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818 Power Bullding

Chattanooga, Tennessee 37201

Gentlemen:

This is in response to applications for amendments dated January 12,
May 11, July 8, September 23, 26, 27, October 28, November 16,
December 13, 1977, and January 3, 1978.

Amendment No. 35 to DPR-33 changes the Technical Specifications to
incorporate the 1limiting conditions for operation associated with
Cycle 2 operation of Browns Ferry Nuclear Plant , Unit 1. These
changes ‘nvolve a revised fuel cladding integrity safety 1imit for
minimun critical power ratio (MCPR), revised operating 1imit MCPR's
for both 7x7 and 8x8 fuel assemblies, the addition of linear heat
generation rate (LHGR) 1imits for the 8x8 fuel, revised limits for

the maximum average planar linear heat generation rate (MAPLHGR) for -
the 7x7 and 8x8 fuel assemblies, and reduced 1imits for scram insertion
times. The revisad limits for the MAPLHGR result from your reanalysis
of the Emergency Core Coaling System performance in response to the
Commission's Order of March 11, 1977. We have found your reanalysis
to be acceptable. Effective upon issuance of this amendment, the
Commission's Order for Modification of License dated March 11, 1977,
relative to Facility Operating License No. DPR-33, is terminated.

In addition, a restriction on power operation during the initial
startup for Cycle 2 has been imposed until sufficient high temperature
recirculation has ;taken place to ensure disintegration of a rubber
shoecover that had fallen into the Unit 1 vessel during the refueling

outage.

Amendment Nos. 35to DPR-33, 32 to DPR-52, and 9 to DPR-68 change the
Technical Specifications for each of the Browns Ferry Nuclear Plant
Units to clarify the operability requirements of the Rod Worth Minimizer
and the Rod Sequerice Control System during scram time testing, delete the
Annual Operating Report requirements, add standards for qualifications of
the Health Physics Supervisor, change the frequency of cycling fire
protection system valves from quarterly to annually, and substitute
revised, -but equivalent, terms .in the equations for the 1imiting settings
on the Average Power Range Monitors' scramad rod block setpoints.
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Tennessee Valley Authority

—

n2 - January 10, 1978

Copies of the Safety Evaluation and Notice of Issuance are also enclosed.

Enclosures:

Amendment No. 35 to DPR-33
Amendment No. 32 to DPR-52
Amendment No. 9 to DPR-68
Safety Evaluation

Notice

cc w/enclosures:
See next page
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Sincere1y,

2
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A. Schwencer, Chief
Operating Reactors Branch #1
Division of Operating Reactors
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TENNESSEE VALLEY AUTHORITY
DOCKET NO. 50-260
BROWNS FERRY MUCLEAR PLANT, UNIT NO. 2.
AMENDMENT TO FACILITY OPCRATING LICENSE
Amendment No. 32
License No. DPR-52
1. The Nuclear Regulatory commission (the commission) has found that:
A. The applications for amendments by Tennessee Valley Authority
{the licensec) dated January 12, May 11, July 8, September 23,
26, 27, October 28, November 16, December 13, 1977, and
January 3, 1978, comply 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
B. The facility will operate in conformity with the applications,
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 (i1) that such activities
will be conducted in compliance with the Conmission's regulations;
D, The issuance of this amendment will not be jnimical 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.

2. Acccrdingly, 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 License No. DPR-52
is hereby amended to read as follows:



(2) Technical Speéifications

The Technical Specifications contained in Appendices A

and B, as revised through Amendment No. 32, are hereby
jncorporated in the license. The licensee shall operate

the facility in accordance with the Technical Specifications.

3. This license amendment is effective as df the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSTON

Karl R. Goller, Assistant Director
for Operating Reactors .
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance January 10, 1978



ATTACHMENT TO LICENSE AMENDMENT NO. 32

FACILITY OPERATING LICENSE NO. DPR-52

DOCKET NO. 50-260

Revise Appendix A as follows:

Remove the following pages and replace with identically numbered

pages:
5/6 123/124
9/10 129/130
15/16 133/134
19/20 1817182
21/22 315/316
23/24 327/328
31/32 331/332
47/48 349/350
73/74 351/352

Marginal lines indicate revised area. Overleaf pages are provided for
convenience.



+ 3.0  DEFINITIONS tvont'd) o

.

1. At least one door in each access opening is closed.
2. The standby gas treatment system is operable.

3. All Reactor Building ventilation system automatic isolation
valves are operable or deactivated in the {solated position.

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

B. Refueling Outage - Refueling outage is the period of time betveen
the shutdown of the unit prior to a refueling and the startup of
the unit after that refueling. For the purpose of designating
frequency of testing and survelllance, a refueling outnsge shall
mean a regularly scheduled outage; however, where such outages
oceur within 8 months of the completion of the previous refueling
outage, the required surveillance testing need not be performed
unt{l the next regularly scheduled outage.

§. Alteration of the Reactor Core - The act of moving any component in
the region above the core support plate, below the upper grid and
vithin the shroud. Normal control rod movement with the control rod
drive hydraulic system is not defined as a core alteration. Normal
movement of in-core instrumentation and the traversing i{n-core probe
48 not defined as a core alteration.

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

U. Thermal Parameters

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

¢ v e

"92. Transition Boiling - Transition boiling means the boiling regize

: between nucleate and film boiling. Transition boiling 1s the
regime in which both nucleate and f£ilm boiling occur intermit-
tently with netither type being completely stable.

3. Core Maximum Fraction of Limiting Power Density (CMFLPU) - The highest
ratio, for all fuel types in the core, of the maximum fuel rod power
density (kW/7t) for a given fuel type to th- liniting fuel ro¢ power
density (kW/it) for that fuel type.

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

~5~ Amendment 32



1.0 DEFPINITIONS (Cont'd)

V.

Instrumentation

1.

2.

8.

Instrument Calibration - An instrument calibration means the
adjustment of an instrument signal ocutput so that it co:responds,
within acceptable range, and accuracy, to a known value({s) of the

" parameter which the instrument monitors.
Channel - A channel {s an arrangement of a sensor and asso-

clated components used to evaluate plant variables and pro-
duce discrete outputa used in logic. A channel terminates
and losss its identity where {ndividual channel outputs ara
combined in logilc.

Instrument Functional Test - An i{nstrument functional test means

the injection of a simulated signal into the instrument primary
sensor to verify the proper instrument channel response, alarm
and/or initiating action.

Instrument Check - An instrument check is qualitative determina-

tion of acceptable operability by obeervation of {ingtrument
behavior during operation., This determination shall include,
vhere poasible, comparison of the instrument with other indepen-
dent instruments measuring the same variable.

Logic Syastem Functional Test - A logic syatem functional test
means a teat of all rslays and contacts of a logic circuit to
insure all components are operable per design intent. Where
practicable, sction will go to completion; i.a., pumps will be
started and valves operated.

Trip System - A trip system means an arrangement of instrument
channel trip signale and auxiliary equipment required to initiate

action to accompliash a protactive trip function. A trip syatenm
may require one or more instrument channel trip signals relats=d
to one or more plant parameters {n order to initiate trip system
action. Initiation of protective action may require the tripping
of a singla trip system or the coincident tripping of twe trip
systems,

Protactive Action ~ An action initiated by the protection system
wvhan a limit is reached. A protective action can be at a channel
or system level,

Protective Function - A systeam protective action which results
from the protective action of the channels monitoring a parti-
cular plant condition,

Simulated Automatic Actuation - Simulated sutomatic actuation
means applying a simulated signal to the sensor to actuata tha -
cireuit ia question.




LIMITING SAF._{ SYSTFM SETTiHG

gavET( LIMIT o
Nyt e 4 e i e 7 S & o ottt
1.1 i CLAPDING INTEGRITY

(—

S,

B. Core Thernal Power Limit

(Reactor Pressure <800 psia)

Wren ihe reactor pressure is less

than or ecual to 800 psia,

9

2.1

B.

FUEL_CLADDING INTEGRTT?

. In the event of operation with the

core maximum fraction of limiting
power density (CMFLPD) greater than
fraction of rated thermal power (FRP;
the setting shall be modified as
follows:

S< (0.66W + 54%Z) _FRP
CMFLPD

For no combination of loop recircu~
lation flow rate and core thermal
power shall the APRM flux scram trin
setting be allowed to exceed 120%

‘of rated thermal power.

(Note: These settings assume operatic
within the basic thermal hydraulic
design criteria. These criteria arc
LHGR  18.5 kw/ft and MCPR 2 (1.25 if
<8000 MWD/T; 1.29 otherwise).

If
it is determined that either of these
design criteria is being violeted
during operation, action shail be
initiated within 15 mirutas to restess
operation within prescribed limits.
Surveillance requirerments for APRY
scram setpoint are given in
specification 4.1.B.

APRM—-When the reactor mode switch
is in the STARTUP POSITION, the
APRM scram shall be set at less

than or equal to 15% of rated power.

IRM—-The IRM scram shall be set at
less than or equal to 120/125 of
full scale.

APRM Rod Block Trip Setting

The APRM Rod block trip setting shall
be: :

Amendment 32



SAFETY LIMIT 7 LIMTTING SAFETY SYSTEM SETTING

1.1 FURL CLADDING INTEGRITY ' 2.1 FUEL CLADDING INTEGRITY
° e /
or core coolant flow is less qﬁgj_(0.66w + h2%)
than 10% of rated, the core : .-
thermal power shall not ex- _ where:

ceed 823 MWt (about 25% of
rated thermal power).

S = Rod block setting is percent

RB
of rated thermal power (3293 Mwt)

l W = Loop recirculation flow rate

1 in percent of rated (rated loop
recirculation flow rate equals
4.2 X 106 1b/hr)

In the event of operation with the core
naximum fraction of limiting power density
(CMFLPD) greater than fraction of rated

' thermal power (FRP) the setting shall be

i rmodificd as follows: :

| ooy FRP
SRB‘i(O'66d + 42%) Eﬁ?i?ﬁ

@]

C. Vhenever the reactor is in Scram and isocluaticn—-> 538 in. above
the shutdown condition with reactor low water vessel zero leve
irradiated fuel in the reac- —
tor vessel, the water level .
shall not be less than 17.7
in, above the top of the { I:*. Scram--turbine stop < 10 percent
normal active fuel zone. E vilve closure valve closure
E. Scram--turbine
control valve
Upon trip of
! 1. Fast closure the fast actin:
: solenoid valves
2. Loss of control > 550 psig
oil pressure
¥. Scram--low con- > 23 inches
denser vacuum Heg vacuun

G. Scram--main steam < 10 percent
line isolation valve closure

H. Main steam isolation > 825 psig
valve closure--nuclear system low
pressure

!
!
|
;

10 Amendment 32



S——

.1

BASES: TFUEL CLADDING INTEGRITY SAFETY LIMYT

Tae fuel cladding represents one of the physical barriers which separate radlio-
active materials from environs. The integrity of this cladding barrier is
telgted to its relative freedom from perforations or cracking. Although some
corrosion or use-related cracking may occur during the life of the cladding
fission product migration from this source is incrementally cumulative and ’
continuously measurable. Fuel cladding perforations, however, can result from
thermal stresses which occur from reactor operationm significantly above design
conditions and the protection system setpoints. While fission product migration from
cladding performation is just as measurable as that from use-related cracking, the
thermally-caused cladding perforations signal a threshold, beyond which still'
greater thermal stresses may cause gross rather than incremental cladding deteriora-
tion. Therefore, the fuel cladding safety limit is defined in terms of the reactor
operating conditiomns which can result in cladding perforation.

The fuel cladding integrity limit is set such that no calculated fuel damage would
occur as a result of an abnormal operational transient. Because fuel damage

is not directly observable, the fuel cladding Safety Limit is defined with margin

to the conditions which would produce onset transition boiling (MCPR of 1.0).

This establishes a Safety Limit such that the minimum‘critical power ratio (MCFR)

is no less than 1.05. MCPR >1.05 represents a conservative margin relative to

the conditions required to maintain fuel claddirg integrity.

Onset of ;ransition boiling results in a decrease in heat transfer from the clad
and, therefore, elevated clad temperature and the possiblity of clad failure.

Since boiling transition is not a directly observable parameter, the margin

to boiling tramsition is calculated from plant operating parameters such as core
power, core flow, feedwater temperature, and core power distribution. The margin
for each fuel assembly is characterized by the critical power ratio (CPR) which

is the ratio of the bundle power which would produce onset of tranmsition boiling
divided by the actual bundle power. The minicmum value of this ratio for amy bundle
in the core is the minimum critical power ratio (MCPR). It is assumed that the
plant operation is controlled to the nominal protective setpoints via tke instru-
nmented variables, i.e., normal plant operation presented on Figure 2.1.1 by tue
nominal exnacted flow cnntrol lipe. The Safetv Uimit (MCPR f 1.05) has sufficient
conservatism to assure that in the event of an abnormal operational transieat

initiated from a normal operating condition TMCPR»1.25); 1.25 if core average

‘exposure is > 8000 MAD/T more than 99.9% of the fuel rods in the core are

expected to avoid boiling transition. The margin between MCPR of 1.0 (onset
of transition boiling) and the safety limit 1.05 is derived from a detailed
statistical analysis considering all of the uncertainties in monitoring the
core operating state including uncertainty in the boiling transition
correlation as described in Reference 1. The uncertainties employed in
deriving the safaty 1imit are provided at the beginning of each fuel cycle.

The MCPR value used in the ECCS performance evaluation (1.18) is less Timiting

than the MCPR for operation (1.25); 1.29 if core average exposure is
~ 8000 MWD/T.

15



1.1 BASES

Because the boiling transition correlation is based on a large quant -ty of
full scale data there is a very high confidence that operation of a fuel
assembly at the condition of MCPR = 1.05 would not produce boiling tran-
sition. Thus, although it is not required to establish the safety limit
additional margin exists between the safety limit and the actual occurence
of loss of cladding integrity.

However, if boiling transition were to occur, clad perforation would not
be expected. Cladding temperatures would increase to approximately
1100°F which is below the perforation temperature of the cladding
material. This has been verified by tests in the General Electric
Reactor (GETR) where fuel similar in design tc BFNP operated above
the critical heast flux for a significant period of time (30 minutes)
without clad perforation.

Test

If reactor pressure should ever exceed 1400 piia during normal power
operating (the limit of applicability of the boiling transition corre-
lation) it would be assumed that the fuel cladding integrity Safety Limit
has been violated.
In addition to the boiling transition limit (*CPR = 1.05) operation is
constraired to a maximum LYGR of 18.5 kw/fe,

This limit is reached when the Core Maximum Fraction of
Limiting Power Density eguals 1.0 (CMFLPD = 1.0). For the case where Core
Maxinmun Fraction of Limiting Power Density exceeds the Fraction of Rated
Thermal Power, operation is permitted only at less than 100% of rated
power and only with reduced APRM scram settirgs as required by specification

2.1.A.1.
At pressures below 800 psia, the core elevation pressure drop {0 power,
0 flow) is greater than 4.56 psi. At low powers and flows this pressure

differential is maintained in the bypass region of the core. Since the
pressure drop in the bypass region is essentially all elevation head,
the core pressure drop at low powers and flow will always be greater
than k.56 psi. Analyses show that with a flow of 28%103 1bs/hr bundle
flow, bundle pressure drop is nearly independent of bundle power and has
a value of 3.5 psi. Thus,_the bundle flow with a 4.56 psi driving head
will be greater than 28x103 1bs/hr. Full scale ATLAS test data taken
at pressures from 14.7 psia to 800 psia indicate that the fuel assembly
critical power at this flow is approximately 3.35 MWt. With the design
peaking factors this corresponds to a core thermal power of more than
50%. Thus, a core thermal power limit of 25% for reactor pressures
below 800 psia is conservative.

For the fuel in the core during periods when the reactor is shut down, con-
sideration must also be given to water level requirements due to the effect
of decay heat. If water level should drop below the top of the fuel during
this time, the ability to remove decay heat is reduced. This reduction in
cooling capebility could lead to elevated cladding temperatures and clad
perforation. As long as the fuel remasins covered with water, sufficient
cooling is available to prevent fuel clad perforation.

16 Amemdment 32
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2.1 BASES: _LIMITING GAFETY SYSTPM_SETTINGS ROLATED TO KN

CLADDING INTEGRITY

4
ransients applicable toO pperation of
the Browns Ferry Nuclear Plant have peen analyuced thr??ggaﬁyﬂ?hel
spectrum of planned operating condit. ons up to t?e debL%“.\?cTﬁé.
power condition Of 3440 MwWt. The &arlyses gere @ased_up?? plint
operation in accordance with the ope{dtzng.map given 1§ réﬁuﬁ%'
3.7-1 of the FSAK. . In addition, 3293 Mt is the %1censedAma§fmum
power jevel of Browns Ferry luclear Plant, and thlﬂ'erIC?QnLa
the maximum steady-state power which shall not knowingly be

exceeded.

The abnormal operational t

Conservatism is incorporated in the transient analyses in estimating the
controlling factors, such as void reactlivity coefficient, control rod scram
worth, Scram delay tine, peaking fagtors, and axial power shapes. These
factoxs are selectcd‘ccnscrvativgly with respect to thelr effect on the
applicable transient results as determined by the current analysis model.
This transient model, evolved over many years, has been substantiated in opera-
tioh as a consarvative tool for evaluating reactor dynamic performance.
" Results obtained from a gencral Electric boiling water reactor have been
compared with predictions made by the model. The comparisions and results

are summarized 4n Reference 1.

-

The absolute value »f the void reactivity coefficient used in the analysis

{s conservatively estimated to be about 25% greater than the nominal maxiouz
value expected tu occur during the core lifetime, The scraa worth used has
been dcrated to be equivalent to approvimately 80 cf the total scram worth of
the control rods. The scram delay tiwe and rate of rod insertion allowed

S st snndusrs arc conscrvatively set equal to the longesc delay and slow-
=gt insertion rate acceptable by Technical Speclfications. !

‘ The effect of scram worth, scram delay time
and tod insertion rate, all conservatively applied, are of greatest significance
in the early portion of the negative reactivity imserticn. The tapid ingertion
of negative reactivity is assured by the time requirements for 52 and 20% insertion.
By the time the rods are 602 inserted, approximately four dollara of negative reac-
tivity hes been inserted which strongly turns the transient, and accomplishes the
desized effect. The times for 507 and 90% insertion are glven to assure proper
completion of the expected performance in tha earlier portion of the transient,
and to establisk the ultimate fully shutdown steady-state condicion,

For analyses of the thermal consequences of the transients a MCPR of 1.25 (1.29 if core
average exposure is > 8000 MWD/T) is conservatively assumed to exist prior to initistion

of the transients.
Tals choice of using conservative valuzs of controlling parameters and initiating

transients at the design power level, produces more pessimistic answers than
would resulz by using exnected values of control parameters and analyzing at higher

pover levels.

Steady-state operation Qithgdi_garcég'recf?%ﬁiation will not be peraitted

for wore than 12‘h9urs._and the start 'of a recirculation pump from the natural
cwrculatyon condition will not be permitted unless the temperature diffevence
between the loop to pe started and the core coolant temperature is less than 750F.
This reduces the positive reactivity insertion to an accentably low value.

19 Amendment 32
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PASYS
In summary

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

2. Anslyses of translents employ adequataly conservative values of the
coatrolling reactor parazeters.

3. The abnormal operational transients were analyzed to a power level of 3440 MWT.

4, The snalytical proceduress now used result in a more logical answer than
the alternative method of assuming a higher starting power ia conjunc-—
tion with the expected values for the parameters.

The basea for individual set points are discussed below:

A. Neutron Plux Scram
1. APRM High Flux Scram Trip Setting (Run Mode)
The average power range monitoring (APRM) systen, which {s calibrated
using heat balance data taken duripg steady-state conditions, reads
{2 percent of rated power (3,293 MWt). Because fission chambera pro-
vide the basic {nput signals, the APRM systen responds directly to
average neutron flux. During tracsients, the izstantaneous rate of
heat transfer from the fuel (reactor thermal power) is leass thao the
instantaneous neucron flux due to the time constent of the fuel.
Thercfore, during transients incduced by disturbances, the thermal
power of the fuel will be less than that indicated by the neutroun flux
2t *the scrazn setting. Analyses reported in Sectioa 14 of the Flnal
Safety Analysis Repo-t demonstrated that with a 120 perceant scran trig’
setting, none of the abanormal operational transients analyzed violarz
the fuzl safety limit and there is a substantial margin frca fuel
damaga. Therefore, use of a flow-biased scram provides evea additionsl
mgrRin.  Figure 2.1.2 shows the flow biased scram as a fungtion of
core flow.

An increase in the APRM scraa secting would decresase the margina pre-
sent before the fuel cladding Iuregrity safety limitc i8 resached. The
APRM scram setting was defermined by an analysis of margizcs rzquired

to provide a reasonable range for nmaneuverinz during operation.
Reducing this operating margln would increase the frequancy of spurious
scrans, wvhich have an adverse effect on reactor safety because of the
resulting thermal stresses. Thus, the APRM setting was selected
bacause {t provides adaquate =argin for the fuel cladding integrity

oafaty lizit yer allcws operating nmargin that raduc=a the possibill. of
unnacessary acraas.

———
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(MITING CONDLLLUND FUR uiianso

——

3. Control Rodo

4.3.B Control Rods

b. puring the shutdown procedure
no rod movement is permitted
between the testing performed
above 20% power and the rein-
statement of the RSCS re-
straints at or above 20%
power. Alignment of rod
groups shall be accomrplished
prior to performing the tests.

c. Whenever the reactor i=
in the startup or xun rodas
below 207 rated pover the
Rod Worth Miainizer shsll be
operable or &8 second licensad
operator shall verify that
the operator at the reactor
conaole i3 following the
conzrol rod progran.

A second licensed operator
may not be used in leiu of
the RWM during scram time
testing in the startup OF
run modes below 20 percent
of rated thermal power.

d. 1f Specifications 3.3.8.3.a
through .c cannot bs met ths
reactor shall not be started,
or if the treactor is in tha
run or startup nodes at lsas
than 20X rated power, it
shall bes bdrought to a shut-
down coaditios irmediately.

123

The capability of the RSCS to pro-~
perly fulfill its function shall be
verified by the following tests:

Sequence portion - Select a sequence
and attempt to withdraw 2 rod in the
remaining Sequenc2s. Move onz rod
in a seaguencz and select tnh2 remain-
ing seguences and attezpt tOo move

a rod in each. Repeat for all
sequences.

Group nozch portiom - For each of the
six comparztor circuits go through
test inirtifate; cocparator inhibit;
verify; reset. On seveuth attempt
test i3 allowed to continue uatil
completion is indicated by
illuminazion of test complete light.

The capadbillity of the Rod
Worth Mininlzer (RWM) shall
ho vertfis? by ths foliuvwing

~— - oy

checksn:

1. The correctness of ths
control rod witadrawal
szquence inpur to the
RWM computer shall de
verified before reactor

szartup or shutdcwm.

2. The R\ coopurer on line
diagnostic test shall bpe
successfully performed.

3. Prilor to starIup, proper
annenciation of the selec-
tion error of at lesast oxe
out—-of-sequenze contrcl rod
shall be verified.

4, Prior t , the rod
block fun on of the RWM
shall te verified by =oving
an out~of-sequence conizel
Tod.

5. Prior to ocotaiaing 29% rated
power during rod insercion
at shutdown, veriily iz
latehing of the proper =od
group anc proper apzunclatish
after Inser: errors.

Amendment 32



L° CTING CONDITLONS FOR OPERATILON

SURVEILLANCE REQUIREMENTS

3.3.8° Control Rods

4.

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

Duxing opecration with
limiting control rod pat-
terns, as dctermined by the
designated qualified person-
nel, elther:

a. Both RBM channels shall
be operable:
or

b. Contrtol rod withdrawal

shall be blocked.

C. Scrao Inserclion Times

1.

X~ Inacrtond FProm

The average scram {nsertion
time, based on the deenergl-
zatfon of the scram pilot valve
solenoids as time zero, of all
operable control rods fin the
reactor power operation condi-
tion shall be no greater than:

Avg. Scram Inser-
tion Tinmes (sec)

Fully Wichdrown

5 0.375
20 0.90
50 2.0
90 5.0

C.

124 Amendment 32

4.3.B Control Rods

c. Wnen required, the pressnca
of a pecond licensed operator \;
to verify the following o?
the corract rod progran shall
be verified.

4. Prior to control rod withdrswal

for startup or during refueling,
ver{fy that at least two source
raange channels have ao observed
count rate of at least three
counts per second.

5. When 8 liofting control rod

pattern exiats, an
functional test oi

instru=ent
the R3M
shall be pecrformed prior to
vithdrswal of the desigunated
rod(s) and at least once per
24 hours thereafter.

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 950 psig (with
saturation temperature). This
testing shall be completed prior to
exceeding 40% power. Below 207
power, only. rods 1n those sequences
(Alz and A34Aor B and B 4) which
were fully withdrawn in t%e region
from 1007 rod density to 50% rod
density shall be scram time tested.
The sequence restraints imposed upo:
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
partially withdrawn and are not
within the 100-50 percent rod
groups. In order to bypass a
the actual rod axial position
knewn; and the rod must be in
correct in-sequence position.

densi
rod,
must |
the
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Miofoun No.
Operable Per
Trip Sys (5)

2(1)
2(1)
2(1)
2(1)
1(7)
1(?)
1(7)
3(1)
3(1)
3(L)
3(1)
2(1) (6}
2(1) ()
2(1) (6)
2(1) (0}
2(1)
2(1}

1)

TABLE 3.2

INSTRUMENTATION THAT INI1.iATES ROD BLOCKS

Trip Level Settiog

Function
APRX Upscale (Plov Bias)
APEM Upscale {Startup Hode) (8)
APRX Downscale (9)
APRM Inoperative
RBM Upscale (Plo# Bias)
RBM Dovnecaie (9)
RBK Inoperative
IRM Upscale (8)
IRM Dowmecale (3)(8)
IRM Detector not in Startup Pasition (8)
IRM Inoperative (8)
SRM Upscale (8)
SRM Downscale (4)(8)
§24 Detector not in Startup Position (4)(8)
S]M Inoperative (8)
Fiow Bias Cemparator
Flow Bias Upscale
Rod Block Lo§1c

%3C3 Restrair

(}')3—8 2-61A %
PS-85-H1B)

< 0,660 + 42% (2)
<121

> 31

(10,)

< 0.66W + 41% (2)

> 32

(10))

_<108/125 of full scale
> 5/125 of full scale
11)

(10%)

<lx 10° counts/sec.
> 3 counts/sec.

(11)

(103)

_<10Z difference in recirculation flows

<1101 recirculation flov

N/A
147 psig turbine
first stage pressure (approx

imately 30% powe r)
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1. Por thc startup and run poslitionn of the Keactor Mode Selector Switch,
there shall be two operable or tripped trip ayatems for each function.
The SRM, IRM, and APRM (Startup mode), blocks nead not be operadle in
*Run” wode, and the APRM (Flow biased) and RBM rod blocks naed not be (
operable in "Startup” mode. If the firat column cannot be mat for
one of the two trip systems, this condition may exiast for up to ssven
days provided that during that time the oparable system 1> functionally
teatad immediataly and daily theresfter; if this condition last longer
than seven days, the aystem with the inoperable channal ghall be tripped.
1f the first column cannot be met for both trip systans, toth trip
pystems shall be trippad.

2. W 'is the recirculation loop flow in percent of design. Trlp level setting is
in percent of rated power (3293 Miwt). A ratio of FRP/CMFLPD <1.0 is permitted
at reduced power. See Specifigation 2.1 for APRM control rod block setpoint.

3. IRM downsoale is bypasasd when it is on its lewest range.

A. This function i{s bypassed when the count rats is > 100 cp3 aad IRM above
range 2.

5. One instrument channel; 1.a., one APRM or IRM or RBM, per trip system
nay be bypasaed except only one of four S5RM may bs bypasaad.

6. IRM channels A, E, C, G all 4in range 8 bypasses SR chacuslo A & C
functions.

IRM channels B, F, D, H all in ranga 8 bypaases SRM channels 3 & D
functions.

7. The trip is bypassed whan the reactor power is < 30X. (‘
8. This function is bypassad whan the moda gwitch ia placed in Run. N
9. This function is only active when the mode switch 13 in Run. This
function 18 automatically bypassed whan tha IRM inatrumentation is
oparable and not high.
10. The inoperative trips are producad by the following functiona:
a. SRM and IRM
(1) Local "operata-calibrate’ switch not in operata.
(2) Power supply voltags low.
(3) Circuit boards not in circult.
b. APRM
(1) Local "operats-cslibrate’” ewitch not in operita.

{2) Laess than 14 LPRM {aputs.

{3) Circuit boardn not in circulr,
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4.1 __ BASES

The Erequency of calibratlion of the APRHM Plow Blasiay vetwork has been
established as each refueling outage., There arc several instruments
which nust be callbrated and 1t will take gevernl hours to perform the
calibratlion of the eatire network. While the calibration 1u belag per-—
formed, a zero flow signal wi{ll be sent tO half of the APRM's resulting
{n a half scram and rod block conditfon. Thus, 1f the calibratlon were
performed during operation, flux shaping would not be soaaible. Baaed
on experience at other generating stations, drift of iastruments, such
ag those in the Flov Blasing Hetwotl, {s not stznificant and therefore,
to avold spurious ecrams, a calibration frequency of each refueling out-
age is established.

Croup (C) devices sre active only during a given portion of the opera-
t{onal cycle. For example, the 1EM {s active duriug startup and inacrive
during full-pouar operation. Thus, the only test that {s meaningful i=
the one performed just prior to ghutdown or startup; i.e., the tests

that are performed just prior to use of the instrument.

Calibration frequency of the lastrument chanasl ta divided into two
groups. These are as follows:

1. Passive type indicating devices that cen be compaved with lixe
’ units on a continuous basis.

2. Vacuunm tube or seniconductor devices and detectors that drlfr ov
lose sensitivity.

Experience vith passivz type Instrum2nis {n genzratinz starions amd gud-
stations indicates that the specified calibraticns are adequate. For
those devices which employ azplifiers, etc., drift specifications call
for drift to be less tham 0.4%/wonth; i.e., in the period of a wonth a
414ft of .4%X would occur acd thus providing for adequate nargin. For
the APRM asysctem drift of electronic apparatus {s not ihe only considera-
tion in deteraininz a calibretion frequency. Chznge in poWer discribu-
tion and loss of chamber seansftivity dlctate a calibration every seven
days. Calibration on this frequency assureg planl Op ation at or below
thermal lizmits.

S
-
ac
oY
av

A coumparison of Tables 4.1.A and 4.1.3 indlcates that two Instruzent
channesls have not been fncluded in the latter zoble. These ares mode
suftch in shutdown and manual scrad. All of -ne devicey or sensors
sssociated with these scram functions are sizple on-off switches and,
hence, calibratlon during operation is not epplicable, t.e., the switch
{s either on or off.

The ratioc of Core Maximun Fraction of Limiting Power Density (MFLPD) to
Fraction of Rated Power (FRP) shall be checked out once per day to determine
if the APRM scram requires adjustment. This will normally be done by checking
the LPRM readings. Only a small number of control rods are moved daily

47
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during steady-state operatfon and thus the it 9o not expected
to change sfemificantlvy,

The sensitivity of LPRM detectors decreaces with exposure to neutron flux (
at 8 slow and approximately corstant rate. This 1o compensated for in )
the APRM system by calibrating every 7 days using hear balunce data and

by calibrating individual LPRM'a every 1000 effective {ull-power hours

using TIP traverse data.

45 Amendment 32



Canta™
.

= N
LIMITING CONDITIONS FOR OPERATION

SURVEI LLANCE REQUIREMENTS

M

3.1

REACTOR PROTECTION SYSTEM

Applicability

Applies to the instrumentation
and assoclated devices which
iniltlate a reactor scram.

Objective

To assure the operabllity of the
reactor protection system,

Specification

When there is fuel in the vessel,
the setpoints, minimum number of
trip systems, and minimum number
of instrument channels that must
be operable for each position of
the reactor mode switch shall be
as given in Table 3.1.A.

3

31

4.1

REACTOR PROTECTION SYSTEM

Applicablility

Applies to the survelllance of
the instrumentation and asso-
clated devices which initlate
reactor scram.

Objective

To speclfy the type and frequency
of survelllance to be applied to
the protection instrumentation.

Specification

A. Instrumentation systems shall
be functlonally tested and
calibrated as indicated in
Tables 4.1.A and 4.1.B respec-
tively.

Daily during reactor powver operaticr
at greater than or equal to 25% ther-
mal power, the ratio of Fraction ol
Rated Power (FRP) to Core Maximunm
Fraction of Limiting Power Density
(CMFLPD) shall be checked and the
scram and APRM Rod Block settings
given by equations in specifications
2.1.A.1 and 2.1.B shall be calculate:

C. When it is determined that a
channel is failed in the unsafe
condition, the other RPS channel
that monitor the same variable
shall be functionally tested
immediately before the trlp sys-
tem contalning the fallure is
tripped. The trip system con-
taining the unsafe failure may D
untripped for short periods of
time to allow functional testing
of the other trip system. The
trip system may be in the
untripped position for no more
than eight hours per functional
test period for this testing.
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2.1

BASES ,

from fuel damage, assuming a steady-state operation at the trip setting, over

the entire recirculation flow range. The wargin to the Safery Limdt increases

as the flow decreases for the specified trip setting versus flow relatioaship;
therefore, the worst case MCPR which could occur during steady-state operaticn is

at 1087 of rated thermal power because of the APRM rod block trip setting. The

actual power distribution in the core is established by specified control rod sequences
and is monltored continuously by the in-core LPRM system. As with the APRM scram

trip setting, the APRM rod block trip setting Is adjusted downward 1f the

CMFLPD : exceeds FRP thus preserving the APPEM rod block safety margln.

Reactor Water Low level Scram and Isolation (Fxcept Main Steamlines)

The set point for the low level scram is above the bottom of the separator skirt.
This level hzs been used in transient analvses deealing with coolant inventory
decrease. The results reported in FSAR sulsection 14.5 stow that scram and isolatioa
of all process lines (except maln steam) at this leval adequately protects the fuel
and the pressure barrier, because MCPR is greater than 1,05 in all cases, and

system pressure does not reach the safety valve sattings. The scram setting is
approximately 31 inches below the normal operating range and is thus adequate to
avoid spurious scrans.

Turbine S:op Valve Closure Scram

The turbine stop valve closure scram trip anticipates the pressure, neutron flux

and heat flux increase that could resulc from rapld closure of the turbine stop
valves. With a scram trip setting of < 10 percent of valve closure from full

open, the resultant increase In buandle pover fs limited such that MCPK remaflns
above l.05even during the worst case transieat that assumes the turbime bypass is
closed. This scram is bypassed when turbine steam flow is below 30 percent of rated,
as measured by turbire first stage pressure. Actuation of the relief valves

limits pressure to well below the safety valve ‘setting.

Turbine Control Valve Scram

1. Fast Closure Scram

The reactor protection system ilnitlates a scram within 30 Msec after the
control valves start to close. This setting and the fact that control valve
closure time is approximately twice as long as that for the stop valves
peans that resulting transients, while similar, are less severe than f{or
stop~valve closure. Yo fuel damage occurs, and reactor system pressure

does not exceed the relief valve set point, which is approximately 280 psi
below the safety limit.
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BASES

r.

G.

2. Scram on loss of control oil pressura

The turbins hydraulic control system operates using high pressure
oil. There are several points in this oil system wvhere a loss of
oil pressure could result in a fast closure of the turbine control
valves. This fast closure of the turbine control valves is not
protected by the generater load rejection scram, sinca failure of
the oil system would not vesult in the faet closura solenoid
valves baing actusted. For a turbine control valve fast closure,
the core would be protected by the APRM and high reactor pressure
scrams. However, to provide the same margins as provided for the
generator load rejection scram on fast closure of the turbine
control valves, a scram has been added to the reactor protection
system, which senses fallure of control oll pressure to the tur-
bine control system. This is an anticipatory scram and results in
reactor shutdown before any significant increase in pressure or
neutron flux occurs. The transleat response is very similar to
that resulting from the generator load rejection.

Main Condenser Low Vacuum Scram

To protect the main condenser againat overpressure, a loss of con-
denser vacuum ini{tiates automatic closure of the turbine stop valves
and turbine bypaass valves. To anticipate the transient and automatic
scram resulting from the closure of the turbine stop valves, low con-
denser vacuum initiates a scram. The low vacuum scram set point ie
selected to initiate 4 gcram befc_ e the closure of the turbine stop
valves {s initiated.

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

The low pressure isolation of the main steam lines at 825 psig was
provided to protect against rapid reactor depressurization and the
resulting rapid cooldown of the vessel. Advantage is taken of the

scram feature that occurs when the main steam line isolation valves

are closed, to provide for reactor shutdown so that high power opera-
tion at low reactor preasurs does not occur, thus providing protection
for the fuel cladding integrity safety limit. Operation of the reac-
tor at pressures lower then 825 peig requires that the reactor mode
switch be in the STARTUP positfon, where protection of the fuel cladding
integrity safety limit is provided by the IRM and APRM high neutron flux
scrams. Thus, the combination of main steam line low pressure {solation
and 1{solation valve closure scram assures the availability of neutron
flux scram protection over the entire range of applicability of the fuel
cladding integrity safety limit. In addition, the isolation valve
closure scram anticipates the pressure and flux transiants that occur
during normal or inadvertent isolation valve closure. With the scrarc
set at 10 percent of valve closure, neautron flux does not increase.

2b
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The scram trip éetting must be adjusted to ensure that the LHGR transient
e;k'is not increased for any combination of CMFLPD.and FRP.' Th? scra; a1
getting is adjusted in acc¢ordance with, the formula in specification 2.1.A.

l when the CMFLPD exceeds FRP.

Analyses of the limting transients show that no scram adjustment is required _
to assure MCPR >1.05 when the transient is {nitiated from MCPR > 1.25 (1.29 if
core aversge exposure is > 8000 MWD/T).

2. APRM Flux Scram Trip Setrinz (Refuel or Start & Hot Standby Mode)

For cperation iIn the startup aode while the rcactor fs at low pressure,
the APRM scraa setting of 15 percent of raced power provides adequate
thermal marzini betveen the setpoint and the csafety liafc, 25 percent

of rated. The margin is adequate to accommodate anticipated maneuvers
associated with power plant startup. Effects of increasing pressuvre

at zero or low void conteat are miror, cold water from sources avall-

able during stariup is not much colder than that already in the systezs,
tenperature coefficieats are swall, and control rod patterns are con-
strained to be uniform by operating procedurcs backed up by the rod

: vorth minimizer snd the Rod Sequence Control Systea. Worth of indivi-

~ dusl rods is very low in a vaiform rod pcttern.  Thus, all of posaidle
sources of reactivity input, uniform control rod vithdraval is the most
probable cause of significant power rise. Becauses the flux distribuciox
associated with uatform rod withdrawals does not involve high loczl peaxs,
and beocause several rods must be moved to change power by a significanc
percentage of rated power, the rate aof pover rise is very slow. Generally,
the heat flux 1s in near equilibriym with the fiesfon rate. In an guaumed
unifora rod wichdcraval epproach to the scran level, the rate of power riss
18 no zore than 5 percent of rated power per minute, and the APRM systen.
would be more than adequate to assure a scraa before the powar could
exceed ths safety limit. The 15 percent ATRH gorsm remeins active

votil the code switca is placed in che RUN positioa. This ewicch occurs
vhen reactor pressure is greater tran 850 psig.

3. IRM Flux Scram Trip Setting

The IRM System consists of 3 chambers, &4 in each ol the reactor protec-
tion system logic channels. The IRM is a 5-decade iasiruvcear winlch covers
the range of power lavel between that covered by the SR and the APRY. The

5 decades are covered by the IRM by means of a range switch and the S decades
are broken down into 10 ranges, each being one-hali of 4 decade In size. The
IRM scram setting of 120 divisions is active in each range of the IRM. For
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3. IRM Flux Scram Trip Setting (Continued)

example, 1f the instrument were on range 1, the scram setting would be at 120
divisions for that range; likewise, 1f the lnatrument was on range 5, the scram —
setting would be 120 divisionas on that range, Thus, as the IRM 1s ranged up to
accommodate the increase Ln power level, the scram setting is also ranged up. A
gcram at 120 divisions on the IRM instruments remains in effect as long as the
reactor is in the startup mode., In addition, the APRM 15% scram prevents

higher power operation without being in the RUN mode, The IRM scram provides
protection for changes which occur both locally and over the entire core, The
most significant sources of reactlvity change during the power increase are

due to control rod withdrawal. PFor insequence control rod withdrawal, the

rate of change of power is slow enough due to the physical limitation of
withdrawing control rods, that heat flux is in equilibrium with the neutron

flux and an IRM scram would result in a reactor shutdown well before any safety
limit is exceeded. PFor the case of a single control rod withdrawal error, a
range of rod withdrawal accidents was analyzed., This analysis included starting
the accident at various power levels. The most severe case involves an initial
condition in which the reactor 1s just subcritical and the IRM system is not

yet on scale. This condition exists at quarter rod density. Quarter rod
density is illustrated in paragraph 7.5.5 of the FSAR, Additional conservatism
was taken in this analysis by assuming that the IRM channel closest to the
withdrawn rod is bypassed, The results of this analysis show that the reactor
is scrammed and peak power limited to one percent ef rated powey, thus maintaining
MCPR above 1.05. Based on the ahove analysis, the IRY provides protection
against local control rod withdrawal errors and continuous withdrawal of

control rods in sequence,

B. APRM Control Rod Block

Reactor power level may be varied by moving control rods or by varying
the recirculation flow rate. The APRM system provides a control rod
block fo prevent rod withdrawal beyond a given point at constant recir-
cuciation flow rate, and thus to protect against the condition of a

MCPR less than 1.05. This rod block trip setting, which is automatically
varried with recirculation loop flow rate, prevents an Increase in

the reactor power level to excess values due to control rod with-

drawal. The flow variable trip setting provides substantial margin

22
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The functions of the RWM and RSCS make [t unnccessary te
specify a license limit on rod worth to preclude unacceptable
consequences in the cvent ol a control rod drop. At low
powers, below 20 percent, these devices force adherence

to acceptable rod patterns. Above 20 percent of rated power,
no constraint on rod pattern is recuired to assure that rod
drop accident consequences are acceptable. Control rod
pattern constraints above 20 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. Power level for automatic bypass of the

RSCS function isseunsed by first stage turbine pressure,

The Source Range Mounitor (SRM) system performs no automatic
safety system function; i.e., it has no scram function. It

130



3.3/4.3 BASES:

3.

The Rod Worth Minimizer (PWM) and the Rod Scquence Control
Systca (RSCS) rexztrict withdravals and fasertions of <entrol
rods to pre-specificd ccquences. A1l patterns associated wich
these cequences have the characterintic that, assuminpg the
worst single deviation from the scquunce, the drop of any
control rod from the fully i{nsertaed 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
danmage in this accident s not possible unless a significant
amount of fuel is rapidly dispersad. Ref, Sections 3.6.6,
7.7.A, 7.16.5.3, and 14.6,2 of the FSAR and NFEDO-10527 and
supplements thereto.

In performing the fincticn descrited above, the RWM and R3CS ate
not required to impose any restrictioas at core power levels
in excess of 20 percent of rated. Material in the cited referent
shows that it %s impossible to reach 280 calories per gram in tie
event of a control rod drop occurring 1t power greater tham 2C

percent, regardless of the rod pattern. This is true for all

pnormal) and abnormal patterns including those which maximize
4ndividual control rod worth.,

At power levels below 20 percent of rated, abnormal control
rod patterns could preduce rod worths high enough %to be of
concern ralative to the 280 calorie per gram rcd drop limit.
In this range the KWM and the RSCS constrain the control raod
sequences and patternz to those whizh involve only accaprable
rod worths.

The Rod Worth Minimizer and the Rod Sequence Control Systen
provide automatic supervision to assure that out of sequence
control rods #1ll not be withdrawn or Inserted; {.e., 1z linity
operater devistiens frem planned withdrawal sequences. Ref.
Section 7.16.5.3 of the ¥SAR. They scrve as & backup to procudurve
control of control rod sequences, which limit the maximun reacta-
vity worth of control rods. In the evert that the Rod Worth
Minimizer is out of service, when required, a second licensed
operator can manuilly fulfill the control roed pattern con-
formance functions of this system. In this case, the RSCS is buck
up by independent procedural controls to assure conformance.

* PBecause it is allowable by bypass certain rods in the
RSCS during scram time testing below 20 percent of

rated power in the startup or run modes, a second
licensed operator is not an acceptable substitute

f&r the RWM during this testing.
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6.0 ADMINISTROIWIVE CONTFOLS

(). Annual Operating Repord

A tabulation on an annusl besis of the number
of station, utility and othery perscnncl
(including contractors) recelvwing eXposures
greater than 100 mrem/yr and theixr asscciated
man rem exposure according to work and job
functions,* e.g., reactoxr operationsg and
surveillance, inservice inspection, routine
maintenance, special maintcnance (describe
maintenance), waste processing, and refuelind.
The dose assignment fo varicus duty functions
may be cstimates kased on pocket desimater,
TLD, or film badge measurements. Small
exposures totalling less than 20% of the
individual total dcse need not be accounted
for. In the aggregate, at least 80% cf tioe
total whole body dose received from external
sources shall be assigned to specific major
work functions.

Ce Monthly Operati ngqg Report. Poutine reports of
operating statistics end shutdown experience shall
be submitted on a monthly basis to the Office of
Inspection and Enforcement, U.5. Nuclear Regulatory
Commission, Washington, D.C. 20555, with a copy to
the appropriate Regional Office, “to be submitted no later
than the tenth of each month following the calendar month
covered by the repori. A narrative sumary of operating experience !
shall be submitted in the abova schcdule.

Reportable Occurrences

o A
°

Reportable occurrences, including corrective accions and
measures to prevent reoccurrance, shall be reported to
the NRC. Supplemental revnovts may be required to fully
describe final resolution of occurrence. In case Of
corrected or supplemental reports, a licensee event
report shall be completed and reference shall be made to
the original report date.
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Operastion of the unit or alif~cTed sysiems when
any paranster or aperation subsect to a
lLimiting condition 1s less conservat:ve than
the leautr conssrvative aspect of the limiting
conditinn 1or operaticn established 1n the
technical specifications.

Note: If specificed action 15 taken whon a
system is found to be operating betwoen tne

most conservative and the least consarvative
aspects of a limiting coaditicen for operation
listed in the technical specirlications, the
Limiting condition for operation is not
considorad to have been violated andd need not
be reporced under this item byt it may be
renortabile under dtem 2.0 (X)) below.

abnormal degradavion discoverea 1In facel
claddinyg, reactor cooliant prossure bonndary,
Or primary concainment.
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6.7 Reporting ReouiLiementy

in addition to the applicsble rero
10, Code of It Aaral Reaquiations, ©
repoOrts ghall bo supmitnod L the

XS Lf‘-l o

~A

Lrechor

Regional Off LC‘ ¢f lnspochion and mnforcon

otherwise notad
i. Routine Reports
a. Startup REDI SWnmAYY rppmv*
and powu=2Y es 3Lation tﬂaf\no shal
following (1) receipt of
amendment to
increase in P
that has a dlif
manufactur2d

a differonc fuel

modifications tLhat may have =ignili

the nuclear, *hermal, Or hydravli

the plant. The report snall adarass

testy identified in the THAR and

operatin cCnid

during the tost progran
values with i2c

Any correctivse actions that were

t;cns or ch.
A

ping R

- license involvinq a pl&nn‘
wor lovel, (3) inst
arent droign or has been

) 107

0. plant star
1 h° Smextt@d

allation of Juel

surplier, and ()
Sicanptly altcred
C pnrfovnar o of
e exch cf the

snal) in gennoral

include a decoription of +tne measurad viarues of the
3 rachar
w1 a comporison of these

~ L O JE 2% L Y
e LCS SOt A LnaG

5ign predicu.ons and specificatons.

required to obta 11

satisfactory opzration shall also be describad.
Any additional specific detalls required in liconse
conditions based or other commitments shall be

included in this report.

Startup reportis shall be scubmitted within (1} 9G

days following completion of the

startup tast

program, (2) 90 days follawing resunption or

commencement Of POmmﬂy"lal DTN L
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is earliest. If the Staytup.xepa
:

all three events (1.2.. it
completion Of startup RSt D
or commencem=nt Of commerl
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ality, whichever
rt do=s not COVer
criticality,

and recunmption
eration),

&d at least
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6.0 ADMINISTRATIVF O NTROLS -

6.1 Organization

A

The plant superintendent has on-site responsibility for
the safe operation of the facility and shall report to
the Chief, Nuclear Generation Branch. In the absonce of
the plant superintendent, the assistant superintendnet
will assume hv~ responsibilities, :

The portion of TVA managemen® which relates to the
operation of the plant is shown in Figure 6.1-1.

The functional organization for the operation of the
station shall be as shown in Figure 6.1-2.

shift manning requirements shall, &s a minimum, be as !
described in section 6.8.

Qualifications of the Browns Ferry Nuclear Plant
management and operating staff shall meet the minimum
acceptable levels as described in ARSI - N18.1,
Selection and Training of Nuclear Power Plant Personnel,
dated March 8, 1971. The qualifications of the Health Physics
Supervisor will meet or exceed the minimum acceptable levels as
described in Regulatory Guide 1.8, Revision 1, dated Sept. 1975.

Retraining and xeplacement training of station perschnel
shall ke :in accordance with ANSI - Ni18.1, Selection and
Training of Nuclzar Power Plant Personnel, dated March
8, 197%.  The minimum frequency of the retraining
program shall be every two years.

An Industrial Security Program shall be maintained for
the life of the plant.

Responsibilities of a post-fire overall restoraticn
coordinator will consist of duties as described in
Section 6-9. -

The Safety§Engineer shall have the fo]1owing qualifications:

a. Must hive a sound understanding and thorough technical
knowledge of safety and fire protection practices, -
procedures, standards, and other codés relating to
electrical utility operations. Must be able to read
and understand engineering drawings. Must possess an
analytical ability for problem solving and data analysis.
Must be able to communicate well both orally and in
writing and must be able to write investigative reports
and prepare written procedures. Must have the ability
to secure the cooperation of management, employees and
groups in the implementation of safety programs. Must
be able to conduct safety presentations for supervisors
and employees.

b. Should have experience in safety enginesring work at.this
level -Or have 3 years experience in safety and/or fire
" protection engineering. It is desirable that the
incumbent be a graduate of an accredited college or
university with a degree in inductrial, mechanical,

electrical, or safet/ engineering or f1r° protection
engxneerIng
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5.0 MAIOR PESION FEAL .08 (Contfaued)

B, The ke of the gpent {uel storvape poel shall be less
than or cqual to 0.90 for normal conditions and 0.95
for abrnormal conditions (Scctions 10.3 of the FSAR).

S. 6O SEISMIC DESICN

have been des{gneld
sround accelera-

he statlon class 1 structures and systems

to withstand a desipn basis carthquake with
tion of 0.75. The opervational basis carthquake uged {n the

plant destpn assumed a ground acceleration of 0.1lg (see
Section 2.9 of the FSAR).

(%)
(o8]
ot
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‘circuit was selected bacause it contained 2 out of 3 detector

logic, the most complicated CO, circuit logic. Calculations
were based on failure rates for wires, connections, and
circuit components as shown in Appendix III of WASH-1400.
Failure rates were considered for the following circuit

components:

1. Open circuit

2. short to ground

3. Short to power

4, Timing motor failure to start

5. Relay failure to energize

6. Norimally open contact failure to close

7. Normally open or normally closed contact short
8. Normally closed contact opening

9. Timing switch failure to transfer

The calculated probabilities (Pf) for no undetected failure
of the circuits occurring were as follows, based on the
specified test frequency.

AREA TEST FREQUENCY Pf

{
Spreading Room B One Month 0.975287
HPCI Water Fog Six Months 0.977175
Standby Diesel Gen Room A CO, Six Months 0.957595

The worst case of the three areas considered is Spreading
Room B. The probability of undected failure is approximately
1740, which means that one undetected failure will occur on
the average every 40 months over an extended p2riod of time
and that the failure could exist up to one month. The
frequency of testing is thus much greater than the frequency
of failure and produces circuits with adequate reliability.

Circuits checks by initiation of end of the line or end of
the branch detectors will more thoroughly test the parallel
curcuits than testing on a rotating detector basis. This
test is not a detector test, but is a test to simulate the
effect of electrical supervision as defined in the NFPA
code. *

Testing of circuits which actuate CO, , water, or ventilation
systems requires disabling the automatic feature of the fire
protection system for the area. A surveillance program which
disabled these circuits monthly would significantly reduce
the ability of these circuits to provide fire suppression.

*Ref: NFPA Code 72D-9, paragraph 1111, Code 72D-15, paragraph 1312
for definition of Class A systems, and Code 72A-13, Article 240.
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flow and pressure to an individual load listed on Table 3.11.A
while maintaining a design raw service water load of 1132 qgpm.

4.11 BASES

reriodic testing of both the High Pressure Fire System and the CO,

Fire Protection System will provide positive indication of their
operability. If only one of the pumps supplying the High

pressure Fire System is operable, the pump that is operable will

be checked immediately and daily thereafter to d=monstrate

operability. If the CO, Fire Protection System becomes

inoperable in the cable spreading room, one 125-pound (Or larger)

fire extinguishere will be placed at each entrance to the cable
spreading room.

Annual testing of automatic valves and control devices is in accordance with NFPA
code Vol. II, 1975, section 15, paragraph 6015. More frequent testing would require
excessive automatic system inoperability, since there are a large number of automa-
tic valves installed and various portions of the system must be isolated during an
extended period of time during this test.

Wwet fire header flushing, spray header inspection for blockage,
and nozzle inspaction for blockage will prevent, datect, and
remove buildup of sludge or other material to ensure continued
operability. System flushes in conjunction with the semiannual
addition of biocide to the Raw Cooling Water System will help
prevent the growth of crustaceans which could reduce nozzle
discharge.

semiannual tests of heat and smoke detectors are in accordancs2
with the NF2a code.

With the exception of continuous strip heat detectors panels, all
non-class A supervised detector circuits which provide alarm only
are hardwired through conduits and/or cable trays from the (
detector to the main control room alarm panels with no active
comporents between. Non-class A circuits also actuate the HPCI
vater-f«; system, the CO, system in the diesel generator
brildings, and isolate ventilation in shutdown board rooms. The
test frequency and methods specified are justified for the
following reasons:

1. An analysis was made of worst-case fire detaction circuits at
Browns Ferry to determine the probability of no undetected
failure of the circuits occurring between system test times
as specified in the surveillance requ.rements. A circuit is
defin2d as the wire connections and components that affect
transmission of an alarm signal batwea2n the fire detectors
and rhe control room annunciator. Three circulis werae
analvzed which were representative of an alarm-only cincuit,
a water-fog circuit, and a CO, citrcuit. The spreading room B
smoke detector was selected as the worst-case alarm-only
circuit because it had the largest number of wires and
connections in a single circuit. The HPCI water-fog circuit
was selectsd for analysis because it is tha only water-fog
circuit in the area of applicability for technical
specifications. The Standby Diesel Generator Room A CO,
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.11

FIRE PROTECTION SYSTEMS

316

4.11

FIRE PROTECTION SYSTEMS

checked to
be 2664 gpm
at 250 feet
head

Spray Oonce/year
header and
nozzle
inspection
for blockage
System Twice/year
flush in

conjunction

with semi-

annual

addition of

biocide to

the Raw

Cooling

Waterxr

System

once/ 3
years

Building
hydraulic
performance
verification
Yard loop Once/year
and cool-

ing tower

locop

hydraulic

perxformance
verification
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‘LIMITIﬁG CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11 FIRE PROTECTION SYSTEMS 4.11 FIRE PROTECTION SYSTEMS
Applicability: Applicability:

Applics to the surveillance require-

Applies to the operating status of the
ments of the high pressure water,

high pressure water,
and CO, fire protec-

tion systems for the reactor building, and COy fire protection systems for
diesel generator buildings, control the reactor building, diesel generator
bay, intake pumping statiom, cable buildings, control bay, intake pumping
tunnel to the intake pumping station, station, cable tunnel to the intake
and the fixed spray system for cable pumping station, and the fixed spray
trays along the south wall of the system for cable trays along the south
turbine building, elevation 586. wall of the turbine building, eleva-
tion 586 when the corresponding limit-
ing conditions for operation are in
Objective: effect.
To assure availability of Fire Objective:

Protection Systems.,

To verify the operability of

specification: the Fire Protection Systems.
A. High Pressure Fire gpecification:
Protection System
A. liigh Pressure Fire
1, The High Pressure Protection System
Fire Protection
System shall have: 1. High Pressure Fire
Protection System
a. Two (2) high Testing:
pressure fire
pumps opexable Ttem Frequency
and aligned to
' the high a. Simulated Oncefyear
pressure fire automatic
header. and manual
actuation of
b. Automatic high pressure
initiation logic pumps and auto-
operable. matic valve
operability
b. Pump Once/month
Operability
c. Deleted
d. Pump Once/3 yea:
capability
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LIMITING CONDITIONS EOR OPLRATION

3.6.C; Coolant lLoakews
3. If the condition in 1 or 2
©  above cannot bc mol, an orderly
nhutdown shall be {nitiaced
and the reacgtor ghall be shut-
down in the Cold Condition
within 24 hours.

p.  Safety and Relicf Valves

1. When more than onc valve,
safery or relicf, is known to
be falled, an ordery shut-
doun shall he infrfated and
the reactor depreasurized to
jess than 105 psig within 24
hours. :

E. Jet Pumps

1. Whenever the reactor {8 in the
startup or run nodes, all jet
pumps shsll be operable, If
{t 1s determincd that a Jer
punp 1a inoperable, or {f two
or more jet pums flow instru-
ment failures occur and can-
not be corrected within 12
hours, an orderly shutdowm
shall be fnftiated and the
reactor shall be shutdown in
the Cold Condition vithin 24
hours. .

181

SURVEILLANCE K0 PEIENT

. ¢ Cool nka
4.6.C Coolant leskant

Safety and Relief Valves

3. Ar least one szfety valve and
approximately one-half of all
relief valves shall be beach-
checked oy replaced with a
bench-checked valve each cpera~
ting cycle. All 13 valves (2
safety and 11 relief) will have
been checked or replaced upan
the completion of every seccnd
cycle.

2. Oncc during cach operating
cycle, each rellef valve shall
be manually opened until thermo-
couples downstrean of tne valve
{ndicate steam is.flowing fioa
the valve.

3. The inteprity of the veliel/
saferty valve bellows shail be
continuou:ly =zonitored.

4 At least one relicf valve shall
be disascembled and inspecied
cach operating cycle.

Jet Pumps

1. Whenever there is recirculatfion
flow with the reactor in the
startup or run modes with both
recircutation pumps running,
jet pump opcrablility ghall be
checked datly by veriiying that
the following condizions co noc
occur sinultaneously:

a. The tvo recirculatian loozs
have a flow imbalance of
152 or more when the puwps
ave operated at the same
gpeed,



LIMITING COMDITTONS FOR OPERATLIOM

1.6,

Jet Pumpn

3.6.F Jet Pump Flou Mismatch
<

G.

1.

When both recirculation puaps
are in steady state operation,
the speed of the faster pump
shall be maintained within
122% the speed of the slower
pump vhen core power is 80% or
more of rated power or 135% the
speed of the slower pump when
core power is below 807 of
rated power.

1T specification 3.6.%7.1
cannot be met, one recirculation
pump shall be tripped.

The reactor shall not be
operated with one recirculaticn
loop out of scrvice Tor more
than 24 hours. With the reactor
operating, if one recirculation
loop is oul of service, the
plant shall te placed in a hot
smitdown condition within -
2k hours untess the loop is
sooner refurned to service.

Tollowing one punp operatlon,
the discharge valve of the low
speed pump may not be opened
wiless the speed of the faster
purp is less than 50% of its
rated speed. '
Steady state operation with both
recirculation pumps out of ser-
vice for up to 12 hrs is per-
mitted. During such interval
restart of the recirculaticn

umps is permitted, provided the
qoop discharge temperature is
within 759F of the saturation
temperature of -the reactor
vessel water as determined by
dome pressure. The total

elapsed time in natural circula-|

tion and one pump operation must
be no greater than 24 s,

Structural Jntegrity

l'

The structural integrity of
the primary system shall be

sU RYETLLANCE #QU TR IMTNTY

G.

4.6.E Jet Pumys

b. The Indicated value of cure
flow vate veries {ro., the
value derived from loop
flov wersurements by wore
than 10%.

c. The diffuvser to lowver plimus
differentiz]l pressure re.d=
ing on an {ndividuzl io
pump verics frem tha vean
of all jat purm d2[f-ran-
tisl pressures by wore than

9}

>

102.

2. Whenever there 13 recirculat.owm
flow with the veactor ia tha
Startup or Run Moder and cne —o-
clrculation pump 1s operuiin:
with the equalizar velve ¢lo.ed,
the diffuger to lower plenunm
differcantial prassuare shall 2n
checked dully ond the diffoy:n-
tial presaure of an {ndivicdu.l
Jet pump in 2 loop shall not
vary from the mean of all ‘et
punp differential wressures in
that loop by mure thaen 107.

Jet Pump Flow Mismatch

1. Recirculation pump speeds shill

be checked and logged at lesst
onice per day.

Structural Inteerity

1.

Table 4.6.A together wich sup=-
plementary notes, speocifies the
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3.3/4.3 BASES: —

The surveillance requirement for scranm testing of all the
control rods after each refueling outage and 10Z of the control
rods at l6-veek inteérvals is adequate for determining the opera-
bility of the control rod system yet is not B0 frequent as to
cause excessive vear on the control rod system components.

The numerical values assigned to the predicted scram pecfor-

mance are based on the analysis of data from other BWR's with
control rod drives the same as those on Browns Ferry Nuclear

Plant.

The occurrence of scran times within the limits, but signifi-
cantly lonzer than the average, should be viewed as an indica-
tion of systematic protlem with control rod drives especially
{f the number of drives exhibiting such scram times exceeds
eight, the allowable number of inoperable rods.

In the analytical treatment of the transients, 390 williseconds
are allowed betwveen a neutron 8ensor reaching the scram point
and the start of negative reactivity insertion. This is ade-
quate and conservative when conmpared to the typically observed
time delay of about 270 milliseconds. Approximately 70 milli-
gecondn after ncutrom flux recaches the trip point, the pilot
scranm valve solenold power supply voltage goes to zero an
approximately 200 milliseconds later, control rod motion begins.
The 200 williseconds are {ncluded in the allowsble scram inser-
tion times specified {n Spacification 3.3.C.

* In order to perform scram time testing as required
by specification 4.3.C.1, the relaxation of certain
restraints in the rod sequence control system is
required. Individual rod bypass switches may be
used as described in specification 4.3.C.1.

The position of any rod bypassed must be known to

be in accordance with rod withdrawal sequence.
Bypassing of rods in the manner described in
specification 4.3.C.1 will allow the subsequent
withdrawal of any rod scrammed in the 100 percent to
50 percent rod density groups; however, it will
maintain group notch control over all rods in the

50 percent density to preset power level range. In
addition, RSCS will prevent movement of rods in the °
50 percent density to preset power level range until
the scrammed rod has been withdrawn. '
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3.3/4.4 BASES:

D.

Reactivity Anomalies

During each fuel cycle excess operative reactivity
varies as fuel depletes and as any burnable polson
in supplementary control is burned. The magnitude
of this excess reactivity may be inferred from the
critical rod configuration. As fuel burnup pro-
gresses, 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% A /.
Deviations in core reactivity greater than 1%4 4k 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,
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 35 TO FACILITY OPERATING LICENSE NO. DPR-33

AMENDMENT NO. 32 TO FACILITY OPERATING LICENSE NO. DPR-52

AMENDMENT NO. 9 TO FACILITY OPERATING LICENSE NO. DPR-68

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT, UNIT NOS. 1, 2 AND 3

DOCKET NOS. 50-259, 50-260 AND 50-2396

1.0 Introduction

The Tennessee Valley Authority (licensee or TVA) has proposed to
reload and operate Browns Ferry Unit 1 (B.F.#1) with 168 8x8

(144 8D274L and 24 8D274H) reload fuel assemblies with 80 mil
channels. The enrichment of each new 8x8 reload fuel assembly

is 2.74 wt. % U-235. The balance of the 596 element core will
consist of irradiated 7x7 fuel assemblies previously loaded in
the initial core (Cycle 1). A1l Cycle 2 reload and irradiated
assemblies except 7 will have two 9/32-inch holes drilled in each
Tower tie plate, with the 1-inch bypass flow holes in the core
support plate plugged. The 9/32" holes in the fuel assembly Tower
fuel tie plates permit cooling water to flow into the bypass
region between fuel assemblies to cool the in-core nuclear
instrumentation and the plugging ?f 1" bypass flow holes was done
to eliminate in-core vibrations.( )

As noted above, Cycle 2 reload will contain 7 assemblies without the
9/32-inch holes drilled in the lower tie plate. Original B.F.#]
plans were to have all Cycle 2 assembly lTower tie plates drilled.
However, six of the drilled assemblies were found to be leaking
fission products and the other assembly was mechanically damaged.
Because of B.F.#1 startup schedular demands, the 7 assemblies were
replaced with non-drilled assemblies. B.F.#1 considered this
‘eventuality in their safety analysis, such as their Loss-of-Coolant
Accident Analysis and conservatively assumed that 20 assemblies

were undrilled.

The reactor is expected to operate in the configuration just
described at the licensed power level of 3293 MWt for approximately
12 months. In support of the reload application the licensee has
provided the General Electirc (GE) BWR Reload 1 licensing submittal



2.0
2.1

for B.F.#1(1), proposed Technical Specification c?a ges(2)(3)(3a),

a Loss of Coolant Accident (LOCA) analgsjs reporti3/, an increased
relief valve simmer margin ?vgluation aJ), and responses to our requests
for additional information.(4

The information presented in the licensing submittal closely follows
the g?i?e1ines in Appendix A of the generic GE Topical Report NEDO-
2036015 Although later supplements to this report are undergoing
review by the NRC staff, portions of this topical have been found
applicable for reactors containing 8x8 reload fuel and are acceptable
to us ?h?n supplemented with information required by our status
report 6). The supplemental information provided by the Ticensee

and our evaluation thereof are summarized in Section 2.0 of this
Safety Evaluation Report (SER).

In addition to the changes being made to the Technical Specifications
that are related to the loading of 8x8 assemblies into Unit 1 for
Cycle 2 operation, there are certain changes being made to the
Technical Specifications of all three Units. These changes involve:
(1) a request to clarify the operability requirements of the

Rod Worth Minimizer and the Rod Sequence Control System during

scram time testing submitted by application dated January 12, 1977,
(2) a request to add standards for qualifications of the Health
Physics Supervisor submitted by application dated May 11, 1977,

(3) a request to change and add certain fire protection Technical
Specifications submitted by application dated September 23, 1977,

(4) a request to delete annual operating report requirements and change
the monthly reporting requirements submitted by application dated
November 16, 1977, and (5) a request to substitute revised, but
equivalent, terms in the equations for the limiting settings on the
Average Power Range Monitors® scram and rod block setpoints

submitted by application dated December 13, 1977. Our evaluation of
these changes to the Technical Specifications are summarized in
Section 3.0 of this SER.

Evaluation of B.F.#1 Reload For Cycle 2

Nuclear Characteristics

For Cycle 2 approximately 22% of the 764 fuel assemblies will be
unirradiated, and 78% will have been irradiated for one cycle. As
indicated by the loading diagram presented in Reference 1, these
assemblies will be distributed such that the core is quarter core
symmetrical.



2.2

The data in Reference 1 indicate that the nuclear characteristics
of the Reload 1 core are within the envelope of those values used
in the analysis of the previous core. The licensee therefore
states that the total control system worth, temperature, and void
dependent behavior of the reconstituted core will not differ
significantly from those values previously reported for B.F.#1
The shutdown margin of the Cycle 2 core meets the Technical
Specification requirement that the core be at least 0.38% Xk
subcritical in the most reactive condition throughout the operating
cycle with the most reactive rod fully withdrawn and with all the
others fully inserted. For Cycle 2 the minimum shutdown margin
has been calculated by the licensee to be 0.019 & and occurs at
the beginning of cycle.

The information presented by the Ticensee in Reference 1 indicates
that a boron concentration of 600 ppm in the moderator will bring
the reactor subcritical by at least 0.03 X%k at 20°C, xenon free.
Therefore, the alternate shutdown requirement of the General Design
Criteria is met by the Standby Liquid Control System.

The Technical Specification requirement for the storage of fuel

for B.F.#1 is that the effective multiplication factor of the

fuel, for dry conditions, is less than 0.90 and flooded is less

than 0.95. This is achieved if the uncontrolled ke« of a single

fuel bundle is less than 1.30 at 65°C. The peak uncontrolled ke

of 8D274L and 8D274H have a maximum ke of 1.238 and 1.216 respectively
within the applicable exposure and temperature range. These are

Tess than 1.30 so that storage requirements for B.F.#1 are met.

Based on Yeview of the information presented in the B.F.#1 licensing
submittalll ?s supplemented by applicable ?8ytions of the generic 8x8
reload report 5) and our acceptance thereof\®’/, we have determined
that the nuclear characteristics and performance of the Cycle 2 core
are similar to those of Cycle 1 and are acceptable.

Mechanical Design

The reload fuel has the same mechanical configuration and fuel
bundle enrichments as the 8D247L and 8D274H assemblies described

in the generic 8x8 reload Topical Report (Reference 5) except that
two 9/32 inch holes are drilled in the Tower tie plate of each
reload assembly to provide bypass flow. Also, the improved water
rod design described in Section 3.1 of Reference 5 has been adopted.



2.3

2.3.1

-4 -

The generic 8x8 reload Topical Report (5), supplements of which
are under review, has been found acceptable for use for reactors
containing 8x8 reload fuel, when supplemented with information
required by our status report (Reference 6) on the GE generic
report evaluation. On the basis of our review of the generic
8x8 reload Topical Report and the reload submittal we conclude
that the mechanical design of the B.F.#1 Reload 1 is acceptable.

Thermal-Hydraulics

The generic 8x8 reload Topical Report(5) and GETAB(7) are
referenced to provide the description of the thermal-hydraulic
methods which were used to calculate the thermal margins. Appli-
cation of the GETAB establishes:

(1) the fuel damage safety 1imit,

(2) the Timiting conditions of operation (LCO) such that the
safety limit is not exceeded for normal operation and
anticipated transients, and

(3) the Timiting conditions of operation such that the initial
conditions assumed in the accident analyses are satisfied.

We have eva1uatef7§he B.F.#1 Cycle 2 thermal margins based on

the GETAB report and plant specific input information provided
by the Ticensee. Our evaluation of these margins is reported
herein.

Fuel Cladding Integrity Safety Limit - Minimum Critical Power
Ratio (MCPR)

The fuel cladding safety 1iT;§ MCPR has been increased from 1.05
to 1.06, based on the GETAB statistical analysis, to assure

that 99.9% of the fuel rods in the core will not ?xgerience boiling
transition during abnormal operational transients(8). This limit

is applied for both core-wide and localized transients or
perturbations to the expected Critical Power Ratio (CPR) distribution.




The uncertainties in core and system operating parameters and the
GEXL correlation uncertainties expected for Cycle 2 operation of
B.F.#1 are the same as those used for the original statistical
analysis (Table 4-2 of Reference 5) on which the fuel cladding
safety 1imit MCPR is based except for those increased changes due

to a reload core. For example the standard deviation for the TIP
readings uncertainty for the Cycle 2 core is 8.7% whereas the

GETAB NEDO-10958 report shows 6.3%. The increase in uncertainty

for the Cycle 2 core is a consequence of the increase in uncertainty
in the measurement of power in a reload core. A TIP uncertainty

of 6.3% would be applicable if this were the initial core. In

both cases the TIP reading uncertainties are based on a symmetrical
planar power distribution.

The bundle power distribution for Cycle 2 1is expected to include

féwer high power bundles than the distribution assumed for the
original statistical analysis as is indicated by comparing Figures

4-1 and 4-2 in Reference. 1 with Figure 4-2 of Reference 5. Therefore ,
it is conservative to apply the fuel cladding safety 1imit MCPR of
1.06 to Cycle 2 operation of B.F.#1.

2.3.2 Qperating Limit MCPR

Various transients or perturbations to the CPR distribution could
reduce the MCPR below the intended operating limit during Cycle 2
operation of B.F.#1. The Timiting operational transients were
analyzed by the licensee to determine which could potentially
induce the largest reduction in MCPR.

The Timiting operational transients evaluated were load rejection
with failure of the bypass valves, turbine trip with failure of
the bypass valves, loss of a 100°F feedwater heater, feedwater
controller failure, and the control rod withdrawal error. Initial
conditions and transient input parameters as specified in Table
4-3, Table 6-1 and Figure 6-1 of Reference 1 were assumed. For
most of the parameters which vary with exposure, the Timiting and

" most conservative value that would occur during the cycle were
assumed. The exceptions to this are the local peaking factor and
GEXL R-factor which are conservatively assumed to be those of
fresh fuel.

We have reviewed the input to the transient calculations and the
application of the analysis methods of Reference 5 and have
determined that they provide appropriate conservatism for deter-
mination of the operating 1imit MCPR for B.F.#1 during Cycle 2.



The calculated reductions in CPR during each of the operational
transients have been identified by the licensee in Reference 3a.
The most limiting operational transients occurring at any time
during Cycle 2 from rated conditions in the categories shown in
Table 4-2 are: (1) a rod withdrawal error for the 7x7 fuel from
BOC-2 to 3440 MWD/+ with a APR of 0.24, (2) load rejection without
bypass for 8x8 fuel from BOC-2 to 3440 MWD/ with a (PR of 0.26
and (3) load rejection without bypass for 7x7 and 8x8 fuel from
3440 MWD/ to EOC with a ALPR of 0.28 and 0.38, respectively.*

Addition of these /XCPR's to the safety 1imit MCPR would normally
provide the minimum operating limit MCPR for each fuel type
required to avoid violation of this safety limit, should these
limiting transients occur. The licensee has therefore proposed
MCPR operating 1imits of 1.30 and 1.32 for the 7x7 and 8x8 fuel
types respectively from BOC-2 to 3440 MWD/¢ and 1.34 and 1.44
for the 7x7 and 8x8 fuel types respectively from 3440 MWD/t t?
EOC-2. However, the licensee reports in the reload submittal 1)
that the most severe fuel loading error, consisting of a fresh
8x8 bundle loaded in a core position analyzed for a high burnup
7x7 assembly, results in a LPR of 0.25 which exceeds the APR
associated with the most 1imiting abnormal operational transient
for 7x7 fuel from BOC-2 to 2440 MWD/t. This fuel Toading error
could, therefore, decrease the MCPR below the safety 1imit MCPR
(i.e., to 1.05) if the operating limit were based soley on the
consideration of anticipated operational transients.

The staff has the fuel loading error under generic review. Until
this issue is resolved, the staff, in the interim, requries that
the operating 1imit MCPR proposed by the licensee be increased an
additional .01 for 7x7 fuel from BOC-2 to 3440 MWD/t to account for
the possibility of a fuel loading error.

Thus, based on the analyses of both the most severe abnormal operational
transients add the fuel loading error, we require that the operating
1imit MCPR be 1.31 for 7x7 fuel from BOC-2 to 3440 MWD/¢ to avoid
violating the safety limit in the event of a fuel loading error from
rated conditions. The licensee has agreed to increase the operating
Timit MCPR to this value.

* BOC- Beginning of Cycle
EOC- End of Cycle
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2.3.3 Operating MCPR Limits For Less Than Rated Power And Flow

For the limiting transient of recirculation pump speed control
failure at lower than rated power and flow conditions, the licensee
will conform to the 1imiting conditions for operation stated in the
Technical Specifications. This requires that for core flows less
than the rated flow, the 1icensee maintain the MCPR greater than

the minimum operating values. The minimum operating MCPR values

for less than rated flow are the MCPR's for full rated flow (1.31
and 1.32 for the 7x7 and 8x8 fuel types respectively from BOC-2

to 3440 MWD/ and 1.34 and 1.44 for the 7x7 and 8x8 fuel types
respectively from 3440 MWD/t to EOC-2), multiplied by the respective
K¢ factors appearing in Figure 3.5-2 of the Technical Specifications.
The k¢ factor curves were generically derived and assure that the
most 1imiting transient occurring at less than rated flow will

not exceed the safety limit MCPR of 1.06. We conclude that the
calculated consequences of the anticipated operational transients

do not violate the thermal Timits of the fuel or the pressure limits
of the reactor coolant boundary.

2.4 Accident Analysis

2.4.1 Fuel Loading Error

Fuel loading errors are discussed in Reference 2 for a fuel bundle
placed in an improper location or rotated 180 degrees. For B.F.#]

the worst potential fuel loading error for Cycle 2 would result in

a MCPR na less than 1.06 for an operating 1imit MCPR of 1.31 and

a peak linear heat generation rate of 16.5 Kw/ft(1). The implications
of the MCPR have been discussed previously and the peak LHGR is not
large enough to cause fuel damage.

2.4.2 Control Rod Drop Accident

In Figures 6-1 through 6-3 of Reference 1 the licensee has shown

that during Cycle 2 operation of B.F.#1 the magnitude of the

Doppler coefficient as a function of fuel temperature and the magnitude
of the reactivity insertion due to a dropped in-sequence control

rod versus rod position are smaller than bounding curves of these
quantities presented in Reference 5. Since the scram reactivity function
for 20°C is outside of the bounding analysis, a specific analysis was
performed by the licensee to verify that the consequences of a

rod drop excursion from any in-sequence control rod would be below

the design 1imit. The resultant peak enthalpy from the specific
analysis is 161 cal/g for the 20°C case. The results of this analysis
and the results of the scram reactivity function at 286°C for B.F.#1
being within the bound of the analysis for the generic reload are
sufficient justification that no in-sequence rod drop accident will
lead to peak fuel enthalpies greater than the 280 cal/gm design basis.



2.4.3 Fuel Handling Accident

The fuel handling accident was addressed in the original SER
(6/26/72) prior to issuance of the operating license and in the
staff's review of the generic 8x8 reload Topical Report. In the
review of the generic 8x8 reload Topical Report, we stated the
mechanical analysis should be better justified. However, our
conclusion that the amount of fission products released from 8x8
fuel assemblies in a refueling accident would not be significantly
greater than from the 7x7 fuel assemblies is not changed by this
reload, and the conclusions of the SER (6/26/72) that the dose
consequence of a fuel handling accident would be well within 10 CFR
100 guidelines are not changed.

2.4.4 ECCS Appendix K Analysis

On December 27, 1974, the Atomic Energy Commission issued an Order
for Modification of License implementing the requirements of 10 CFR
50.46, "Acceptance Criteria and Emergency Core Cooling Systems for
Light Water Nuclear Power Reactors." One of the requirements of the
Order was that prior to any license amendment authorizing any core
reloading, the licensee submit a reevaluation of ECCS performance
calculated in accordance with an acceptable evaluation model which
conforms to the provisions of 10 CFR 50.46. The Order also required
that the evaluation be accompanied by such proposed changes in
Technical Specifications or license amendments as may be necessary
to implement the evaluation results and assumptions.

In December of 1976, we were informed that certain input errors

and computer code errors had been made in the evaluations that
were provided under the requirements described above. An Order was
issued to TVA on March 11, 1977, requiring that corrected revised
calculations fully conforming to the requirements of 10 CFR 50.46
be provided for the Browns Ferry Nuclear Plant Unit 1 facility as
soon as possible. Such corrected analyses were provided for the
present reload in Reference 3. The corrected analyses included
correction of all input errors previously made and correction of
all computer code errors. The corrected analyses were performed
using a calculational model which contains several model changes
approved by the NRC staff in a Safety Evaluation issued April 12, 1977.(13)
This Safety Evaluation is applicable to B.F.#1 and is incorporated
by reference herein.



We have reviewed the corrected analyses submitted for the reload

in Reference 3 along with a supplemental evaluation submitted in
Reference 3a. We conclude that the B.F.#1 will be in conformance
with all requirements of 10 CFR 50.46 and Appendix K to 10 CFR

50 when: (1) it is operated in accordance with the "MAPLHGR VERSUS
AVERAGE PLANAR EXPOSURE" values given in Tables 3.5.I-1, -2, -3
and -4 of Reference 3a and (2) when it is operated at a MCPR equal
to or greater than 1.20 (more restrictive MCPR limits are currently
required for reasons not connected with the Loss-of-Coolant Accident,

as described elsewhere in this SER).

The analyses submitted in Reference 3 provide all information
requested in our letter to GE on June 30, 1977, regarding number
of breaks to be analyzed, documentation to be provided, etc. for
the new analyses. These analyses for B.F.#] reference the lead
plant (James A. Fitzpatrick Nuclear Power Plant) analyses for
BWR/4 plants with the Tow-pressure-coolant-injection system
modification.

The staff's Safety Evaluation for Fitzpatrick is also lead plant
evaluation and is incorporated by reference herein. This B.F.#1
ECCS evaluation considers only matters which differ from Fitzpatrick.
The following description is proivded of particular features of

the analyses which are different from the lead plant analyses and
the reason underlying those differences. The break spectrum (E.e ,
peak clad temperature [PCT] vs. break size) for the lead plant i5)
showed that the particular break producing the highest PCT for the
lead plant was a recirculation pump discharge 1ine break having an
area approximately 80% as large as the largest discharge line break.
However, the break spectrum for B.F.#1 showed that the particular
break producing the highest PCT is the largest (100%) suction

1ine break.

The SER for the lead p]ant(]5) explains the reasons why the discharge
break 1ocatz?g js Timiting for that plant. As explained more fully
in that SER ), the largest break in the largest pipe would normally
be expected to be limiting (the largest pipe is the suction pipe).
However, f?g LPCI modification (also explained more fully in the !ead
plant SER )) results in at least one loop of the LPCI system being
available to help mitigate the consequences of suction pipe breaks
even with the worst assumed single failure; but, due to certain
piping and valve locations, with certain single failure assumptions,
no LPCI system is available for the smaller, discharge line break.
This results in a tradeoff or compensating effects situation where

a larger, normally more severe break (suction line) has more ECCS
available to mitigate its consequences, while a smaller, norma11¥1%?ss
severe break (discharge line) has less ECCS. The lead plant SER
states that in most cases this tradeoff results in the discharge
break being limiting, as it is for Fitzpatrick.
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For B.F.#1, the tradeoff had a different result with the largest
suction break being slightly (23°F) more limiting than the worst
discharge break analyzed. The reason for the difference between
Fitzpatrick and B.F.#1 analysis results is best explained by the
concept of an “"effective break size," which is defined as the ratio
of break area to primary system volume. The higher the “effective
break size," the more severe are the consequences of the break
(i.e., blowdown will be faster, flow decay and departure from nucleate
boiling will be sooner, and core uncovery will be sooner, all of
which contribute to higher PCT). Compared to Fitzpatrick, B.F.#1
has a smaller discharge line and a larger primary system volume,
both of which combine to make the neffective" discharge break much
smaller for B.F.#1 than for Fitzpatrick. On the other hand, the
suction lines on the two plants are approximately the same size, and
although the larger primary system volume of B.F.#1 makes the B.F.#1
naffective” suction line break somewhat smaller than Fitzpatrick's,
the decrease is not as pronounced as for the discharge line break.
Therefore , when one compares the break spectrum of the two plants,
one would expect to see the discharge break relatively less severe
(compared to the suction break) on B.F.#1. This shift is just large
enough to cause the suction break to become Timiting on B.F.#1.

In order to justify the above argument that the largest suction
line break is limiting, it is necessary to determine that no
discharge or suction break size that was not specifically analyzed
could be more 1imiting than the discrete sizes that were speci-
fically analyzed.

The same arguments presented in the lead plant sgr(15) regarding PCT
vs. discharge line break size also apply to B.F.#1. For B.F.#1 the
maximumuncovered time interval peaks at 66% of the largest discharge
break area. Since the uncovered time is a maximum, the highest PCT
for a discharge line break, will be at or near that break size*.

For the suction line break, the Tongest uncovered time interval occurs
for a break equal to 100% of the largest suction line area, and
since all other significant effects also tend to make the Targest
break limiting (i.e., earliest loss of nucleate boiling and uncovery
time), it is clear that the "100%" suction line break is the most
limiting suction 1ine break.

*

Slight differences in waffective break size" and plant geometry (i.e.,

bypass area, bypass flow holes, etc.) caused this peak to occur at 80%

of the largest discharge break area for Fitzpatrick, but the same arguments
used in the Fitzpatrick SER apply to explain why the maximum PCT does not
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TVA has presented results of PCT calculations specifically for
B.F.#1 for the largest suction Tine break, Targest discharge line
break, and most Timiting discharge line break. We agree, for the
reasons stated above, that the most limiting break is the largest
suction line break. This was used to generate the referenced
MAPLHGR Timits, which we therefore find acceptable as stated
previously.

2.4.5 Steam Line Break Accident

Steam 1ine break accidents which are postulated to occur inside
containment are covered by the ECCS analysis discussed in section
2.4.4. The analysis of steam line break accidents occurring
outside containment as presented by the licensee is acceptable
based ?n oyr review and acceptance of the generic report NEDO-
20360, (5,6 ‘

occur for the largest discharge line break for B.F.#1. The question arises
on Fitzpatrick and on B.F.#1 as to whether or not the maximum discharge
break PCT occurs precisely at the "80%" and "66%" discharge 1ine break
size respectively, for the two plants (i.e., has the worst break been
found and analyzed). Since the "80%" break on Fitzpatrick was the most
limiting break for that plant (with PCT = 2200°F) additional analyses

were performed at slightly larger and s1ightly smaller breaks to more
precisely Tocate the worst break size. In addition an added conservatism
was included in the analyzed breaks to more precisely locate the worst
break size and a shorter DNB time was assumed to add more conservatism
into the calculation which would more than compensate for any s1ight

error in precisely determining the exact size of the Timiting break 15).
In the case of B.F.#1, these additional analyses and conservatisms were
not included, since it is only necessary to show that no unanalysed
discharge break could be more limiting than the worst (Tlimiting) suction
line break. The uncovered time period versus break area peaks very sharply
at "66%", that is, any change to a slightly larger or smaller break area
would cause a shift to a significantly sherteruncovered time which would
over-compensate for any effects in the other directions due to the size
change and result in a lower PCT. Moreover, if the highest PCT discharge
line break size is slightly different from 66%, the 66% discharge break
PCT is 2128°F, which is 23°F below the limiting (largest) suction line
break's PCT of 2151°F. Any small inaccuracies in precisely determining
the worst discharge break size couldnot cause more than a 2°F to 5°F

shift in PCT, and the worst discharge break's PCT would still not become
limiting (i.e., higher than 2151°F).
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Overpressure Analysis

The licensee has presented analyses (one for the BOC-2 to 3440
MWD/t and one for 3440 MWD/t to E0C-2) to demonstrate that during
the most severe overpressure event an adequate margin (99 psi

and 81 psi respectively) exists between the peak vessel pressure
and the ASME Code al]oYab;e vessel pressure which is 110% of the
vessel design pressure 3a The analysed event, which produced

the most severe overpressure, was the closure of all main steam
Tine isolation valves (MSIV) with high flux scram and recirculation
drive (pump) motor trip (ATWS DMT). ATWS DMT is trip of the
recirculation pump on a high pressure signal. The input to the
calculation is listed in Table 6-1 of Reference 1, and included

end of cycle scram characteristics, void coefficient and Doppler
coefficients. Furthermore, it has been demonstrated that should
the MSIV transient be initiated at a reactor power slightly above
the value assumed for the analysis (because of uncertainties in
monitoring of power) thefﬁ would still be an adequate margin to the
ASME code pressure limit ), Similarly, should the transient be
initiated at the maximum dome pressure allowed by the Technical
Specifications rather than that assumed for th? 3na1ysis there
would be adequate margin to the pressure Timit{4),

The effect on peak vessel pressure during an MSIV closure from the
failure of.a safety valve has been evaluated to be approximately
20 psi 1,9) g0 that the margin to the code Timit is adequate for
this circumstance also.

~ Based on the analysis and sensitivity studies submitted by the

licensee the overpressure analysis for B.F.#1 for Cycle 2 has
been found acceptable.

Thermal Hydraulic Stability Analyses

The thermal hydraulic stability analyses and results are described
in References 5 and 1. The results of the Cycle 2 analyses show
that the 7x7 and 8x8 channel hydrodynamic stability, at either rated
power and flow conditions or at the Tow end of the flow control
range, is within the operational design guide in terms of decay
ratio.
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Calculations were also performed by the Ticensee to assess the
reactor power: dynamic response at the two aforementioned reactor
operating cofditions. The results showed that the reactor core
decay ratios at both conditions are well within the operational
design guide decay ratio. We find these results to be acceptable.

We have expressed generic concerns regarding the least stable reactor
condition allowed by Technical Specifications. This condition

could be reached during an ‘dperatiohal transient from high power
where the plant sustains a trip of both recirculation pumps. The
concerns are ‘motivated by tncreasing decay ratios as equilibrium
fuel cycles are approached and as fuel designs improve. Qur concerns
relate to both the consequences of operating at the ultimate decay
ratio - for the equitilirium core and the capacity of analytical
methods to agcurately predict decay ratios. The General Electric
Company is addressing these concerns through meetings, Topical
Reports and a test program.

Until this issue has been resolved generically, we have imposed

a requirement on B.F.#1 which wil} Sestrict planned operations in
the natural circulation flow mode 4). The licensee has agreed to
this Technical Specification limitation. The restriction will
provide a significant increase in the reactor core stability margins
during Cycle, 2. On the basis of the foregoing, we find the thermal-
hydraulic stability of B.F.#1 to be acceptable.

Recircuﬁatioh Pump Startup From The Natural Circulation Operational
Mode

During a recent BWR reload review (10) we raised a concern about
recirculation pump startup from the natural circulation operational
mode. Such pump startup could increase flow, collapse moderator
voids, and subsequently result in a rﬁ?ctivity inse(%ign transient.
We note that. the licensee 1dentified( an analysis 6) made for a
startup of an idle recirculation loop at power and flow conditions
near natural: circulation. However, the reported analysis does not
adequately address our question on this matter and is still under
review. Therefore, authorization to operate in this fashion would
require additional analyses as to this accident sequence and its
consequences. In the absence of this information, the licensee has
agreed to have the Technical Specifications amended to restrict power
operations in the natural circulation mode to reduce the potential
for such an accident and to not allow startup of a recirculation

pump from the natural circulation condition unless the temperature
of the recirculation loop is within 75°F of the primary coolant water
in the reactor vessel. We find these restrictive measures reduce

the probability and consequences of this operation to an acceptably
Tow Tevel.
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Physics Startup Testing

The licensee will conduct physics startup tests which, in addition
to verifying the predicted shutdown margin, will test the incore
monitoring instrumentation, the process computer programming and
input, and the core loading. These tests will provide additional
assurance that the B.F.#1 Cycle 2 core is loaded consistently
with the reload licensing submittal, and that the uncertainties

in monitoring power distributions are sufficiently small that the
design basis safety limit MCPR of 1.06 is applicable.

Because the Cycle 2 core is to have a quarter core mirror symmetric
loading there will be differences between the exposure environments
of the pairs of diagionally symmetric TIPs on which the TIP
symmetry tests are to be made. These exposure differences are
expected to produce a larger apparent TIP uncertainty than

would result from geometrical and random noise effects alone.
Because the criteria on the maximum uncertainty allowed before
taking corrective action are based on geometrical and noise
uncertainties only, the TIP symmetry test for B.F.#1 is expected
to conservatively overestimate the conditions under which actions
are required. The results of the tests will be available within

90 days of startup.

Rubber Shoe Cover Lost In Reactor Vessel

A rubber show cover fell into the Unit 1 vessel during the refueling
outage for Cycle 2 reload. Extensive search activities were conducted
by TVA over a three week period without success in finding the shoe
cover. TVA had the General Electric Company run tests on jdentical
shoe covers. These tests included heat-up in a water autoclave to
greater than 500°F and flow tests with flows up to 50 percent of
rated reactor core flow in a test flow loop that simulated the core
entry flow path configuration.

We have reviewed the material submitted by the Tennessee Valley
Authori?% (TVA% regarding the lost rubber shoe cover in the reactor
vessel. (22, 23) Chemical effects, possible control rod interference,
and potential flow blockage to a fuel assembly are the three areas
of potential concern; these three subjects were addressed by TVA and
are discussed below in that order.
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The very small amount of material introduced by decomposition of the
shoe represents an insignificant fraction of the total primary
system inventory. The lack of florides and the insignificant

amount of chlorides (1 to 2 grams) indicate that the material would
have no significant effect on water chemistry or corrosion in

the primary system.

The shoe cover could potentially lodge in a control blade guide tube,
causing increased friction which would be detected during control
blade motion tests. However, based on our knowledge of the large
forces available to insert a control blade during a scram, and
considering the relatively low strength of a rubber shoe cover

(even a rubber shoe cover before high temperature weakens it

as described below), we concur with the GE-TVA conclusion that the
shoe cover could not significantly affect a reactor scram.

The potential for flow blockage to a fuel assembly required that
certain procedures be followed as described below to disintegrate
the shoe cover before reactor operation at powers where flow
blockage could pose a safety hazard .

Autoclave tests have been conducted which demonstrate that this type
of rubber shoe will lose tensile strength and structural int?grity
after exposure to 500°F water for more than 24 hours. (22, 23) " Such
autoclaved material has been tested in a flow loop at lower temperatures
(1ess than 200°F) and was shown to rapidly disintegrate when flows
approach 100 gpm, the equivalent of 50% of rated flow in the reactor.

At flows in the range of 60 gpm, the equivalent of 30% of rated flow

in the reactor, the autoclaved material was shown to break apart but

at a much slower rate (the pressure drop across the "rubber blockage
plane" decreased by approximate1¥ ? factor of 2 in about 12 minutes

at the equivalent of 30% flow.) 4

Under startup conditions proposed by TVA and described below, the

flow induced disintegration would occur at greater than 30% of rated
flow and at temperatures above 500°F, not at the less-than-200°F
conditions present in the test loop. Based on our own manipulation

of autoclaved rubber samples at room temperature and at 212°F

(under boiling water) we know that this material becomes much weaker
as temperature is increased. NRC staff personnel who are familiar with
physical properties and behavior of rubber, the TVA staff, and the
Goodyear Tire and Rubber Company technical staff agree that this same
trend would continue to higher temperature; i.e., that above 500°F the
rubber would have less tensile strength and would disintegrate faster
than at less-than-200°F.



- 16 -

Therefore we concur with the TVA staff that the rubber shoe would
reach the weakened (autoclaved) condition and would subsequently
disintegrate into pieces so tiny that they could not cause flow
blockages having any safety significance after exposure to in-reactor
temperatures above 500°F and flows in excess of 30%-of-rated flow

for 60 hours.

During reactor startup, TVA proposes to expose the shoe to the
above conditions (60 hours at 500°F-or-above temperature and
30%-of-rated or greater flow) before core power is allowed to exceed
5%. We concur that operating under these conditions for 60 hours
poses no safety hazard for the following reasons. Flow reduction
to less than 70% of the flow in an unblocked assembly could not

be experimentally produced even by optimally placing the rubber
material by hand to cause such blockage in the flow loop. Even if
complete blockage of the inlet could nevertheless somehow be
produced in the reactor, sufficient flow would enter the bundle
through the "finger spring" path alone (other "leakage" paths also
exist) to prevent departure-from-nucleate boiling from occurring
at bundle powers below 0.6 MW.{22, 25) This corresponds to a core
power below 5%, based on a study of worst power peaking that could
occur during startup with the Browns Ferry Unit 1 rod-withdrawal
sequence. Therefore, reactor operation below 5% power, until shoe
cover disintegration occurs, poses no safety problem due to
potential blockage from the shoe.

Following startup operation as above, TVA will increase power to allow
feedwater pump operation so that inlet subcooling can be provided to
the recirculation pumps. The pumps can then be run at 100% of rated
flow, which will be maintained for at least 1 hour before core power
is allowed to exceed 30%. This will assure removal of any remaining
small amount of flow blockage (that somehow might unexpectedly

survive the preceeding lower flows) before full core powers are
reached.

Based on the above, we concur with TVA that full power operation of
Browns Ferry Unit 1 following the startup procedures described
will not pose a hazard to safe operation.
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2.10 Technical Specification Changes For B.F.#1 Cycle 2

The proposed Technical Specification changes(1), incorporate
the Fuel Cladding Integrity Safety Limit MCPR and Operating
Limit MCPR requirements for 7x7 and 8x8. The basis for these
changes are addressed in Sections 2.3.1, 2.3.2 and 2.3.3.

The licensee has proposed to incorporate fuel densification

power spiking effects on the maximum LHGR equation for the reload
8x8 fuel. Until such time as removal of this penalty is

approved generically, NRC is continuing to require a 2.2% penalty.

The licensee has proposed changes to the Technical Specifications,
to preclude or 1imit operation with natural circulation flow in
the STARTUP and RUN modes of operation. The basis for this

change is addressed in Section 2.7.

The licensee has proposed new MAPLHGR values for Reload 1 fuel.
The basis for this change is addressed in Section 2.4.4.

The licensee has proposed 67B scram times in the Technical
Specification. This change reduces the 90% insertion time.
Changes in insertion time affect the most limiting operational
transients. For these transients the first two seconds are
critical. The Technical Specification for 50% insertion time
is two seconds and since the 50% insertion time is not being
changed the proposed 67B scram times has 1ittle or no effect on
these transients.

The licensee has proposed to add 13.4 KW/ft as the design LHGR
for 8x8 fuel. The design LHGR was generically reviewed as part
of Reference 5 and found to be acceptable by the NRC staff.

The 1licensee has proposed startup Timitations on power level
and recirculation flow rates for certain time durations in
order to ensure that a shoe cover lost in the reactor vessel
js disintegrated. The basis for this change is addressed in
Section 2.9.

We find the Technical Specification changes acceptable and
consistent with the information in the B.F. Reload #1 Ticensing
submittal.
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Evaluation of Other Technical Specification Changes

Rod Worth Minimizer (RWM) and Rod Sequence Control System (RSCS)

TVA requested a change to the Technical Specifications for Units
1, 2 and 3 that w?¥}9 clarify the operability requirements of the
RWM and the RSCS. This change relates to a surveillance
requirement of the Technical Specifications to test the insertion
time for all operable control rods after each refueling outage.

This testing is necessary to ensure that the control rods will
insert within the time used for the transient analyses which
demonstrate that the core safety 1limits will not be violated during
those transients. In order to test some of the rods, the restraints
imposed by the RSCS must be by-passed. The Standard Technical
Specifications being issued for plants presently being Ticensed
include such an allowance for by-pass. The RWM also has an
allowance for inoperability below 20 percent power provided that

a second operator verifies that the operator at the reactor

console is following the control rod program.

The change proposed by TVA would include a restriction that
prohibits the use of the second operator in lieu of the RWM during
the scram time testing. The change also requires that the actual
axial position of a bypassed rod must be known and the rod must

be in the correct in-sequence position. These changes provide the
proper commensurate requirements for rod movement control and

we find the changes acceptable.

Health Physics Supervisor

TVA requested a change to the Technical Specifications for Units

1, 2 and 3 reI?ting to the qualifications of the Health Physics
supervisor. (18) We had requested by letter dated March 9, 1977,
that the Technical Specifications be modified to make it clear that
the Health Physics Supervisor must meet the requirements set forth
in Regulatory Guide 1.8, "personnel Selection and Training" dated
September 1975. This change clarifies the personnel qualification
requirements in this respect, satisfies our request and is therefore
acceptable.
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Fire Protection Technical Specifications

TVA requested a change to the Technical Specifications for Units
1, 2 and 3 to modify the fire protection specifications.(19) We
have not completed our review of all of the proposed changes.
However, one change that they proposed would change the frequency
of testing automatic valves and control devices from quarterly

to annually. Annual testing of automatic valves and control

“devices is in accordance with NFPA Code Volume II, 1975, Section

15, paragraph 6015. More frequent testing would require more
automatic system inoperability, since there are a large number
of automatic valves installed and certain portions of the system
must be isolated in order to perform the testing. The present
Standard Technical Specifications for new plants require annual
testing. Based on the foregoing, we find the proposed annual
testing acceptable.

Annual Operating Report

Regulatory Guide 1.16, "Reporting of Operating Information -
Appendix A Technical Specifications," is the basis for reporting
requirements found in Technical Specifications today. When these
Technical Specifications were issued we requested that licensees
use the formats in the guide for the Licensee Event Report (LER)
and Monthly Operating Report. In some cases licensees' use of
these formats was required by a reference to Regulatory Guide 1.16

in the Technical Specifications. After two years of experience

with the reporting requirements identified in this guide we
reviewed the scope of information licensees are required to submit

- in the LER, Annual Operating Report, Monthly Operating Report

and Startup Report.

From our review of all licensee reports, we determined that much

of the information found in the Annual Operating Report either is
addressed in the LER's or Monthly Operating Report, which are
submitted in a more timely manner, or could be included in these
reports with only a slight augmentation of the information already
supplied. Therefore we conclude that the Annual Operating Report
could be deleted as a Technical Specification requirement if

certain additional information were provided in the Monthly Operating
Reports. As a result we sent letters during September 1977 to
licensees informing them that a revised and improved format for
Monthly Operating Reports was available and requested that they use
it. Licensees were informed that if they agreed to use the revised
format they should submit a change request to delete the requirement
for an Annual Operating Report except that occupational exposure
data must still be submitted.
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By letter dated November 16, 1977, TVA requested a change to the
Technical Specifications that would delete all but one of the

four specified items in the Annual Operating Report. The report
which tabulates occupational exposure on an annual basis is needed
and therefore, the requirement to submit this information has

been retained. We have determined that the failed fuel examination
information does not need to be supplied routinely by licensees
because this type of historical data can be obtained in a compiled
form from fuel vendors when needed. The information concerning
forced reductions in power and outages will be supplied in the
revised Monthly Operating Reports and the narrative summary of
operating experience will be provided on a monthly basis in the
Monthly Operating Report rather than annually. The licensee has
committed to use the revised Monthly Operating Report format
beginning with their report for January 1978 as requested. We
have concluded that all needed information will be provided and
deletion of the Annual Operating Report is acceptable.

Core Maximum Fraction of Limiting Power Density (CMFLPD)

TVA proposed a change to the Technical Specifications for Units
1, 2 and 3 relating to the formula for the 1imiting settings on
the Average Power Range Monitor's scram and rod block setpoints. 21)
The change involves substituting an equivalent expression )

for the existing expression(%%g%)in the formula, where:

\CMFLPD _;’

FRP is the fraction of rated power

CMFLPD is the core maximum fraction of 1imiting power density
DTPF is the design value of the total peaking factor

MTPF is the existing maximum total peaking factor

Since Cycle 2 of Unit 1 includes both 7x7 and 8x8 fuel assemblies
which have different design values of the total peaking factor, two
formulas would be required for each setpoint with the more Timiting
result being applicable. The CMFLPD is the highest ratio, for all
fuel types in the core, of the maximum fuel rod power density (Kw/ft)
for a given fuel type to the 1limiting fuel rod power density (Kw/ft)
for that fuel type. Therefore, a single formula with a unique
solution is obtained. In addition, the process computer program
for the Browns Ferry Plant already computes the CMFLPD and properly
normalizes to the appropriate fuel type. We, therefore, find this
change acceptable.
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Conclusions

Environmental Considerations

We have determined that these amendments do not authorize a change

in effluent types or total amounts nor an increase in power level

and will not result in any significant environmental impact. Having
made this determination, we have further concluded that these
amendments involve an action which is insignificant from the
standpoint of environmental impact, and pursuant to 10 CFR 851.5(d)(4)
that an environmental impact statement, or negative declaration

and environmental impact appraisal need not be prepared in
connection with the issuance of these amendments.

Safety Considerations

For those matters discussed in Sections 2.3.1, 2.3.2, 2.3.3, and
2.4.4, we have concluded , based on the considerations discussed
in those sections that: (1) there is reasonable assurance that
the health and safety of the public will not be endangered by
operation in the proposed manner, and (2) such activities will be
conducted in compliance with the Commission's regulations and the
issuance of these amendments will not be inimical to the common
defense and security or to the health and safety of the public.

For the remainder of the matters evaluated in the other Sections
of this SER and their associated changes to the Technical
Specifications, we have concluded that: (1) because the amendments
do not involve a significant increase in the probability or
consequences of accidents previously considered and do not
involve a significant decrease in a safety margin, the amendments
do not involve a significant hazards consideration, (2) there is
reasonable assurance that the health and safety of the public
will not be endangered by operation in the proposed manner, and
(3) such activities will be conducted in compliance with the
Commission's regulations and the issuance of these amendments
will not be inimical to the common defense and security or to

the health and safety of the public.

January 10, 1978
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NOS. 50-259, 50-260 AND 50-296

TENNESSEE VALLEY AUTHORITY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY
OPERATING LICENSES

The U.S. Nuclear Regulatory Commission (the Commission) has issued
Amendment No. 35 to Facility Operating License No. DPR-33, Amendment
No. 32 to Facility Operating License No. DPR-52, and Amendment No. 9
to Fac111ty Operating License No. DPR-68 issued to Tennessee Valley
Authority (the licensee), which revised Technical Specifications for
operation of the Browns Ferry Nuclear Plant, Unit Nos. 1, 2 and 3, (the
facility) located in Limestone County, Alabama. The amendments are
effective as of the date of issuance.

Amendment No. 35 to DPR-33 changes the Technical Specifications to
incorporate the limiting conditions for operation associated with Cycle 2
operation of Browns Ferry Nuclear Plant Unit 1. These changes involve a
revised fuel cladding integrity safety limit for minimum critical power
ratio (MCPR), revised operating 1imit MCPR's for both 7x7 and 8x8 fuel
assemblies, the addition of linear heat generation rate (LHGR) 1limits for
the 8x8 fuel, revised limits for the maximum average planar linear heat
generation rate (MAPLHGR) for the 7x7 and 8x8 fuel assemb11es, and reduced
1imits for scram 1nsert1on times. The revised MAPLHGR 1imits are based
on the results of a new evaluation of the Emergency Core Cooling System
(ECCS) performance submitted in compliance with our Order for Modification
of License dated March 11, 1977. This amendment terminates the March 11,

1977 Order. In addition a restriction on power operation during the initial



startup for Cycle 2 has been imposed until sufficient high temperature
recirculation has taken place to ensure disintegration of a rubber
shoecover that had fallen into the Unit I vessel during the refue11ng>
outage.

Amendment Nos. 35 to DPR-33 32 to DPR-52, and 9  to DPR-68 change
the Technical Specifications for each of the Browns Ferry Nuclear Plant
Units to clarify the operability requirements of the Rod Worth Minimizer
and the Rod Sequence Control System during scram time testing, delete the
Annual Operating Report requirements, add standards for qualifications of
the Health Physics Supervisor, change the frequency of cycling fire protec-
tion system valves from quarterly to annually, and substitute revised, but
equivalent, terms in the equations for the 1imiting settings on the
Average Power Range Monitors' scram and rod block setpoints.

The applications for the amendments comply with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act), and
the Commission's rules and regulations. The Commission has made appropriate
findings as required by the Act and the Commission's rules and regulations
in 10 CFR Chapter I, which are set forth in the license amendments. Notice
of Proposed Issuance of Amendment to Facility Operating License in connection
with this action was published in the FEDERAL REGISTER on September 15, 1977
(42 FR 46430) and on November 1, 1977 (42 FR 57186). No request for a
hearing or petition for leave to intervene was filed following notice of the

proposed action.
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The Commission has determined that the issuance of these amendments
will not result in any significant ehvironmenta1 impact and that pursuant
to 10 CFR §51.5(d)(4) and environmental impact statement, or negative
declaration and environmental impact appraisal need not be prepared in
connection with issuance of these amendments.

For further details with respect to this action, see (1) the
applications for amendments dated Jdanuary 12, May 11, July.8, September 23,
26, 27, October 28, November 16, December 13, 1977, aud January 3, 1978,
(2) Amendment No. 35 to License No. DPR-33, Amendment No. 32 to License
No. DPR-52, and Amendment No. 9 to License No. DPR-68, and (3) the
Commission's related Safety Evaluation. A1l of these items are available
for public inspection at the Commission's Public Document Room, 1717 H
Street, NW., Washington, D.C. and at the Athens Public Library, South and
Forrest, Athens, Alabama 35611. A copy of items (2) and (3) méy be
obtained upon request addressed to the U. SL Nuclear Regulatory Commission,
Washington, D.C. 20555, Attention: Director, Division of Operating
Reactors. '

bDated at Bethesda, Maryland, this 10th day of January 1978.

FOR THE NU ﬁEAR REGULATORY COMMISSION

/

A.‘Schwencer, Chief
Operating Reactors Branch #1
Division of Operating Reactors



