrity. . . « « « « + &

LIMITING CONDITIONS FOR OPERATION AND
SURVEILLANCE REQUIREMENYS

Reactor Protection System.. « .« « + « & & & » & &

Protective Instrumentation. . . + « « & &« + & & &

A.

G.

Primary Containment and Reactor Building
Inclation unotions: « « s « & » & 4 s 4 »

Core and Containment Cooling "ystems -
Initiation and Control . « s & « & & ¢ o @

Control Rod Block Actuation, ., . . . « « « + &

Radioactive Liquid Effluent Monitoring
I“atrmeut.tion. . . . . - . . . - . . . -

Drywell Leak Detection . . . . . . . AP

Surveillance Instrumentation . . . . . . . .
Control Room Isolation . . . « « « « &+ & &+ &

Flood Protection . .

Meteorological Monitoring Instrumentation., . .

Selsmic Monitoring Instrumentation . . . . .
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Minimum Operable
Channels Per 2
Trip Function (L}

41)
&)
a0
a1)
2
2(7)
2{(7}
a(1)
6(1)
6(1)
s(1)
18}
3N
3N
N
2(1)
2(1)

112}

112}

(6)
(6)
(6)
(5)

-

TASLE 3.2.C

INSTRUMENTATION THAT INITIATES ROD BLOCKS

Fynction T

APRM Upscale {(Flow Bias)

APRM Upscale (Startup Mode) (B)
APRM Downscale (9)

APRM Inoperative

RB™ Upscale (Flow Bias)

PBM Downscale (9)

RBM Inooerative

IfM Upscale (B}

IRM Downscale (3)(8)

IRM Detector not in Startup Position (8)
I8M Inoperative (B}

SRM Upscale (8)

SPM Downscale (4)(3)

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

.ad Inoperative (8)

Flow Bias Comparator

Flow Bias Upscale

Rod Block Logic

High Water Level in West

ram Discharo: Tank

{LS-85-45L)

High Wate: Level in East

Scram Discharge Tank
{LS-B5-45M)

T 1 i
<0.66W + 42% (2]

2%

23%

(i0b)

<D.66W + 40% (2)(13)

3%

{10c)

<108/7125 of full scale
257125 of full scale
()

(10a)

< 10° counts/sec.

23 counts/sec.

(M)

(10a)

<10% difference in recirculation flows
<1ISX recirculation flow
N/A

€25 gal.

£25 gal.
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TABLE 4.2.C

SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE ROD BLOCKS

Fynction

APRM Upscale (Flow Bias)
APRM Upscale {Startup Mode}
APRM Downscale
APRM Inoperative
RBM Upscale (Flow Bias}
RBM Downscale
RGM Ingperative
IRM Upscale
IRM Downscale
IRM Detector Not in Startup Position
IRM Inoperative
SRM Upscale
SRM Downscale
SRM Detector Not in Startup Position
SEM Inoperative
Flow Bias Comparator
Flow Bias Upscale
Rod Block Logic
West Scram Discharge

Tank Water Level! High

(LS-85-45L)
East Scram Dischargs

Tank Water Level High
{ LS~-B5-45M)

functional Test
(8} (13)
1) (13}
8 (13)
(n (13)
(1) {13)
(1 {13)
(1) (13}
(M2 (13)
(M2 (13)
(2} (once operating zycle)
{142) (13)
(132 (15)
(ax2) (13)
{2) {(once/operating cycie)
{(1){2) (13)
(13(15)

(1315)

(18)
once/quarter
once/quarter

—LCalibration (17)
once/3 months

once/3 months

once/3 months

N/A

once/6 months

once/f months

N/A

once/3 months

once/3 months
once/operating cycle (12)
N/A

once/3 months

once/3 months
ence/operating cycle (12)
N/R

once/operating cycle (20)
once/3 months

R/A

once/operating cycle

once/operating cycle

instrument {heck

once/day (8)
once/day (8)
once/day (8)
once/day (8)
once/day (8}
once/day (8)
ence/day (B)
once/day (8)
once/day (8)
N/A
N/&
once/day (8)
once/day (8)
N/A
N/A
R/A
N/A
N/A
N/A

N/A



3,3/4.3 REACTIVITY CONTROL
LIMITING CONDITIONS FOR OPERATION _ . SURVEILLANCE REQUIREMENTS

3.3.A.2 Reactivity margin - inoperable
conv el rods

BFN
Unit 3

sontrol rod drives which can-
not be moved w. a contrel
rod drive pressure shall be
considered inoperable., If

a partially or fully with-
drawn control rc. drive can-
not be moved with drive or
gcram 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
demonstra.ed as required

by Specification 4,3.A.2.c.

The control rod direc-
ticnal control valves
for inoperable control
rods shall be disarmed
elsctrically.

3.3/4,

4,3.A.2 Reactivity margln - in-
cperable control rods

&. Each partially or
fully withdrawn
OPERABLE contrel
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
at least once each
day, when operating
above the power level
cutoff of the RWM.

b. DELETED 4

3-2



3,3/4,3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION _

3.3.A.2 Reactivity margin - inoperable
control rods (Cont'd)

BFN
Unit 3

d,

e,

f.

DELETED

Control rods wich inoperable
accumulators o those whose

position cannct be
positively determined shall
te considered inoperable,

Inoperable control rods
shall be positioned

such that Specification
3.3.A.1 is8 met., In
addition, during reactor
pover operation, no more
than one contrel rod in
any 5x5 array may be
inoperable (at least 4
OPERABLE control rods
must separate any 2
it.operable ones), If
this specification cannot
be met the reactor shall
not be started, or lf at
power, the reactor shall
be brought to a shutdown
condition within 24 hours,.

_SURVEILLANCE REQUIREMENTS
4.3.A.2 Reactivity margin - in-
(Cont'd)

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,
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3.3/4,3 REACTIVITY CONTKIL

LIMITING CONDITIONS FOR OPERATION SURVELLLANCE REQUJREMENTS

x

Control Rods

Fach control rod shall be 1. The cnupling integrity
coupled to its drive or | shall be verified foi

completely inserted and the each withdrawn control
control rod directional | rod as fol

control valves disarmed

lows

electrically. This . Verify that the
requirement do~s not
in the SHUTDOWN CORDIT

ply control rod is
ON following the dr
vhen the reactor is vented,

D
»
1
|

by observing any
Two contrel rod drives may response in the

be removied as long as nuclear instru
Specification 3,3.A.1 mentation each time
is met. &a rod is moved

wvhen the reactor

is operating ebove
the preset power
level cutoff of

the RWM,

wWhen the rod is
fully withdrawn
the first time
afcer each
refucling outage
or after
maintenance,
observe that the
drive does not go
to the overtravel
position.

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

housing support system shall
be in place during REACTOR
POWER OPERATION or when the
reactor coolant system is
prescurized above atmospheric
pressure with fuel in the
reactcer vessel, unless all

1 rods e fully
inserted and Specification

3.3.A.1 15 met.

contrc




1 SUEVEILLANCE REQUIREMENTS

tj‘(-»,:_‘Y ! x:-; ! A | { nt {(1‘1 } od s
DELETED : DELETE!

Whenever the reac'or is .b.] The Rod Worth

in the startup or run modes | Minimizer (RWM) shall
below 10X rated power, the be demonstrated to be

Rod Worth dinimizer (RWM) OPERABLE for a

shall be OP"RABLE. reactor startup by

the following checks:

Sho*.a the RWM become | 8. By demonstrating
inoperable after the that the control
first twelve rods have rod patterns and
been withdrawn, the Banked Position
start-up may continue Withdrawal
provided thwat a second Sequence (or
equivalent) input
other technically to the RWM
qualified member of the
plant staff is present

at the console verifying
compliance with the

licensed operator or

computer are
correctly loaded
following any
loading of the
prescribed control rod program into the
program computer

Should the RWM be
inoperable before the prior to withdrawal
first twelve rods are of control rods for
the purpose of
making the reactor
second licensed operator critical verify

or other technically proper annunciation
qualified member of the of
plant staff is present

at the console verifying
compiiance with the
prescribed control
program,

provision

wWithin 8 hours

withdrawn, start-up may
continue provided a

the selection
error of at least
one out-of-sequence
control rod

Within 8 hours

to withdrawal
control rods for tt
purpose of making
the reactor
critical, the rod
block function of
the RWM shall be
verified by moving

one plant startup
calendar year.

an out-of-sequence

ontrol rod.




3,3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS "OR OPERATION _

3.3.B.

BFN
Unit 3

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
preacribed control rod
program,

_ SURVEILLANCE REQUIREMENTS

4

3.3/4.3-7

lSIB.

Control Rods

3.b.2 The Rod VWorth
Minimizer (EKWM)
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 eguivalent)
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
contrel rod.

¢. 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.



3.3/4,3 REACTIVITY CONTROL

LIMITING CONDITIONS
Control Rods

11
through 3.3.B.
be met
not be
reactor

the

in

des

is
Startup me
10X rated
movement
actuating
or placing
switch in
positioen.

may

the
the

the

Control rods

started,
the
at
power,
be
manual

shal

FOR_OPERATION

Specifications 3,3.B.3
3.b.3
reac

cAannot
shall
1
run o1
less than
control rod
only by
SCram
reactor mode

tor

5 tl'xf“

shutdown

1 not be

withdrawn for startup

SURVEILLANCE REQUIEEME

when the
OPERABLE
licensed
or other
qualified
the plant
verify th
rod progr

csrior to
or withdrawval f

con

T2
o

RWM is not

a second
operator
technically
member of
staff shall
at the

am is followe

rod
Startup

trol
or

correct

q

L

refueling unless
two
have
equal
three

at

range channels

an observed count rate
to or greater than
counts per second.

least or during refueling,
verify that at least
source range channels
have an observed count
rate of #t least three

counts per seconda.

source two

During operation with
iimiting control

patterns,

wh
con?
eXists,

funct ionul

vimiting

rod pattern

an instrument
test the
RBM shall be performed
prior withdrawval of
the designated rod(s)
and at least once per
24 hours thereafter.

rod

as determined
the designated qualified
personnel, either:

t.:‘.
n ¥
Vi
to
Both
be

RBM channels
QPERABLE:

shall

d withdrawal

blocked.




3.3/4,3 REACTIVITY CONIROL

LIMITING CONDITIONS FOR OPERATION

3'3.cl

BFN
Unit 3

Scram Insertion Times

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

5 0.375
20 0.90
50 2.0
90 3.5

3.3/4.3-9

SURVEILLANCE REQUIREMENIS
4.3.C.

Scram Insertion Times

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 40%
power, Below 10%
power, only rods in
those sequences which
were fully withdrawn
in the region from
100% rod density to
50% rod density shall
be scram-time tested,
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3.3/4.3 BASES (Cont'd)

2. Reactivity margin - inoperable control rods - Specification
3.3.A.2 requires that a rod be taken out of service if it

cannot be moved with drive pressure. 1f the rod is fully
inserted and disarmed electricully*, it is in a safe position
of maximum contribution to shutdown reactivity. If it is
disarmed electrically in a nonfully inserted position, that
pogition 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 . 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 corresion have
vecurred in the collet housing of drives at several BWRs. This
type of cracking could occur in a number of drives and if the
cracks propagatnd 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 l¢ ge number of rods with failed collet
housings. The Rod Wort? .dnimizer 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 nbove the preset power
level cutoff,

B. Control Rods

1, Control rod dropout accidents as discussed in the FSAR can lead
to significant core damage. I1f coupling integrity is
maintained, the possibility of a rod dropout accident is
eliminated. The overtravel position feature provides 2
positive check as only uncoupled drives ray 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 Wortn Minimizer. {

* To disarm the drive electrically, four amphenol type plug connectors are
removed from the drive insert and withdrawal solencids rendering the rod
incapalt le of withdrawal. This procedure is equivalent to valving out the
drive and is preferred because, in this coadition, drive water cools and
minimizes crud accumulation in the drive. Electrical disarming does not
eliminate position indication.

B" 3o3/‘c3-14
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3.%3/4.% BASES (Cont'd)

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 houslirg faliure, The amount of reactivity
which could be added by this small amount of rod withdrawel,
which {8 less than & normal single vithdraval increment, will
not contribute to any damage to the primary coolaut system,
The declgn basic is glven in subsection 3.5.2 of the FSAR and
the safety evaluation is given in subsection 3.5.4., This
support is not required it th: reactor Coolant system is at
atmospheric pressure since there wovld then be no driving force
to rapidly eject 2 drive housing. Additionally, the support is
not required if al) control reds are fully inserted and if an
adequate shutdown margin with onc control rod withdrawvn has
been demonstrated, since the resctor would remsin subcritical
even in the event of complete e ection of the ctrongest control
rod,

3, The Rod Worth Minimizer (RWM) restricts withdravals and {
insertions of control rods to prespecified sequences. All
patterns associsted with these sequences have the
characteristic that, assuming the worst single deviation from
the sequunce, the drop of any ~ontrol rod from the fully
inserted position to the position of the control rod drive
vould not cause the reactor to sustain a power excusision
resulting in any pellet average enthalpy in excess of 280
calories per gram. An enthalpy of 280 calories per gram is
well belov the level at vhich rapld fuel dispersal could occur
(1.e., 425 calories per gram). Primary system dasage in this
accident {2 not poseible unless a significant amount of fuel is
rapidly disperaed., Reference Sections 3.6.6, 7.16.5.3, and

— T

required to impose any restrictions at core pover levels in
excess of 10 percent of rated., Material in the clited reference
shows that it is impossible to reach 280 calories per gram in
the event of & contrci rod drop occurring at pover greater than
10 percen’ regardless of the rod pattern. This is true for

all normas and abno:;eal patterns including those which maximize
individual control rod worth,

In performing the function described above, the F“*: 1s not ﬁ

BFN 3.3/ 3%
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3.3/4.3 BASES (Clont'd)

At pover 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 1imit, In this
range the KWM constrains the control rod sequences and patterns 1
to those which involve only acceptable rod worths,

The Rod Worth Minimizer provides sutomatic supervision to 1
assure that out of seyucnce contrel rods will not be withdrawn

or inserted; i.e., it limits operator deviations from planned
vithdraval sequences. Reference Sectizn 7,16.5.3 of the FSAR,
The RWM funccions as a backup to procedural control of control l
rod sequer.es, vwhich limit the maximum reactivity worth of
control rods. When the Rod Worth Minimizer is out of service,
special crit..la allov a second licensed operator or other
technically qualified member of the plant staff to wanually
fulfill the control rod pattern conformance functions ~f this
system, The requirement that the RWM be OPERABLE for the
vwithdr sl of the first twelve rods on & startup is to ensure
that & ) .1 degree of BWM availability is maintained.

The functione of the RWM make it unnecessary to specify a -
license limit on rod worth to preclude unacceptable
consequences in the svent of a contrel ~od 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 amsure that rod drop accident
consequences are acceptable. Control rod pattern constrainte
above 10 percent of rated pover are imposed by powver
distribution requirements, as defined in Sections 3.5.1, 3.5.J,
4.5.1, and 4.5.) of these technical specifications,

4, The Source Range Monitor (SRM) system performs no automatic
safety system function; {.e., it hes no scram function, It
doey provide the operator with ¢ visual indication of neutron
*uvel. The consequences of reactivity accidents are functions
of the initial neutron flux., The requirement of at least
three counts per second sssures that any transient, should it
occur, beging at or above the initial value of 107" of rated
power used in the analyses of transients from cold conditione,
One OPERABLE SRM channel would be adequate to monitor the
approach to criticality uoing homogencous patterns of scattered
control rod withdravel. A minimum of two OPERABLE SFMs are
provided as an added conservatism,

BFN 3.3/4.3-16
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1,3/4,3 BASEE (Cont'd)

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

{he numerical values assigned to the predicted scram performance are
based on the analysis of data from other BWRs with control rod drives the
same a8 those on Browns Ferry Nuclear Plant,

The occurrence of scram times within the limits, but significantl” longer
than the average, should be vieved as an indication of systematic problem
vith control rod drives especially 1if the number of drives exhibiting
such scram times exceeds eight, the allowable number of inoperable cods.

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 {8 adequate and counservative when compared to the typical time delay
of about 210 milliseconds estimated from scram test results.
Approximately the first 90 milliseconds of ewch of these time intervals
result from sensor and circuit delays after vhich the pllot scram
solenold 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 anslyses and are also included in the allowable scram insertion
times of Specification 3.3.C,
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ENCLOSURE 2

REASON THE FOR CHANGE, DESCRIPTION AND JUSTIFICATION
BROWNS FERRY NUCLEAR PLANT (BFN)
UNITS 1, 2, AND 3
(TVA BFNP TS 310)

KREASON FOR THE CHANGE

The Rod Sequence Control System (RSCS) and Rod Worth Minimizer (RWM) are designed
o mitigate the consequences of a control rod drop accident (RDA) by placing restrictions on
the sequence in which control rods are withdrawn from or inserted into the core and the
control rod patterns achieved during plant startup. The RSCS was required for BWR reactors
at a time when the RDA consequences were believed to be more severe than current analyses
now demonstrate. Current analyses show that the consequences of a RDA are effectively
mitigated by conformance with control rod patterns equivalent to the Banked Position
Withdrawal Sequence (BPWS) as enforced by the RWM. These analyses also demonstrate
that the power ievel at which the RDA is a concern is much lower than that considered in the
oiiginal analysis.

DESCRIPTION OF THE PROPOSED CHANGE

I, The existing Units 1, 2, and 3 Technical Specification (TS) Tables 3.2.C,
Instrumentaiion That Initiates Rod Plocks, and 4.2.C, Surveillance Requirements For
Instrumentation That Initiates Rod Blocks, contain an entry, "RSCS Restraint (PS85-
61A, B)."

The proposed change deletes this entry for all three units,

L3

The proposed change deletes the following Limiting Conditions for Operation (LCOs)
and Surveillance Requiremeats (SRs) in their entirety for all three urits:

LCOs SRs
33A24d 43.A20
33B3la 43Bla

3. The existing SR 4.3.A.2.a currently reads:

Each partially or fully withdrawn OPERABLE control rod shall be exercised one
notch at least once each week when operating above 30% power. In 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 30% power,



Change reads

ithdrawn OPERABLE control rod shs et {

. sULT OO

week when operating above e Do V' HOIT OF Lhe

0

event power operation 1s continuing n it ) INOPETAD I
all be performed at Jeast o

of the },f\\ \‘1

control rod 18 following the drive by ol
instrumentation each time a rod 18 moved whe

the preset power level of the RSCS
1.\‘\‘”4\.':; change (o SR4.3.B.1.ai1s proposed for all three units

Vernify that the control rod 18 ?n‘hwv)l-"‘ the drive by ob 'VINg any response in the
iclear instrumentation each time a rod 1s moved when

the preset power ievel cutoff of the RWM

the reaclor 1§ operating abovi

e

gntirety and 18

proposed change deletes “he existing text for LCO 3.3.B.3.b in its

aces 1t with the followir g tox< for all three units

Whenever the reactor is in the startup or run modes below 10% rated power, the Rod
Worth Minimizer (RWM) shall be operable

Should the RWM become inoperable after the first twelve rods have been
withdrawn, the start-up may continue provided that a second licensed Operalor or

other technically qualified member of the plant staff is present at the console

verifying compliance with the prescribed control rod program

Should the RWM be inoperable before the first twelve rods are withdrawn, start

up may continue provided a second licensed operator or other technically gualific
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

Should the RWM become inoperable on a shutdown, shutdown may continue

wovided that a second licensed operator or other technically gualified mewaber of
} y 4
the plant staff is present at the console verifying compliance with the prescribed

control rod program
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6. SR 4.3.B.3.b.1.a currently reads for all thre¢ units:

The Kod Worth Minimizer (RWM) shall be demonstrated OPERABLE for a reacto
start-up by the following checks:

By demonstrating that the control rod patterns and sequence input to the RWM
computer are correctly loaded following any loading of the pregram into the
computer

The proposed change revises this text as follows for all three units:

The Rod Worth Minimizer (RWM) shali be demeastrated to be OPERABLE for a
reactor start-up by the following checks:

By demonstrating that the control rod patterns and Banked Position Withdrawal
Sequence (or equivalent) input to the RWM computer are correctly loaded
following any > ading of the program into the computer,

7. The existing text for SR 4.3,B.3.b.2.2 currently reads for all three units:

The Rod Worth Minimizer (RWM) shall be demonstrated OPERABLE for a reactor
start-up by the following checks:

By demonstrating that the control rod patterns and sequence input to the RWM
computer ace correctly loaded following any loading of the program into the
computer,

The proposed change revises this text as follows for all three units:

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

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.




10.

Enclosure 2

Page 4 of 8
LCO 3.3.B.3.¢ currently reads for all three units:

If Specification 3.3, B.3.A through .b cannot be met the reactor shall not be started,
or if the reactor is in the run modes at less than 20% rated power, control rod
movement may be only by actuating the manual scram or placing the reactor mode
switch in the shutdown position.

The proposed change revises this text as follows for all three units:

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

The existing text for SR 4.3.B.3.b.3 currently reads as follows for all three units:

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 except as specified in 3.3.B.3.a.

The proposed revision reads as follows for all three units:

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

SR 4.3.C.1 currently reads for all three units:

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 40% power. Below 20% powur, only
rods in those sequences (A, and Ay, or B,; anu By) which were fully withdrawn in
the in the region from 0% rod density to S0% rod density shiall be scram-tested,
The sequence resiraints imposed upon the control rods in the 100-50 percent rod
density groups to the preset power level may be removed by use of the individual
bypass switches associated with those control rods which are fully or partialiy
withdrawn and are not within *5e 100-50 percent rod density groups. In order to
bypass a rod, the actual rod axial position must be known; and the rod must be in the
correct in sequence position.
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The proposed revision to SR 4.3.C.1 reads:

After each refueling outage, all OPERABLE s shall be scram-time tested from the
fully withdlrawn position with the nuclear system pressure above 800 psig. This
testing shall be completed prior to exceeding 40% power. Re'ow 10% power, only
rods in those sequences which were fully withdrawa in the < .on from 100% rod
density to S0% rod density shall be scram-tested.

11. BASES 3,3/4,3.A.2 for all three units presently reads in part:

... The Rod Sequence Contro! System is not automatically bypassed until reactor
power is above 20 percent power. Therefore, control rod movement is restricted and
the single notch exercise surveiilance test is only performed above this power level.
The Rod Sequence Controi System prevents movement of out-of-sequence rods unless
power is above 20 percent,

The proposed revision revises this text ar follows for all three units,
... 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,
12. BASES 3.3/4.3.B.1 for all three units presently reads in part:

... Rod position indication is required for proper function of the Rod Sequence
Control System and the rod worth minimizer,

The proposed revision to BASES 3.3/4.3.8.1 for all three units reads as follows:

... Rod position indication is required for proper funciion of the Rod Worth
Minimizer.

13, A proposed revision to BASES 3.3/4.3.B.3 reads as follows for all three units:
The Rod Worth Minimizer (RWM) restricts withdrawals and i...ertions of control

rods 1o prespecified sequences. All patterns.., Refereace Sections 3.6.6, 7.16.5.3,
and 14.6.2 of the FSAR, and NEDE-24011-P-A, Amendment 17.
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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 calosies per gram in the event of a
control rod drop occurring ai power greater than 10 percent, regardless of the rod
pattern. This is true for all rormal and abnormal patterns including those vhich
maximize individual control rod worth,

At power levels below 10 peicent of rated, abnormal controi red patterns could
produce rd worths high enougn to be of concern relative to the 280 calorie per pram
rod drop limit. In this range the RWM constrains the control rod sequences and
patterns to those which irvolve only acceptable rod worths,

The Rod Worth Minimizer provides automatic supervision 1o 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
sxquences, 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 manaally fulfill the contrul
rod pattern conformance functions of this system. The requirement that the RWM be
operable for the withdrawal of the first twelve rods on a siartup 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 scceptable. Control rod pattern constraints above 10 percent of
rated power are imposed by power distribution requirements, as defined in Sections
3.5.1,3.5), 451, and 4.5.) of thes~ technical specifications.

14, The last two paragraphs of BASES 3.3.C/4.3.C presently read:
In order to perfoim scram testing...

... In addition, RSCS will, prevent t.mvom-m of rods in the 30 percent density to
preset power level range until the scrammed rod has been withdrawn,

The proposed revision deletes these two paragraphs for all three units,
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JUSTIFICATION FOR THE PROPOSED CHANGE

The purpose of this proposed technical specification change is to eliminate the requirement
for use of the Rod Sequence Control System Control System and to decrease the power level
setpoir. above which the Rod Worth Minimizer (RWM) would no longer be required to be
used from the existing 20 percent rated power setpoint to a new setpoint of 10 percent rated
power. This change is applicable to BFN Units 1, 2, and 3. These proposed technical
specification amendments are based on and are consistent with the NRU Safety Evaluation
issued on December 27, 1987 which approved Amendment 17 of General Elsctric Topical
report NEDE-24011-P-A, "General Electric Standard Application for Reactor Fuel.*

The RSCS restricts control rod movement to mirimize the individual rod worth of control
rods to lessen the consequences of a Rod Drop Accident (RDA). Control rod movement is
restricted through the use of rod select, insert, and rod withdrawal blocks. The RSCS is a
hardwired (as opposed 1o = computer contiolled), redundant system to the RWM. 1t is
independent of the RWM in terms of inputs and outputs, but the two systems are compatible,
The RSCS is designed to monitor and block, when necessary, operator control rod selection,
withdrawal and insertion actions, and thus assists ia preventing significant control rod pattern
errors which could lead to high reactivity worth (if dropped). A significant pattern error is
one of several abnormal events which must occur to k ive a RDA which might exceed the
fuel enthalpy criteria for the event. The RSCS was designed only for possible mitigation of
the RDA and is active only during low power (curready less than 20 percent rated power)
when a PDA might be significant. It does not prevent a RDA. A similar pattern control
function is provided by the RWM, a computer-controlled system,

In response to NEDE-240111-P-A submitted by the FWR Owner's Group, the NRC staff
issued a safety evaluation (A. C. Thadani to J. S. Charnley, Acceptance for keferencing of
Licensing Topica! Report NEDE-24011-P-A, "General Electric Standard Application for
Reactor Fuel," Revision 8, Amendment 17) approving the methodology for 1) slimination of
the RSCS while retaining the RWM 1o provide backup to the operator for control rod pattern
control and 2) lowering the setpoint for cutoff of the RWM to 10 percent raved power from
its current 20 percent level. This safety evaluation concluded that the proposed chaiges were
acceptable provided:

I. The TSs should require provisions for minimizing operations without the RWM
operable.

2. The occasional necessary use of # second operator replacement should be
strengthened by 2 utility review of relevant procedures, related forms, and quality
control to assure that the second operator provides an effective ard truly independeat
mtslo:n:om process. A discussion of this review should accor pany the request for
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10 uring the withdrawal ol

the first twelve control
W en

the RWM inoperable are minimized

Ul

Provisions are wdeled aler provisions pres 1ously found 10 be aw (',”;l"h' by Lie NR(
or the application of the results of the topical report I'hese provisions address the need
y promote effective ¢ RWM by severely limitinig operation with the system

ypassed. Commencement of a reactor startup with an inoperable RWM is generally not
allowed N :

a once per calendar year exemption to allow for unusual or abnormal
alio ”x'\)\g‘\(".',

maintenancs
}

Once a reactor startup has commenced and significantly progressed

pecifically after twelve rods are withdrawn, the evolution may be completed using the
verification provisions. BFN believes ! rovide strong incentive for RWM
nainienance without engendering excussive operationa restrictions and that, therefore, item

hat these provisions pr
Str
s adequately addressed

egarding above, the requirements for rod selection and rod motion verification
. with the specific

actions expecied of the verifier are in place at BFN. 2-0O1-85, Control

Rod Drive Control System Operating Instruction and Surveillance Instruction
2-S1-4.3.B.3b

.

), RWM Program Verification address the administrative requirements for

rod motion verification when the RWM is bypassed or inoperable for any other reason
10 OWINg controis are 1!

I'he
ncluded in these instructions

Bypass of the RWM may only be performed at the direction of the Shift Uperations
\";;K"\ 5!

Whenever the RWM is bypassed or inoperable, proper rod motion is verified as each

coctrol rod movement is accomplished

Controis 1o ensure that the proper control rod movement data sheet 18 utilized

Identification of the rechnically qualified members of the plar

!
utitized for rod program verification

L \L”?» whi¢a may h(
(Currently hmited to a nuclear engineer or STA)

With respect to item 3), BFWS patterns are in use at BFN

['he proposed changes to TS
surveirllance requiremenis 4.3.8.3.b.1.a and 4.3.B.3.b.2.a require that the BPWS pattern or
equivaient be correctly ‘oaded into the computer as a condition for RWM operability
I'VA believes that the requirements of the NRC safety evaluation of December 27, 1987
have been addressed and the proposed changes are acceptaole




ENCLOSURE 3

PROPOSED NO SIGNIFICANT HAZARDS CONSIDERATIONS DETERMINATION
SROWNS FERRY NUCLEAR I"LANI
UNITS 1,2, AND J
(TVA BFNP TS 310)

DESCRIPTION OF THE PROPOSED TECHNICAL SPECIFICATION CHANGH

e OF this proposed technical ';K\-'l-.n’\n"l change 1s to ¢liminate the requ ment

the Rod Sequence Coatrol System and to decrease the power level sewpoint above

Rod Worth Minimizer (RWM) would no longer be required o be used from the
ng 20 percent rated power setpoint 10 a new setpoint of 10 percent rated power. This

apphicable to BFN Units 1, 2, and 3. These proposed technical specification

(s are based uon and are consistent with the NRC Safety Evaluation 1ssued o

1

1987 which approved Amendment 17 of General Electric Topical report
j }

11-P-A, "General Electric Standard Application for Reactor Fue

BASES FOR PROPOSEDR NO SIGNIFICANT HAZARDS CONSIDERATIONS
DETERMINATION

ds }"Y"\‘-uh": svandards for determir INg wwhether a \!}'Hlfh,.l‘;f hazards \t?(.‘.i\}("“‘.;\”.
stated in 10 CFR 50.91(c). A proposed amendment 10 an operating license involves
nificant hazards considerations if operation of the facility in accordance with the

amendment would not (1) in olve a significant increase in the probability or
of an accident previously evaluated, or (2) create the possibility of a new oi

kind of accident from an accident previously evaluated, or (3) involve a significant
a margin of safety. I'he proposed I'S change 18 judged to involve no significant

considerations based on the following

r X { » » ' » 4 ! : : ] '3 » 4 ) 1 ’
(he proposed amendment does not involve a significant increase in the probability

4

onseguences of any acciaent ‘”—('\IUHS” ("\dlkld‘k‘d

Eliminating the RSCS and decreasing the RWM setpoiut have no effect on the
probability of any previously evaluated accident because these systems play no role in
any accident initiating mechanism, These systems act 10 mitigate the consequences of the
rod drop accident (RDA). The probabiiity of an RDA is dependent only on the control

rod drive system and mechanisms themselves, and not in any way on the RSCS or

RWM. Therefore the proposed changes do not involve a significant increase in the

probability of any accident previously evaluated
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A study of the RDA sponsored by the BWR Owner's Group (NEDE-2401 [-A-P) has
concluded that the RSCS is unnecessary. This study was approved by the NRC in a
alety evaluation dated December 27, 1987, The RSCS tunctions as a redundant systen
10 the RWM. As long as the RWM is operable, the RSCS is not needed since the RWM
prevents control rod pattern errors. In the event the RWM is unavailable, the proposed

cal specifications require that control rod movement and comphiance with the
prescribed control rod pattern be verified by a second licensed operatur or other
technically L*‘.nﬁ.?wd member of the plant staft In addition, to further minimize control
rod movement at low power with the RWM out of service, the proposed technical
specifications permil only one plant startup per year with the RWM out of service prior
10 or duning the withdrawal of the tirst twelve control rods. Therefore, the consecuences
of an RDA as previonsly evaluated will not be increased as a result of the eliniination of
the RSCS

I'he elfects of a RDA are more severe at low power levels and are less severe as power
level increases. Althcugh the original calculations showed that no significant RDA could
occur abave 10% power, the NRC required that the generic BWP. technical specifications
D¢ writlen to require operation of the RWM below 20 percent power ‘o account for
ertainties in the analysis. Recently, more refined calculations conducted for the NR(
(NUREG-28109, "Tnermal Hydraulic Effects on Control Rod Drop Accident in a
BWRT) have shown that even with the maximum single control rod position error, and
most multipie control rod pattern errors, the peak fuel rod enthalpy reached during av
RDA from these control rod patterns would not exceed the NRC limi* of 280 calorie pet
gram for RDAs above 10 percent power. These more recent calculations corroborate the
original GE analyses. Therefore, the proposed decreased setpoint for the RWM will not
resuit in a significant inCrease in the consequences of any accident previously evaluated

I'he proposed amendment does not create the possibility of a new or different kind of

accident from any accident areviously evaluated

Operation of the RSCS nd RWM cannot cause or prevent an accident. These systems
function to minimize the consequences of a RDA. The RDA is evaluated in the FSAR,
and the effect of the proposed changes are discussed in item 1) above

Elimination of the RSCS and decreasing the RWM setpoint will have no impact on the
operation ol any other systems, and therefore would not contribute to a malfunction in
any other equipment nor create the possibility for an accideat 1o occur which has not

previously been evaluated
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1. The proposed amendment does not involve a significant reduction in the margiu of
safety.

Elimination of the RSCS will not result in a significant reduction in the margin of safety
for the reasons discussed in Item 1. above and summarized below:

a. NRC and industry studies have demonstrated that the possibility of a RDA resulting
in unacceptable consequences is so low as to negate the requirement for the RSCS.

b. Current calculations have shown that the consequences of an RDA are acceptable
above 10 percent power,

¢. The RSCS is redundant in function to the RWM. Eliminating the RSCS does not
elimuiate the control rod pattern monitoring function performed by the RWM.

d. To nsure that RWM unavailability wiil be minimizea, the proposed technical
specification changes allow only one startup per calendar year with the RWM out of
service prior to or during the withdrawal of the first twelve control rods. If the RWM
is out of service below 10 percent power, control rod movement and compliance
with prescribed control rod patterns will be verified by a second licensed operalor or
other technically qualified member of the plant staff.

No significant reduction in the margin of safety will result from decreasing the RWM
setpeint from 20 percent power to 10 percent powar because calculations have shown that
even with the maximum single control rod position error, and most multiple control rod
pattern errors, the peak fuel rod enthalpy reached during an RDA from these control rod
patterns would not exceed the NRC limit of 280 calories per gram for RDAs above 10
percent power,

CONCLUSION

TVA has evaluated the proposed amendment described above against the criteria given in 10
CFR 50.92(c) in accordanve with the requirements of 10 CFR $0.91(a)(1). This evaluation
has determined that the proposed amendment will pot (1) involve a significant increase in the
probability or consequences of an accident previously evalvated, (2) create the nossibility for
a new c; different kind of accident from any accident previously evaluated, or (3) involve a
significant reduction in & argin of safety, Thus, TVA has concluded that the proposed
~mendment does not involve a significant hazards consideration,



