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March 29, 1982

Docket No. 50-296

Mr. Hugh G. Parris

Manager of Power

Tennessee Valley Authority
500A Chestnut Street, Tower 11
Chattanooga, Tennessee 37401

Dear Mr. Parris:

The Commission has issued the enclosed Amendment No. 51 to Facility License
No. DPR-68 for the Browns Ferry Nuclear Plant, Unit 3. This amendment
changes the Technical Specifications in response to your request of
December 9, 1981 (TVA BFNP TS 170) related to a reload associated with

fuel Cycle 5 operation.

The changes to the Technical Specifications (1) incorporate the limiting
conditions for operation during the fifth cycle and (2) reflect changes
resulting from design, equipment and procedural modifications made during
the current refueling outage.

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

Sincerely,

Richard J. Clark, Project Manager
Operating Reactors Branch #2
Division of Licensing

Enclosures:

1. Amendment No. 51 to DPR-68
2. Safety Evaluation

3. Notice

cc w/enclosures:
See next page
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Mr. Huck G. Parris

cc:

H. S. Sanger, Jr., Esquire
General Counsel

Tennessee Valley Authority
£00 Commerce Avenue

E 11B 33C

noxville, Tennessee 37802

Mr. Ron Rogers

Tennessee Valley Authority
£720 Chastnut Street, Tower 11
Chzttanooga, Tennessee 37401

Mr. Charles R. Christopher

Chairmén, Limestone County Commass1on
P. 0. Box 188

Rthens, Alabamaz 35611

Ira L. Myers, M.D.
tzte Health Officer

State Department of Public Health
tzte Office Building

Hontgomery, Alabama 36104

Kr. H. N. Culver

2404

sl Cc-rerce Avenue
Tennessse \..1cy Authority
~cxville, Tsnnesses 37802
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ns Public Library
k znd Forrest
S, Rizbema 35611
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James P. 0'Reilly

Regional Administrator, Region II
U.S. Nuclear Regulatory Commission
101 Marietta Street, Suite 3100
Atlanta, Georgia 30303

U. S. Environmentz] Protection
Agency .

Region IV Office

Regional Radiation Representative

345 Courtland Street

Atlenta, Georgia 30308

Mr. Robert F. Sullivan
U. S. Nuclear Regulatory Cormission

" Route 2, Box 311

Athens, Alabama 35611

Mr. Jdohn F. Cox
Tennessee Vzlley Authority

" W9-D 207C

400 Commerce Avenue

~ Knoxville, Tennessee 37802

VMr. Herbert Abercrombie

Tennessee Valley Authority
P. 0. Box 2000
Decatur, Alabama 35602

Mr. Oliver Havens

U.S. Nuclear Regulatory Commission
Reactor Training Center

Osborne Office Center, Suite 200
Chattanooga, Tennessee 37411
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- UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

. - TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-296

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 3

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 51
License No. DPR-68

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

A. Tne application for amendment by Tennessee Valley Authority (the
licensee) dated December 9, 1981 complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the
Act), and the Commission's rules and requlations set forth in 12
CFR Chapter I; o

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

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

0. The issuance of this amendment will not be inimical to the ccmmen
defense and security or to the health and safely of the public;
and

Tne issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satistied. :

m
.

2. Accordingly, the license is amended by changes to the Technical Spec-
ifications as indicated in the attachment to this 1jcense amendment
and paragraph 2.C(2) of Facility License No. DPR-68 is hereby amended
to read as follows: : : _ :

(2) Technical Specificaticns

The Technical Specifications contained in Appendices A and

8, as revised through Amendment No. 51, are hereby incorporated
in the license. The licensee shall operate the facility in
accordance with the Technical Specifications. -

8204150004 82032
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3. This license amendment is effective as of the date of. its jissuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Wi llo—
Domenic B. Vassallo, Chief

Operating Reactors Branch #2
Division of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: March 29, 1982



ATTACHMENT TO LICENSE AMENDMENT NO. 51

FACILITY OPERATING LICENSE MO. DPR-68

DOCKET NO. 50-296

Revise Appendix A as follows:

1. Remove the following pages and replace with the jdentically numbered

pages:

ii 176 » 274
iii 178 275
vii 181 276
viii 182 277
18 182a 278
19 182b 279
24 192 280
26 195 281
27 224 282
29 225 285
30 227 286
95 231

123 246

124 262

126 263

133 264

146 264A

149 265

165 270

166 271 -
167 272

167a 273

2. Marginal lines on each page indicate the revised area.
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3.474.4

3.5/74.5

3.674.6
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D.

E.

Scram Insertion Times
Reactivity Anomalies

Reactivity Contrul

Standby Liquid Control System

A

8.

C.

Core

A.

B.

L.

Normal System Availability
Operation with Inoperable Components
Sodium Pentaborate Solution |
and Containment Cooling Systems

Core Spray System .

Residual Heat Removal System (RHRS)
(LPCTI and Containment Cooling)

RHR Service Water System and
Emergency Equipment Cooling Water
System (EECWS)

Equipment Area Coolers

High Pressure Coolant Injection System
(HPCIS)

Reactor Core Isolation Cooling S
System (RCICS)

Automatic Depressurization System
(ADS}

Maintenance of Filled Discharge Pipe
Average Planar Linear Heat Generation Rate
Linear Heat Generation Rate

Minimum Critical Power Ratio (MCPR)

Repdrting Requirements

Primary System Boundary

Ao
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Thermal and Pressurization Limitations

ii
+

Amendment No. 51

139
139
146
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149

155
158

159
160
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163
165
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1674
184
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Section

3.774.7

3.874.8

3.9s74.9

G.

H.

- S

Coclant Chemistry
Coolant Leakage

safety and Reliers Valves
Jet Pumps

Recirculation Pump Operation

Structural Integrity

Shock Suppressors (Snubbers)

Containment Systems

A.

B.

C.

D.

Primary Containment
Sstandby Gas Treatment System
Secondary Containment

Primary Containment Isolation Valves

- Control Room Emergency Ventilation

Primary Containment Purge System
Containment Atmosphere Dilution System (CAD)

Containment Atmosphere Monitoring (CAM)
System B, and O, Analyzer

~

Radicactive Materials

A.
B.
C.

D.

Liquid Effluents
Airborne Effluents
Mechanical Vacuum Pump

Miscellaneous Radioactive Materials Sources

Auxiliary Electrical System

A.

B.

Auxiliary Electrical Egquipment

Operation with Inoperable Equipment
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247
251
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260
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299
289
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307
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316
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322
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"Minimum Test and Calikration Frequency for

Drywell Leak Detection Instrumentation

Minimum Test and Calibration Frequency for
Surveillance Instrumentation

Surveillance R2quire.snts for Control
Room Isolation Instrumentation

Minimum Test and Calibration Frequency
for Flood Protection Instrumentation

Seismic Monitoring Instrument Surveillance
Reguirements

Reactor Coolant System Inservice Inspection

Schedule
MAPLHGR vs. Average Planaer Exposure

Shock Suppressors (Snubbers)

Primary Containment isolapion Valves

Testable Penetrations with Double 0O-Ring Seals
Testable Penetrations with Testable Bellows
Primary Containment Testable Isoclation Valves

Suppression Chamber Influent Lines Stop-Check
Globe Valve Leakage Rates

Check Vvalves on Suppression Chamber Influent
Lines .

Check Valves on Drywell Influent Lines
Testable Electrical Penetrations

Radioactive Liquid Waste Sampling and Analysis
Radioactive Gaseous Waste Sampling ?nd Analysis
Protection Pactors for Respirators

Minimum Shift Crew Requirements

vii
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3.5.K-1

3.s.2
3.6-1

3,6-2

6.1-1

6.2-1

6.3-1

LIST OF ILLUSTRATIONS

Title

APRM Flow Reference Scram and APRM Rod
Block Settings

APRM Flow Bias Scram aelationship to
Normal Operating Conditions

Graphic Aid in the Selection of an
Adequate Interval Between Tests

System Unavailability

Sodium Pentaborate Solution Volume
Concentration Requirements

Sodium Pentaborate Solution Temperature
Requirements

MCPR Limits

Kp Factor vs. Percent Core Flow
Temperature-Pressure Limitations

Change in Charpy V Temperature VS.
Neutron Exposure

TVA Office of Power o:qanizaticﬁ for
Operation of Nuclear Power Plants

Functional Organization

Review and Audit Function

In-Plant Fire Program Organization

"viid

- -

AL
25

48

117
1481

w2

182b

183

201

202
391
392

393
394
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2.1 SASEN: LIMITING SAFETY SYSTEM SETTINGS RELATED TO FUEL

— R A

‘The abnormal operational transients applicable to operation of
the Hrowns Ferry Nuclear Plant have been analyzed throughout the
specfrum Ot planned operating condiv.ions up to the design thermal
power condition of 3440 MWt, The s.a~»lyses were based upon plant
operation in accordance with the operating map given in Figure
3.7-1 of the FSAR. 1In addition, 3293 Mwt is the licensed maximum
power level of Browns Ferry Nuclear Plant, and this represents
the maximum sSteady-state power which shall not knowingly be
exceeded.

Conservatism is incorporated in the transient analyses in
estimating the controlling factors, such as void reactivity
coefficient, control rod scram worth, scram delay time, peaking
factors, and axial power shapes. These factors are selected
conservatively with respect to their effect on the applicalbe
transient results as determined by the current analysis model.
This transient model, evolved over many years, has been
substantiated in operation as a conservative tool for evaluating
reactor dynamic performance. Results obtained from a General
Electric boiling water reactor have been compared with
predictions made by the model. The comparisions and results are
summarized in Reference 1, 2, and 3. ,

The absolute value of the void reactivity coefficient used in the

analysis is conservatively estimated to ke about 25% greater than

the nominal maximum value expected to occur during the core

lifetime. The scram worth used has been derated to be eguivalent

to approximately 80% of the total scram worth of the control

rods. The scram delay time and rate of rod insertion allowed by

the analyses are conservatively set equal to the longest delay

and slowest insertion rate acceptable by Technical Specifications as further
described in Reference &, The effect of scram worth, scram deldy time and

rod insertion rate, all conservatively applied, are of greatest

significance in the early portion of the negative reactivity

insertion. The rapid insertion of negative reactivity is assured

by the time requirements for 5% and 20% insertion. By the time

the rods are 60% inserted, approximately four dollars of negative

reactivity has been inserted which strongly turns the transient, -

and accomplishes the desired effect. The times for 50% and %0%

.inscrtiorn are given to assure proper completion of the expected

performance in the earlier portion of the transient, and to

establish the ultimate fully shutdown steady-state conditiun.

For analyses of the thermal conseguences of the transients a MCPR
of **x jsg conservatively assumed to exist prior to initiation of
the transients. This choice of using conservative values of
controlling parameters and initiating transients at the design
power level, produces more pessimistic answers than would result
by using expected values of control parameters and analyzing at
higher power levels. ’ .

«#% See Section 3.5.K.

18
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3.
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summary:
The licensed maximum power leve. is 3,293 MwWt.

Analyses of transients employ adequately conservative baluea
of the controlling reactor parameters,

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

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

bases for individual set points are discussed below:

Neutron Flux Scram

1. APRM High Flux Scram Trip Setting (Run Mode)

The average power range monitoring (APRM) system, which
is calibrated using heat balance data taken during
steady-state conditions, reads in percent of rated power
{3,293 MWt) . Because fission chambers provide the basic
input signals, the APRM system responds directly to
average neutron flux. During transients, the I
instantaneous rate of heat transfer from the fuel L
(reactor thermal power) 1is less than the instantaneous
neutron flux due to the time constant of the fuel.
Therefore, during transients induced by disturktances,
the thermal power of the fuel will be legas than that
indicated by the neutron flux at the scram setting.
Analyses reported in Section N14 of the Final Safety
Analysis Report demonstrated that with a 120 percent
scram trip -setting, none of the abnormal operational
transients analyzed violate the fuel safety limit and
there is a substantial margin from fuel damage.
Therefore, use of a flcw-biased scram provides even
additional marain. Figure 2.1.2 shows the flow biased
scram as a function of core flow.

An increase in the APRM scram setting would decrease the
margin present before the fuel cladding inteqrity ‘safety
limit is reached. The APRM scram gsetting was dectermined
by an analysis of margins reguired to provide a
recasonable range for maneuvering during operation,
Reducing -this operating margin would increase the’
frequency of spuricus scrams, which have an adverse
effect on reactor safety because of the resulting
thermal stresszes. Thus, the APRM setting was selected

»
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L.

=

position, where protection of the fuel cladding integrity
safety limit is provided by the IRM and APRM high neutzron
flux scrams. Thus, the combination of main steam line low
pressure isolation and isolation valve closure scram assures
the availability of neutron flux scram protection over the
entire range of applicability o. the fuel cladding integrity
safety limit. 1In additcion, the v3olation . valve closure scram
anticipates the pressure and flux transients that occur
during normal or inadvertent isolation valve closure. With

the scrams set at 10 percent of valve closure, neutron flux
does not increase.

J. & K. Reactor low watger level set point for initiation of

RPCI and RCIC, cleosing main steam isolation valves,
and starting LPCI and ¢ore spray Pumps

These systems maintain adequate coolant inventory and provide
core cooling with the objective of preventing excessive clad
temperatures. The design of these systems Lo adequately
perform the intended function is based on the specified low
level scram set point and initiation set points. Transient
analyses reported in Section N14 of the FSAR demonstrate that
these conditions result in adequate safety marging for both
the fuel and the system pressure, :

References

1. Linford, R. B., "Analytical Methods of Plant Transient
Evaluations for the General Electric Boiling Water
Reactor," NEDO-10802, Feb., 1973.

2. Ceneric Reload Fuel Applicationm, Licensing Topical Report
NEDE 24011-P-A and Addenda.

3, "Qualification of the One-Dimensional Core Transient Model for
Boiling Water Reactor', NEDO-24154, NEDE-24154-P, October 1978.

4. Letter from R. H. Buchholz (GE) to P. S. Check (NRC), ''Respecnse
to NRC request for information on ODYN computer model,"
September 5, 1880.

24
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SAVLTY LIMIT

LIMITING SAFETY SYSTEM SETTING

1.4

KEACTOR _COOLANT SYSTEM

INTEGKITY

Apolicabirlity

Applies to limits on reactor
coglant sysiem pressuyre.

Objective

To establish a limit below
which the integrity of the
reactor coolant system is not

.threatened due to an

overpressure condition.

Specification

A. . The pressure at the lowest
point of the reactor
vessel shall ndt exceed
1,375 psiq whenever
irradiated fuel is in the
reactor vessel.

26

2.2 REACTCR COOLANT SYSTEM

INTEGRITY

pplicability -

Applies to trip settings of the
instruments and devices whuch
‘are provided to prevent the
reactor system safety limts
from being exceeded.

Objective

To define the level of the
process variables at which
aytomatic protective action is
initiated to prevent the
pressure safety limitc from
being exceeded. :

Specification

The limiting safety system
settings shall be as specified
below:

A. Nuclczr syetenm 1105 psig *
relfef valves 1: pst (&
open--auclest valves)
zyetcm pressure

1115 pig *
Lpst (4

valves)

1125 pelg *

11 pst ( 5

valves)

B8, Scram--nuclear, <1,05% pely

systea high
prassure

-
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SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

A1l previous items on this page moved
to page Z26.

27
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The safecy limit of 1,375 pP8ig actually appllies to any point
in the reactor vessel; however, because of the static water
head, the highest pressure point will occur at the bottom of
the vessel. Because the Pressure is not monitored at this

point, it cannot be directly determined if this safety limit

has been violated, .Also, because of the potentially varying

head level and flow pressure drons, an equivalent pressure
cannot beia pfiorid determined for a pressure monitor higher
in the vessel. Therefore, following any transient that is
Severe enough to cause concern that this saferty limdit waag
violated, a calculation will be performed using all available
information to determine if the safety limit was violated.

REPERENCES

Plant Safety Analysis (BFNP FSAR Section N14.0)
ASME Boiler and Pressure Vessel Code Section III
USAS Piping Code, Section B31.1

Reactor VEssel and A

ppurtenances Mechanical Design (SFNP FSAR
Subsection 4.2)

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

29
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N

BASLES

REACTOR COOLANT SYSTEM INTEGRITY

To meet the safety basis thirteen relief valves have been installed on
the unit with a total capacity of 83.77% of nuclear boiler rated

steam flow. The analysis of the worst overpressure transient, (3-
second closure of all main steam line isolation valves) neglecting the
direct scram (valve position scram) results in a maximum vessel
pressure which, if a neutron flux scram is assumed considering 12
valves operable, results in adequate margin to the code allowable
cverpressure limit of 1375 psig. .

To meet operational design, the analysis of the plant isolation
transient (generator load reject with bypass valve failure to open)
shows that 12 of the 13 relief valves limit peak system pressure to
a value which is well below the allowed vessel overpressure of 1375
psig.

30
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G ‘ON Juswpuawy

SURVEILLANCE REQUIREMENTS FOR INS

runction

Instrusent Channel
Suppression Chamber High Level

Instrunent Channel
Reactor Gigh Water Level

Instrument Channel
RCIC Turbine Stcam Line Bigh Flow

Instrument Channel
RCIC Stcam Line Space Bigh
Temperazture

Instrument Channel
HPCI Turbine Steam Line High FPlow

Instruzent Channel

gE>CI Steam Line Space Highb
Temperature

Coxre Spray System Lédlc

RCIC System (Initiating) Logic
RCIC System (Isolatlion) Logic
HPCI System (Initiating) Logic
Hpcl Sys;em ({solation) Logie
ADS Logic

L»CcI (Initiating) Logle

TABLE &8.2.D

TRLIENTATICH THAT INITIATE OR COWNTROL THE CS5CS

Functional Test

(-

23]

(1}

(1)

)

)

once/6
onces6
once/6

once/6

" onces/6

once/6

once/6

months

months

sonths

months

monthsg

months

months

Calibration

oncersl nontho

once/) nonthg -

an¢/3 nonths

once/sd months

once/) months

once/3 months
6)
H/A
(6)
(6)
(6)
(6)
(%

none¢

once/day

none

none

none

none

K/A

WA '

H/A

N/A

NZA

NAA

~




LIMITING

Chatd

CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

«

3.3 REACTI

VITY CONTROL

2.

A

The control rod drive
housing support
system shall be in
place during reactor
power operation or
when the reactor
coolant system is
pressurized above
atmospheric pressure
with fuel in the
reactor vessel,
unless all control
rods are fully
inserted and
specification 3.3.A.1
is met.

a. Whenever the

reactor is in
the startup Or
run modes Dbelow
20% rated power
the Rod Sequence
Control System
{RSCS) shall be
operable

except the RSCS constraints

may be suspended by means of

the individual Tod bypass

gwitches for

1 - special eriticality

tests, OY
2 - econtrol rod- scram timing
per 4.3.C.1.

Wwhen RSCS is bypassed on
{ndividual rods for these
exceptions RWM must be oper-
able per 3.3.B.3.c and a
second licensed operator
may not be used in lieu of
RWM.

123

~

4.3 REACTIVITY CONTROL

2.

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

Prior to the start of

control rod
withdrawal at
startup,

the .
capability of the Rod
sequence Control
System ({RSCS) and the
Rod Worth Minimizer
to properly fulfill
their functions shall
be verified by the
following checks:

>
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIRFMENTS

3.3 REACTIVITY CONTROL

b.

During the shutdown pro-
cedure, no rod movement is
permitted between the testing
performed above 20% power

and the reinstatement of the
RSCS restraints at or above
20% power. Alignment of rod
groups shall be accomplished
prior to performing the tests.

Wnenever the reactor is in
the startup or run modes
below 20% rated power, the
rod worth minimizer shall be
operable. A second licensed
operator may verify that the
operator at the reactor con-
sole is following the control
rod program in lieu of RWM
except as specified in
3.3.B.3.a.

124

4.3 REACTIVITY CONTROL

Sequence portion -

Select a sequence and
attempt to withdraw a rod
in the remaining sequences.
Move one rod in a sequence ’
and select the remaining
sequences and attempt to
move a rod in each. Repeat
for all sequences.

Group notch portion - For
each of the six comparator
circuits go through test
initiate: comparator inhibit;
verify; reset. On seventh
attempt, test is allowed to
continue until completion is
indicated by illumination cf
test complete light.

Prior to attaining 20% rated power
during rod insertion at shutdown,
the tests in 4.3.B.3.a shall be
performed to verify RSCS capa-
bility. ' :

The capability of the rod worth
minimizer (RWM) shall be verified
by the following checks:

>
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LIMITING CORDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3 REACTIVITY CONTROL

4,3 REACTIVITY CONTROL

-control
rod.

Se. Prior to
obtaining
20% rated
power
during rod
insertion
at ’
shutdown,
verify the
tatching of
the proper.
rod group
and proper
annunciation
after
insert

) . errors.

d. When the RWM is not
operable, a second
i1icensed operator will
verify that- the correct

. rod program is followed

’ except as specified in

3.3.B.3.a.

126
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reqardless of the rod pattern. This is true for all ~
normal and abnormal patterns including those which
maximize individual contrpl rod worth.

At power levels below 20 percent of rated, abnormal
control rod patterns could produce rod worths high
enough to be of concern relative to the 280 calorie per
gram roé d4rop limit. In this range the RWM and the RSCS
constrain the control rod sequences and patterns to
those which involve only acceptable rod worths.

The Rod Worth Minimizer and the Rod Sequence Control
system provide automatic supervision toO assure that out
of sequence control rods will not be withdrawn or
inserted: i.e., it limits operator deviations from
planned withdrawal sequences. Ref. Section 7.16.5.3 of
the FSAR. They serve as & tackup to procedure control
of control rod segquences, which limit the maximum
reactivity worth of control rods. Fxceot during specified
exceptions when the Rod Worth Minimizer is out of =service, a
second licensed operator can manually fulfill the
control rod pattern conformance functions of this
system. In this case, the RSCS is backed up by
independent procedural controls to assure conformance.

The functions of the RWM and RSCS make it unnecessary to
specify a license 1imit on rod worth to preclude
unacceptable consegquences in the event of a control rod
drop. At low powers, below 20 percent, these devices
force adherence toO acceptable rod patterns. Above 20
percent of rated power, no constraint on rod pattern is
required to assure that rod drop accident conseguences
are acceptable. Ccontrol rod pattern constraints above
20 percent of rated power are imposed by power
distribution requirements, as defined in Section 3.5.1,
3.5.3, 4.5.I, and 4.5.3 of these technical
specifications. Power jevel for automatic bypass of the
RSCS function is sensed by first stage turbine pressure.
Because the instrument has an instrument error of 10
percent of full power the nominal instrument setting is
30 percent of rated power.

Because it is alloweble to bypass certain rods in the RSCS during scram
time tes+ting below 20% of rated power in the startup or run modes, & seccnd
licensed cpereter is ncl an accerteble substitute for the RWM during thic
testing.

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

133 'Amendment No. 51
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LIMITING CONDITIONS FOR OPERATION

"~

SURVEILLANCE REQUIREMENTS

_3.5 CORE AND CONTAINMENT

COOLING SYSTEMS

Applicability

Applies to the operational
status of the core and
containment cooling systems.

Objective

To assure the operability of
the core and containment
cooling systems under all
conditions for which this
cooling capability is an
esstential response to plant
abnormalities. :

Specification

A. Core Spray System (CSS)

1., The CSS shall be
operable:

{1) prior to reactor

startup from a
cold condition,
or

(2) - when there is
irradiated fuel
in the vessel
and when the
reactor vessel
pressure is
greater than
atmospheric

pressure, except

as specified in
specifications
3.5.a.2,

146

4.5 CORE AND CONTAINMENT COOLING

SYSTEMS

Applicability

Applies to the surveillance
requirements of the core and.
containment cooling systems
when the corresponding limiting
condition for operation is in
effect.

Objective

To verify the operability of
the core and containment
cooling systems under all
conditions for which this
cooling capability is an-
essential response to plant
abnormalities.

Specification

A. Core Spray System {CSS)

1. Core Spray System

Testing.
Item Freguenc
a. Simulated Once/
Automatic Operating
Actuation Cycle
test
b. Pump Once/
Operability month
c. Motor Oncers’
Operated month
valve
"Operability

Amendment No. 51



_LIMITING CORDITIONS FOR OPEPATION

e

SURVEILLANCE RrQUTREMENTS

3.5

N e R E S m———

B.

rnegidual Heal Removal

System (REHRSY} (LPCI and

Containment Cooling)

1.

The RHRS shall be
operable:

(1)

prior to a
reactor startup
from a Cold
Condition; or
when there is
irradiated fuel
in the reactor
vessel and when
the reactor
vessel pressure
is greater than
atmospheric,
except as
specified in
specifications
3.5.B.2, through
3.5.8.7

Wwith the reactor
vessel pressure less
+han 105 psig, the
RHR may be removed
from service (except
that two RHR pumps-
containment cooling
mode and associated
heat exchangers must
remain operable) for
a period not to
exceed 28 hours while
being drained of

149

4.5 CORE AND CONTAINMENT CCOLING

B.

2.

SYSTEMS

Residual Heat Removal

System (RHRS} (LPCI and

Containment Cooling)

1. a. Simulated once/
Autcomatic Operating
Actuation Cycle
Test

b. Pump Opera- once/
bility month
¢c. Motor Opera- Once/
ted valve month
operability
d. Pump Flow Cnce/3
Rate Months
e. Testable once/
check valve operating
cycle

.- !

.Bach LPCI pump shall deliver

9,000 gpm against an indicated

system pressure”of 125 psig.
1PCI pumps in the same lcop shall
deliver 15,000 gpm against an
indicated system pressure of
200 psig.

KX

Two

An alr test on the

drywell and tortus

headers and nozzles shall be
conducted once/5-years. A
water. test may be performed on
the torus header in lieu of the

air test.

>
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.5 CORE_AND CONTAINMENT

COOLING SYSTEMS

I.

Average Planar Linear
Heat _Generation Rate

During steady state power
operation, the Maximum
Average Planar Heat
Generation Rate (MAPLHGR)

tor each type of fuel as a
function of average planar

exposure shall not exceed
‘the limiting value shown
‘in Tables 3.5.I-1 through
'3.5.1-6. If at any time
during operation, it is
determined by normal
surveillance that the
limiting value for APLHGR
is being exceeded, action

. shall be initiated within

15 minutes to restore
operation to within the
prescribed limits.
APLHGR is not returned to
within the prescribed
limits within two (2)
hours, the reactor shall
be brought to the Cold
Shutdown condition within
36 hours., Surveillance
and corresponding action
shall continue until
reactor operation is
within the prescribed
limits.

If the
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4.5 CORE AND CONTAINMENT COOLING

SYSTEMS

I.

Maximum Average Planar
Linear Heat Generation
Rate (MAPLHGR)

The MAPLHGR for each type
of fuel as a function of
average planar exposure
shall be determined daily
during reactor operation
at 2 25% rated thermal
power.

Amendment No. 51



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

.

1.5 CORE_AND_CONTAINMENT
COOLLNG SYSTEMS

~and corresponding action

Linear Heat Generation
rRace {(LHGR)

During steady state power
operation, the linear heat
generation rate (LHGR) of
any rod in any fuel °
assembly at any axial .
location shall not exceed
13.4 kW/ft,

If at any time during
operation it is determined
by normal surveillance
that the limiting value
for LHGR is being
exceeded, action shall be
initiated within 15
minutes to restore
operation to within the
prescribed limits. 1f the
LHGR is not returned to
within the prescribed
limits within two (2)
hours, the reactor shall
be brought to the Cold
shutdown condition within
36 hours. Surveillance

shall continue until 166
reactor operation is within
the prescribed limits.

4.5 CORE AND_CONTAINMENT_ COOLING

Linear Heat Generation

.Rate_(LHEGR} -

The LHGR

shall be
checked daily during
reactor operation at 2 25%
rated thermal power. .

-
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LIMITIRG CONDITIONS  FOR OPERATION

SURVEILLANCE REQUIRIMENTS

3.5.K Minimum Critical Power Ratio

.t Ve - AR vt o b cwE

3.5 CORE AND CONTAINMENT
COOLING SYSTFMS

{MCFR)

The minimum critical power ratio (MCPR)
as a function of scram time and core
flow, shall be equal to or greater than
shown in Figure 3.5.K-1 multiplied by
the Kf shown in Figure 3.5.2, where:
/C = 0 ortave —’ZB , whichever is

A -7%3 greater

71A=0.90 sec (Specification 3.3.C.1
scram time 1limit to 20% insertion
from fully withdrawn)

[
A
TB=0.710+1.65 [N] 2" (0.053) ﬁaef 5]
h
"

T ave = F; ‘ti
™

n = number of surveillance rod testg
performed to date in cycle (in-
cluding BOC test).

at
]

scram time to 207 insertion .
from fully withdrawn of the i
rod

N = total number of active rods
measured in Specification
4.3.C.1 at ROC

If at any time during steady state
operation it is determined by normal
surveillance that the limiting value
for MCPR is being exceeded,. action
shall be initiated within 15 minutes
to restore operation to within the
prescribed limits. If the steady
state MCPR is not returned to within
the prescribed limits within two (2)
hours, the reactor shall be brought
to the Cold Shutdown condition within

36 hours, surveillance and correspondipg

action shall continue until reactor
operation is within the prescribed
limits.
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4.

5

CORE._AND CONTAINMENT COOLING

4.5.K Minimum Critical Power Ratio
(MCPR) ’

f 1. MCPR shall be determined daily
during reactor power operation
at >25% rated thermal power and
following any change in power
level or distribution that would
cause operation with a limiting
control rod pattern as described
in the bases for Specification 3.3.

2. The MCPR limit shall be deter-
mined for each fuel type 8XS, .
8X8R, P8X8R, from Figure 3.5.K-1
respectively using:

a. T=20.0 prior to initial scram
time measurements for the cycl«
performed in accordance with
Specification 4.3.C.1.

b. 'z as defined in Specification
3.5.K following the conclusion
of each scram time surveillance
test required by Specification:
4.3.C.1 and 4.3.C.2.

The determination of the limit
must be completed with 72 hour:
of each scram time surveillance
required by Specification
4.3.C.

Amendment No. 51
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LIMITING -CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMINTS

3.5 CORE AND CONTATNMENT

COOLING SYSTEMS

L.

Reporting Requirements

1f any of the limiting
values identified in
Specifications 3.5.I, J, or
K are exceeded and the
specified remedial action is
raken, the event shall be
logged and reported in a
30-day written report.

4.5

CORE AND CONTAINMENT

CONLING SYSTEMS

-
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testing to ensure that the lines are filled. The visual
checking will avoid starting the core spray or RHR system
with a discharge line not filled. 1In addition to the visual
observation and to ensure a filled discharqe line other than
prior to testing, a pressure suppression chamber head tank is
located approximately 20 feet above the discharge line
highpoint to supply makeup water for these systems. The
condensate head tank located approximately 100 feet above the
discharge high point serves as a backup charging system when
the pressure suppression chamber head tank is not in service.
System discharge pressure indicators are used to determine
the water level above the discharge line high point.  The
indicators will reflect approximately 30 psig for a water
level at the nigh point and 45 psig for a water level in the
pressure suppression chamber head tank and are monitored
daily to ensure that the discharge lines are filled.

Wwhen in their normal standby condition, the suction for the
HPCI and RCIC pumps are aligned to the condensate storage
tank, which is physically at a higher elevation than the
H2CIlS and RCICS piping. This assures that the HPCI and RCIC
discharge piping remains filled. Further assurance is

provided by observing water flow from these systems high
point2 monthly.

I. Maximum Average Planar Linear Heat Generation Rate {MAPLHGR)

This specification assures that the peak cladding temperature

followeing the postulated design basis loss-of-coolant
accident will not exceed the limit specified in the 10 CFR
50, Appendix K.

The peak cladding temperature following a postulated loss-of-
coclant accident is primarily a function of the average heat
ngeneration rate of all tne rods of a fuel assembly at any
axial location and is only dependent secondarily on the rod

.

. to rod power distribution within an assembly. Since expectedv

local variations in power distribution within a fuel assembly
affect the calculated peak clad tempsrature by less than »
20°F .relative to the peak temperature for a typical fuel
desiqgn, the limit on the average linear heat generation rate
is sufficient to assure that calculated temperatures are
within the 10 CFR 50 Appendix K limit. The limiting value
for MAPLHGR is shown in Pgbles 3.5.I-1 through 6. The analvses
supporting these limiting values is presented in reference 2.

J. Linear Heat Generation Rate (LHGR) : _— g

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

176
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‘ reported within 30 davs. It must be recognized that
there is always an action which would return any of the
to within prescribed

LHGR, or MCPR)

parameters (MAPLHGR,
Under most circumtances,

Jimits, namely power reduction.
t.-is Will not be the only alternative.

M. References

4. Generic Reload Fuel Applicationm, Licensin ™~pical Report

NEDE 24011-P-A and Addenda.

r— :
- . 5. Lletter from R. H. Buchholz (GE) to P. S. Check (NRC), "Resﬁonse to
NRC request for information on ODYN computer model," September 5,
.. 1980. . ) ) L
i 178
- .
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Plant:

Average

) Plant:

. Average

TABLE 3.5.I-1-

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

BF-3 Fuel Type: Initial Core - Type 1
Planar Exposure MAPLHGR
(Mwd/t) (kw/ft)
200 11.2
1,000 111.3
5,000 11.8
10,000 12.1
15,000 12.3
20,000 12.1
25,000 11.3
30,000 ) 10.2
35,000 9.6

TABLE 3.5.I-2

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

BF-3 . Fuel Types: 8DRB265L and P8DRB265L
Planar Exposure MAPLHGR
(Mwd/ ) (kw/£t)
200 11.6
1,000 - » 11.6
5,000 . 12.1
"10,000 12.1
15,000 12.1
20,000 11.9
25,000 11.3
30,000 10.7
35,000 10.2
40,000 9.6

The values in this table are conservative for both prepressurized and non-=
pressurized fuel. )

181
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Plant:

Average

Plant:

Average

w

TABLE 3.5.I-3

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

BF-3

Planar Exposure
(Mwa/t)

200
1,000
5,000

10,000

15,000

20,000

25,000

30,000 -

35,000

40,000

45,000

Fuel Type: . P8DRB299

MAPLHGR
(kW/£t)

10.9
11.0
11.5
12.2
12.3
12.2
11.9
11.3
10.9
10.4
10.0

TABLE 3.5.I-4

MAPLHGR VERSUS AVERAGE'PLANAR EXPOSURE

BF-3

Planar Exposure
(Mwd/t)

200
1,000 -
5,000
10,000
15,000
20,000
25,000
30,000
35,000
40,000
45,000

182

Fuel Type: PS8DRB2B4Z

MAPLHGR
(kW/£t)

11.2
11.2
11.7
12.0
12.0
11.9
11.3
10.8
10.4

9.9
. 9.5

Ameqdment No. 51
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TABLE 3.5.I-5

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Plant: BF=-3 Fuel Type: P8DRE283 (LTA)

Average Planar Exposure MAPLHGR
(MWd/t) (kw/ft)

200 11.2

1,000 11.2

5,000 11.7

10,000 12.0

15,000 12.0

20,000 11.9

25,000 11.3

30,000 10.8

35,000 : 10.4

40,000 ) 10.0

45,000 9.5

TABLE 3.5.I-6

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

-Plant: BF-3 Fuel Type: P8DRB314 (LTA)

Average Planar Exposure ' MAPLHGR . -
(MWd/t) ) (kW/ft)
200 10.6
1,000 ’ 10.7
.5,000 11.3

10,000 11.7
15,000 11.5°
20,000° : 11.2
25,000 ’ 10.6
30,000 10.1
35,000 9.7
40,000 _ 9.3
45,000 : : 8.8

182a
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

1.4 PRIMAKY SYSTEM BCUNDARY

p. Relief Valves

1. When more than
one religf,¥al¥%o
be failed, sn orderly
shutdown shall be
initiated and the
reactor depressurized

to less than 105 psig
within 24 hours.

8.6 PRIMARY SYSTEM BOUNDARY

D. Relief Valves

1.

approximately one-
half of all relief
valves shall te
bench-checked or
replaced with a
bench-checked valve
each operating cycle.
All 13 valves

will have been
checxed or replaced -
upon the completion
of every second
cycle.

2. Once durine each operating
cycle, each relief valve
shall be manually opened
until thermocouples and
acoustic monitors downstream
of the valve indicate ’
steam is flowing from the
valve.

4. At least one relief
valve shall be
disassembled and
inspected each
operating cycle.

- 192 .
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LIMITING CONDITIONS FOR OPERATION

'

SURVEILLANCE REQUIREMENTS

1.6

PRIMARY SYSTEM BOUUDARY

F, Recirculation Punip Uperation

The reactor shall not
be operated with one
recirculation loop
out of service for
more than 24 hours.
With the reactor
operating, 1if one
recirculation loop is
out of service, the
plant shall be placed
in a hot shutdown
condition within 24
hours unless the loop
is sooner returned to
service,

Following one-pump
operation, the
discharge valve of
the low speed pump
may not be apened
unless the speed of
the faster pump is
leas than $0% of its
rated gpeed.

4.6 PRIMARY SYSTEM BOUNDARY

P.

Recirculation Pump Operation

1.

185

Recirculation pump
speeds shall be
checked and logged at
least once per cavy.

Amendment No. 51
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J.678.h BASES

limit ypecitied for unidentified leakage, the probability is .
small that imperfections or cracks associated with such leakage
would grow rapidly. However, the establishment of allowable
vnidentified leakage greater than that given in 3.6.C on the
basis of the data presently available would be premature because
of uncertainties associated with the data. For leakage of the
order of 5 qpm, as specified in 3.6.C, the experimental and
analytical data suggest a reasonable margin of safety that such
leakage magnitude would not result from a crack appreaching the
¢ritical size for rapid propagation. Leakage less than the .
magnitude Bpecilied van be detected reasonably in a matter of few
hours utilizing the available leakage detection schemes, and if
the oriqin cannot be determined in a reasonably short time the

unit should be shut down to allow further investigation and
corrective action,

The total leakage rate coneists of all leakage, identified and
unidentified, which flows to the drywell floor drain and
equipment drain sumps, .

The capacity of the drywell floor sump pump is 50 gpm and the
Capacity of the drywell equipment sump pump is also 50 qpm.

Removal of 25 qpm from either of these sumps can be accomplished
with considerable margin. : ’

REFERENCES

1. HNuclear sSystem Leakage Rate Limits (BFNP FSAR Subsection
4,10) :

v

224
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3.6.D/4.6.D Relief Valves

To meet the safety basis, thirteen relief valves have been installed
on the unit with a total capacity of 83.77% of nuclear boiler rated
steam flow. The analysis of the worst overpressure transient, (3~
second closure of all main steam line isolation valves) neglecting
the direct scram (valve position scram) results in a maximum vesscl
pressure which, if a neutron flux scram is assumed considering 12
valves operable, results in adequate margin to the code allowable
overpressure limit of 1375 psig.

To meet operational design, the analvsis of the plant isolation
transient (generator load reject with bypass valve failure to open)
shows that 12 of the 13 relief valves limit peak system pressure to
a value which is well below the allowed vessel overpressure of

1375 psig.

225
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J.6/7u. 6 BASES

A nozzle-riscr system failure could also generate the coincident
failure of & jet pump diffuser body; however, the converse 1s not
truc. The lack of any substantial stress in the jet pump
diffuser body makes failure impossible without an initial nozzle-
riser system failure.

3.6.5/L4.G.F Recirculation Pump Operation

Steady-state operation without forced recirculation will not be permitted
for more than 12 hours. And the start of a recirculation pump from the
natural circulation condition will not be permitted unless the temperature
difference between the loop to be started and the core coclant temperature
is less than 75°F. This reduces the positive reaclivity insertion to an
acceptably low value.

Reqguiring the discharqe valve of the 1ower_speed loegxtofrg?iln
closed until the speed of the faster pump is -below s ‘tgo 1¢2 .
rated speed provides assurance when going ﬁr?m one u?ﬁ 0 9;1?
operation that cxcessive vibration of the jet pump riscrs wi

not cccur.

3.6.6/01.6.G6 Structural Integrity

The requirements for the reactor coolant systems inservice
inspection program have been identified by evaluating the need
for a sampling examination of areas of high stress and highest
probability of failure in the system and the need to meet as
closely ag possible the requirements of Section XI, of the ASME
Boiler and Pressure Vessel Code.

The program reflects the built-in limitations of access to the
reactor coolant systernis,

to
~3
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" LIMITING CONDITIONS FOR - _ZRATION

3.7

W

COWTAIRMENT _SYSTEMS

Applicability”

Applies to the operating status
of <he primary and seconcdary
conzainment systems.

Objectrive

To assure the integraty of the
prirmary and secondary
concainment systems,

cec:fice

n

n

|
%

Primary Containment

>

1. At any time that the
irradiated fuel is in
the reactor vessel,
and the nuclear
system is pressurized
atcve atmospheric
pressure or work is
being done which has
the potential to
drain the vessel, the
pressure suppression
pool water level and
temperature shall be
maintained within the
following limits
except as specified
in 3.7.A.2.

‘ a.

pressure control
>0 psid)

| ~7.25" (0 psid differ
ential pressure contro

b. Maximum water level =
_1"

Minimum water level =
-6.25" (differential

1)

231

SURVEILLANCE REQUIN_ENTS

4.7

CONTAINMENT SYSTEMS

Applicability
Applies to the primary and

secondary containment
integrity. :

Objective
To verify the integrity of the
primary anéd secondary

containment.

Scecafication

A. Primary Containment
1. Pressure Suyvporessicer
Chamber

a. The suppression

© chamber water level
be checked once per
day. Whenever heat
{s added to the
suppression pool by
testing of the ECCS
or relief valves the
pool temperature shall
be continually monitored
and shall be observed
and legged every 5
minutes unt{l the heat
addition 1s terminated.

Amendment No. 51



LIMITING CONDIT;ONS FOR OPERATION

LN

S

SURVEILLANCE REQUIREMENTS

- 3.7

CONTAINMENT SYSTEMS

C. I1£f the
specifications
of 3.7.A.5.a
through

3.7.A.5.b cannot

" be met, an

crderly shutdown

shall be
initiated and
the reactor
shall be in a
Cold shutdown

condition within

24 hours,

6. Drywell-Suppression Chamber
Differential Pressure

a.

Differential pressure
betrween the drywell and

suppression chamber shall

be maintained at equal
to or greater than 1,3

psid except as specified

in (1) and (2) below:

(1) This differential

(2)

_drywell-pressure

shall be estab-
lished within 24
hours of achieving
operating temperature
and pressure. The
differential pressure |
may be reduced to
less than 1.1 psid
24 hours prior to a
scheduled shutdown.

This differential

may be decreased to
less than 1.1 psid
for a maximum of four
hours during required
operability testing
of the HPCI system,
RCIC system, and the

suppression chamber
vacuum breakars.

4.7 CONTAINMENT SYSTEMS

6. Drywell-Suppression Chamber
Differentisl Pressure

a. The pressure differ-
ential between the
drywell and suppression
chamber shall be recorded
at least once each shift,

-
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TABLE 3.7.A

PRIMARY CONTAIWMENT ISOLATIOR VALVES

Valve Identification

Main steamline isolation valves
(FCV-1-14, 26, 37, & 5%;
1-15, 27, 38 & 52)

Main steamline drain isolation
valves (PCV-1-55 & 1-56)

Reactor Water sample line isola-~
tion valves

RHRS shutdown cooling supply
isolation valves (PCV-T4-38 § 47)
RHRS - LPCI to reactor '
(PCV-74-53 & 6T)

Reactor vessel head spray isola-
tion valves (FCV-78-77 & 78)

RHRS flush and drain vent to
suppression chamber
(PCV-74-102, 103, 119, 6 120)

suppression Chamber Drain
(PCV-75-57 & 58)

Drywell equipment drain discharge

isolation valves (PCV-77-15A & 15B)

Drywell floor drain discharge
i{solation valves (PCV-77-2A & 2B)

Number of Power Haximum
Operated Valves ' Operating
Inboard outboard Time (sec.)
[} 8 3<¢T LS
1 1 15
1 b S
1 1 40
2 30
1 1 30
q 20
2 15
2 15
2 15

Actioan on
tiormal Initiating
Position Signal

0 GC

0 GC : ’g
(o sC
c sc {
C sC
C sC
(o sC
C sC

+

0 GC
0 GC
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© Gyous

TABLE 3.T.A (Contlnued)

Valve Idcntl(lcatlon

Resctor vater clesnud systen supply
1solation valves FCV-69-1, & 2

Fcv 73-81 (Bypass around FCV 73-3)

UPCIS steamline {solation valves
¥cv-73-2 & )

RCICS steamline {gsolation valves

ECV-T1-2 & 3

Dryvell nitrogen purge inlet {scla-
tion valves (PCV-76-18)

Suppression chanber nitrogen purge
faler fsolstion valves (FCV-76*19)

Drywell Xain Exhaust fsolation
valves (FCV-64-29 and 130)

Sugpreguion chasber main exhaust
fevlation valves (?CV-ék—)Z and 33)

bryvell/Suppression Chacber pulBE
inlet (sCv-68-17)

J

Drywsll Atmosphere
(FCV-64-18) purge inlet

Nucher of Pouer
Operated Valves
Inboard

Outboaxd

Maximumn Action 03
Opexating Norwal loftiating
Time (sec.) Position Signal
30 0o GC
10 ) Gc
20 0 cC
15 0 oC
5 ¢ | sC
5 Cc ! sC
2.5 o sC
2.5 ) Cc sC
2.5 c sc

2.5 € sc

A

N

A
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Group

" TABLE 3.7.A

Humber of Power
Operated Valves

valve ldentification Inboard
Suppression Chamber pursge inlet (FCV-64-19)

Drywell/Suppression Chamber nitro-
gen purge inlet (FCV-76-17)

Drywell Exhaust Valve Bypass to
Standby Gas Treatment System
(FCV-64-31)

Suppression Chamber Exhaust Valve

. Bypass to Standby Gas Treatment

System (FCV-64-34)

System Suction Isolation Valves
to Alr Compressors "A' and "g"
(FCV-32-62, 63)

Drywell/Suppression Chamber Nitrogen
Purge Inlet (FCV-76-24)

Torus Hydrogen Sample Line Valves
Analygzer A (FSV-76-55, 56)

Torus Oxygen Sample Line Valves
Analyzer A ESV -76-53, 54)

Dryweli Hydrogen Sample Line Valves
Analyzer A (FSV-76-49, 50) 1

Drywell Oxygen Sample Line Valves '
Analyzer A (FSV-76-51, 52) 1

Sample Return Valves - Analyzer A
(FSV-76-57, 58)

Torus llydrogen Sample Line Valves
Analyzer B (FSV-76-65, 66)

Outboggg

1

1

(Continued)

Maximum
Operating
Time (Sec.)

2.5

5

15

NA

NA

NA

NA

NA

NA

Normal °
Position

c

C

Note ‘1

Note 1'

Note 1

Note 1

Note 1

Action on
Initiating

Signal

SC

sC

sC

SC

GC

sC

SC

SC

SC

sC

GC

sSC

- P\‘
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TABLE 3.7.A (Continued) .

Number of Power Maximum ' Action on
Operated Valves Operating Normal Initiating
Group Valve Identification ' Inboard OQutboard Time (Sec.) Position Signal

6 Torus Oxygen Sample Line

Valves—Analyzer B

(FSV-76-63, 64) . 2 ) NA Note 1 SC

A

6 * Drywell Hydrogen Sample -

Line Valves—Analyzer.B

(FSV-76-59, 60) , 1 1 NA Note 1 sc
6 Drywell Oxygen Sample Line

Valves-Analyzer B

(FSV-76-61; 62) 1 1 NA Note 1 sC
6 - Sample Return Valves-

Analyzer B (FSV-76-67, 68) 2 NA 0 GC
7 RCIC Steamline Drain (FSV-71-

6A, 6B) 2 5 c sSC
7 ’ RCIC Condensate Pump Drain

(FCV-71-7A, 7B) 2 5 c - 8C -
7 HPCI Hotwell pump discharge isola-

tion valves (FCV-73-17A, 17B) . 2 ‘ 5 C SC
7 HPCI steamline drain (FCV-73-6A, 6B) 2 5 0 GC
8 TIP Guide Tubes (5) ' 1 per

' guide tube NA ) C GC

NOTE- 1: Analyzers are such that one is sampiing dryﬁell hydrogen and oxygen (valves from drywell open -
valves from torus closed) while the other is sampling torus hydrogen and oxygen (valves from torus
open - valves from drywell closed)
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TABLE 3.7.A
PRIMARY CONTATHMENT ISOLATION VALVES

Humber of Power Haximum Action on
. Operated Valves Operating Hormal Initiating
Group valve Idemtification Inboard Qutboard Time (sec.) rosition Signal
Standby liquid coatrol systea :
check valves (CV §3-526 & 523) 1 . 1 HA C Process
Feedwatex check valves 2 2 NA (] Process
(Cv-3-558, 572, SS& & 568)
control rod hydraulic return :
check valves (CV-85-576 & 573) 1 1 NA 0 Process
RHRS - LPCI to reactor check ¢
valves (CV-74-58 & 68) 2 HA c Process
Core Spray discharge to reactor '
check valves (FCV-75-26 and 54) 2 . NA C Process
6 Drywell AP air compressor suction
valve (FCV 64-139) . 1 10 c sC
6 Drywell AP -air compreésor discharge .
valve (FCV 64-140) 1 10 c SC
6 Drywell CAM discharge valves o
(FCV 90-257A and 257B) . 2 10 0 GC
6 Drywell CAM suction valves :
(FCV 90-254A and 254RB) 2 10 0 (216
6 Drywell CAM suction valve .
(FCV 90-255) 1 , 10 0 GC

o

—~




Valve

i-14
=15
1-26
1-27
1-27
41-38
1-51
1-82
1-55
1-56
2-1192
2-1383
3-554
3-558
3-568
3-572-
32-62
52-63
32-330
32-2163
33-1070
33-785
43-13
3-14
63-525
63-526
6h-17
64-18
6h-19
5h-20
Sh-c.v.
h-21
Hl-c.v.
64-29
BU-30
6h-32
64-33
64-31
6L4-34
6h-139
64-140
£8-508
68-523
68-550
68-555

e

TABLE 3.7.D

AIR TESTED LSOLATION VALVES

Valve Identification

Main Steam
Main Steam
Main Steam
Main Steam
Main Steam
Main Steam
Main Steam
Main Steam
Main Steam Drain
Main Steam Drain
Service HWater

Service Water

Feedwater
Feedwater
Feedwater
Feedwater
Compressor Suction
Compressor Suction
Compressor Suction
Compressor Suction

Drywell
Drywell
Drywell
Drywell
Service
Service
Reactor
Reactor
. Standby
Standby
Drywell
Drywell

Air
Air

Water Sample Lines
Water Sample Lines
Liquid Control Discharge
Liquid Control Discharge

and
Air

Suppression
Suppression
Suppression
Suppression
Suppression
Drywell Main Exhaust

Drywell Main Exhaust

Suppression Chamber Main Exhaust

Suppression Chamber Main Exhaust

Drywell Exhaust to Standby Gas Treatment
Suppression Chamber to Standby Gas Treatment
Drywell Pressurization, Compressor Suction’
Drywell Pressurization, Compressor Discharge

CRD to RC
CRD to RC
CRD to RC

Suppression Chamber Air-Purge Inlet
Purge Inlet

Chamber Air Purge Inlet

Chamber Vacuum Relief

Chamber Vacuum Relief

Chamber Vacuum Relief

Chamber Vacuum Relief

Pump Scals
Pump Seals
Pump Seals

CRD to RC Pump Scals,
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. - TABLE 3.7.D : -
AIR TESTED ISOLATTON VALVES
Yalve Valve Identificaticn
£93-1 RWCU Sunply
£9~-2 RWCU Supply
693579 RWCU Return
AGL62Y RWCU Return
T1-2 RCIC Steam Supply
A e} RCIC Steam Supply
PR , RCIC Pump Discharge
Tien RCIC Pump Discharge
N HPCI Steam Supply
T3-3 HPCI Steam Supply
2.8 HPCI Steam Supply Bypass
Tyedin HPCI Pump Discharge
T3-U5 HPCI Pump Discharge
TH-17 RHR Shutdown Suction
Tu-He : RHR Shutdown Suction
Th=-6i1 : RHR Shutdown Suction
74-6062 RHR Shutdown Suction
76-17 Drywell/Suppression Chamber Nitrogen Purge Inlet
76-18 A Drywell Nitrogen Purge Inlet
76-19 . Suppression Chamber Purge Inlet
76-24 Drywell/Suppression Chamber Nltrogen Purge Inlet
76-49 Containment Inerting
76-50 Containment Inerting
76-51 Containment Inerting
16-52 ‘ Containment Inerting
76-53 Containment Inerting
76-54 Containment Inerting
76=55 ‘ Containment Inerting
TE-56 Containment Inerting
T6-57 Containment Inerting
THhesSh Containment Inerting
76-54 Containment Inerting
76-60 .Containment Inerting
7671 Containment Inerting
T6-062 . Containment Inerting
»-63 Containment Inerting
T6-64 : Containment Inerting
7665 Containment Inerting
16-66 Containment Inerting
76-67 ~ Containment Inerting
76-68 Containment Inerting
T7-2h0 Drywell Floordrain Sump
77-25 Drywell Floordrain Sump
17-154 ' Drywell Equipment Drain Sump
77-15 Drywell Equipment Drain Sump
Bli-34 Containment Atmespheric Dilution
BU-8E Containment Atmospheric Dilution
gn-g¢ , " Containment Atmospheric Dilution
8u-2p Containment Atmospheric Dilution
u“~-J Containment Atmospheric Dilution

(_)

Main Exhaust to Stancby Gas Trecatment
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TABLE 3.7.D

AIR TESTED ISOLATION VALVES

Valve Identificaticn

Main Exhaust to Standby Gas Treatment
Main Exbhaust to Standby Gas Treatment
Main Exhaust to Standby Gas Treatment
Main Exhaust to Standby Gas Treatmenu
CRD Hydraulic Return

Radiztion Monitor Sucticn

Radiation Mcnitor Suction

Radiation Monitor Suction

Radiation Monitor Discharge

Radiation Monitor Discharge
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Valve

12-733
12-7L)
L3-2CA
43-293
Lk3-204
Li-2m
2-11k3
71-14
T1.-32
71-520
~1-592
73-23
73-24
T3-603
73-500
Th-w22
T5-57
75-58

we

TABLE 3.7.E

PRTARY COITALITENT ISOLATION VALVES WIIC!H TERAINATE
BELCY TIE SUPFRESSION POCL VATER LEVEL -

Valve Identificotion

Auxiliary Boller to RCIC

Auxilisry Boller to RCIC

RHR Suppression Chamber Scmple Lines
RHR Suppression Chaxver Samuple Lines
RR Suppression Chanmber Sample Lines
RHR Suppression Cheuober Semple Lines
Deminerslized Water

RCIC Turovine Exhaust

RCIC Vecuum Pump Dischorge

RCIC Turbine Exhaust

RCIC Vacuumn Pump Discherge

HPCI Turbine Exheust

HZCI Turbine Exhaust Drain

IECI Turbine Exhaust

HECI Exhoust Drain

THR .

Core Spray to Auxilisry 3oiler

Core Spray to Auxiliery Boller

Core Spray to Auxillsry Boiler
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TABLE 3.7.F

PRTIARY COUTATIMENT ISOLATION VALVES LOCATED It
WATER SEALED SEISMIC CLASS 1 LTES

Velve Identification

- RY¥R LECI Discharge
RYR
RMR
RIR
R
RIR
RIR
RHR
RiR
RHR

Spray
Spray

Suppression Chaxber
Suppression Chamver
Drywell Spray
Dr:ell Spray

LICI Discharge

LICI Discherge
Suppression Chamber
Suppression Chamber
RIR Drywell Sprey

RHR Drywell Spray

RIR Head Spray

RHE Head Spray

Core Spray Discharge
Core Spray Discharge
Core Spray Discharge
Core Spray Discharge

Spray
Sgrey

280

Amendment No. 51



wte

"TABLE 3.7.C -

(This table intentionally left blank)
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1 7.A 6 U.T7.A Pr;marx.Conta;nment

The integrity of the primary containment and operation of the
core standby cooling system in combination, limit the off-site
doseg to values less than those smsuggested in 10 CFR 100 in the
avent of a break in the primary eystem piping. Thus, containment
integrity is specified whenever the potential for violation of
the primary reactor system integrity exists. Concern about such
a violation exists whenever the reactor is critical and above
atmospheric pressure. An exception is made to this requirement
during initial core loading and while the low power test program
is being conducted and ready access to the reactor vessel is
required.  There will be no pressure on the system at this time,
thus qreatly reducing the chances of a pipe break. The reactor
may be taken critical during this period; however, restrictive
operating procedures will be in effect again to minimize the
probability of an accident occurring. procedures and the Rod
Wworth Minimizer would limit control worth such that a rod drop
would not result in any fuel damage. In addition, in the
unlikely event that an excursion 4id occur, the reactor building
and standby gas treatment system, which shall be operational
during thie time, offer a sufficient karrier to keep offaite

doses well below 10 CFR 100 limits.

The pressure euppression~pool water provides the heat sink for
the reactor primary system energy release following a postulated
rupture of the system. The pressure suppression chamber water
volume must aksorb the associated decay and structural sensible
nheat released during primary system blowdown from 1,035 psig.
Since all of the gases in the drywell are purged into the .
pressure suppression chamber air space during a loss of coolant
accident, the pressure resulting from isothermal compression plus
the vapor pressure of the liquid must not exceed 62 psig, the
suppression chamber maximum pressure. The design volume of the
suppression chamber (water and air) was obtained by considering
that the total volume of reactor coolant to be condensed is
discharged to the suppression chamber and that the drywell volume
is purged to the suppression chamber. '

Using the minimum oOT maxinum water levels given in the specificatiom, con=—
toinment pressure during the design basis accident is apptoxima:ely 49 psig,
which is below the maximum of 62 psig. The maximum water level indi-

cation of -1 inch corresponds to a downcomeT submergence of 3 feet

7 inches and a water volume of 127,800 cubic feet with ot 128,700ft” without the
drywell-suppression charber differential pressure contzol. The minimum
vater level indication of -6.25 inches with differential pressure con-
trol and -7.25 inches without differential pressure control corresponds
to a downcomer submergence of approximately 3 feet and a water volume

of approximately 123,000 cubic feet. Maintaining the water level
between these levels will assure that cthe torus wvater volume and do'm-
comer stubmergence are within the aforementioned limits during normal
plant operation. Alarms, adjusted for {nstrument eIror, will notify

the operator vwhen the limits of the torus water jevel are approached.

The majority of the Bodega tests were Tun with a submerged length of

4 feet and with complete condensation. Thus, with respect to down—

comer submergence, this specification is adequate. The maximum
temperature at the end of blowdown tested during the Humboldt Bay

and Bodega Bay tests was 170°F and this 1is conservatively taken to

be the limit for complete condensation of the reactor coclant,

although condensation would occur fzg temperatures above 170°F.

Amendment No. 51
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Should it te necegsary to drain the suppression chamber, this
should only bte done when there is no- requirement for core standbdy
cooling systens cperability. Under full power operation
conditions, blcocwdoun from an initial suppressicn chamber water
temperature of 95°F results in a peak long term water temparature
of 170°F which is sufficient for complete condensation. At this
temperature and atnosaherlc pressure, the available NPSH exceeds
that required by both the R¥R and core spray pumps, thus there is
no dependency on contaiament overpressure.

m

merimental data indicate that excessive steam cowdensxng loads can be
avoided if the seax temperature of the suppression pool is maintained Selcw
2G0°F Yocal. -

Specifications have been placed on the envelope of
reactor operating conditicns so that the reactor can be deprbssurlzﬁd in a

timely manner to avoid the regine of potenulally high suppression chamber
loadings.

Limiting suppression pool temperature to 105°F during RCIC,. 8X1I,
or relief valve operation when decay heat and stored energy is
removed from the primary system hy discharging reactor stzam
directly to the suppression chamber assures adequate margin for
controlled blowdown anytime during RCIC operation and assures

margin for ccmplete condensation of steam from the design basis
loggs~of-coolant accident.

In additicen to the limits on temperature of the °UDPP;S¢10H chamber nool

- water, operating procedures define the action to be taken in the event a

relief valve i _nacvertently opens or sticks open. This action would include:
(1) use of all available m2ans to close the valve, (2) initidte suppress:ion
pool water cooling heat exchangers, (3) initiate reactor shutdown, and

(4} if other relief valves are used to depressurize the reactor, their
discharge shall be separated from that of the stuck-open relief valve to
assure mixing and uniformity of energzy inserticn to the pool..

If a loss-of-coolant accident were to occur when the reactcr
water temperature is below approximately 330°F, the ccntainment
pressure will not exceed the 62 psig code permissible pressure,
even if no concdensation were to occur. The maximum allowable
pool temperature, whenever the reacior is above 212°F, shzll be
governed by this specification., Thus, specifying water volume-
temperature requivements applicable for reactor-water temperature

above -2129F provides additional margin above that available at
330°F.

In conjunction with the Mark I Containment Short Term Program, a plant unique
analysis was performed ("Torus Supporc System and Attached Piping Analysis for
the Browns Ferry Nuclear Plant Units I, 2, and 3," dated Septemder 9, 1976 and
supplemented October 12, 1976) which demonstrated a factor of safety of at
least two for the weakest element in the suppression chamber sudport system

and attached piping. The maintenance of 3 drywell-suppression chaxber differen-

tial pressure of 1.] psid and 2 suppression charber water level corresponding
to a downcomer submergence range of 3,0¢feet to 3,58 feet will assure the )
integrity of the suppression chamber when subjected to post-LOCA suppression
pool. hydrodynamic forces.

. &86
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 51 TO FACILITY OPERATING LICENSE NO. DPR-68

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 3

DOCKET MO. 50-296

Author: Dick Clark

1.0 Introduction

By letter dated December 9, 1981 (TVA BFNP TS 170) (1), the Tennessee Valley
Authority (the licensee or TVA) requested changes to the Technical Specifica-
_tions (Appendix A) appended to Facility Operating License No. DPR-68 for

the Browns Ferry Nuclear Plant, Unit No. 3. The proposed amendments and
revised Technical Specifications were to: 1) incorporate the limiting .
conditions for operation associated with the fifth fuel cycle and 2) reflect
changes resulting from design, equipment and procedural modifications made
during the current refueling outage.

2.0 . Discussion and Evaluation

2.1 Reload Discussion

Browns Ferry Unit No. 3 (BF-3) shutdown for its fourth refueling on October 30,
1981 with a scheduled restart date of mid-March 1982. The initial core

loading for BF-3 consisted of 764 of the single water rod 8x8 fuel assemblies,
each containing 63 fuel rods. 'During the first refueling in September 1978,
208 of the fuel assemblies were replaced with 8x8R fuel assemblies con-

taining 62 fuel rods in each. During the second refueling outage starting

in August 1979, an additional 144 of the initial fuel bundles were replaced
with P8x8R fuel assemblies, each containing 62 fuel rods. During the

third refueling outage, which extended from November 23, 1980 to January 17,
1981, an additional 124 of the original 8x8 fuel assemblies were replaced

with a 1ike number of new P8x8R fuel assemblies. The prepressurized

fuel assemblies (P8x8R) are essentially identical from a core physics
“standpoint to the two water rod fuel assemblies (8x8R) except that

they are prepressurized with about three atmospheres rather than one atmosphere
of helium to minimize fuel clad interaction. During the current refueling
 outage, an additional 272 of the P8x8R fuel assemblies will be loaded (160 of

the P8DRB299 and 112 of the P8DRB284Z) along with 8 lead test assemblies (LTAs).
With this reload, all but 8 of the original one-water-rod fuel assemblies will
be replaced with improved fuel bundles and.these 8 will be symmetrically
Jocated at the four peripheral corners of the core.

In support of this reload application for BF-3, TVA submitted with its
appiication of Decemb?S 9, 1981 a supplemental reload analysis 2) and a
~ revised ECCS analysis ) prepared by the General-Electric Company (GE) for TVA.
8204150005 820329 : .
PDR ADOCK 05500596
P PDR



This is the first reload for BF-3 in which the pressurization transients

are calculated by GE's ODYN Code (in place of analyses previously performed

by the REDY Code). Our generic letters of November 4, 1980 and January 29, 1981
(Reference 6) required that any reload submittals rece1ved after February 1 1981
must contain appropriate ODYN analyses. (The most recent reload submittal for
Browns Ferry Unit No. 1 was ana1yzed with the ODYN Code in accordance with our
requirement. Unit 1 started up in Cycle 5 on October 1, 1981 after a 6-month
outage.) :

As noted above, this reload involves loading of prepressurized GE 8 x 8 retrofit
(P8 x 8R) fuel. This is the same type of fuel as was loaded during the last
reloads for all three Browns Ferry Units. The description of the nuclear

and mechanical designs of 8 x 8 retrofit fuel is contained in Reference 4.
Reference 4 also contains a complete set of references to topical reports which
describe GE's analytical methods for nuclear, thermal-hydraulic, transient

and accident calculations, and information regarding the applicability of these
methods to cores containing a mixture of fuel. The use and safety implications
of prepressurized fuel are presented in Reference 4 and have been found
acceptable per Reference 5 (enclosed in Appendix C of Reference 4).

Values for plant-specific datd such as steady state operating pressure,

core flow, safety and safety/relief valve setpoints, rated thermal power,

rated steam flow, and other design parameters are provided in Reference 4.
Additional pla?t and cycle dependent information is provided in the reload
application which closely follows the autline of Append1x A of Reference 4.
Reference 5 includes a description of the NRC staff's review, approval, and
conditions-of approval for the plant-specific data. The above-mentioned plant-
-specific data have been used in the transient and accident ana]yses provided
wth the reload application in compliance with Reference 5. -

Qur safety evaluation of the GE generic reload 1icensing topical report has

also concluded that the nuclear, and mechanical design of the 8x8R and P8x8R
fuels, and GE's analytical methods for nuclear and thermal-hydraulic calculations
as applied to-mixed cores containing 7x7, 8x8, 8x8R and P8x8R fuels, are
acceptable. The staff's safety evaluation on the ODYN Code (Reference 6)
concluded that thig model more accurately and conservatively predicted pressure,
neutron flux and ACPR during pressurization transients (e.g., turbine trip)

than the REDY Code and was acceptable for analyzing these transients in
supplemental reload licensing submittals.

2.2 Reload Evaluation

Because of our previous review of a large number of generic considerations
related to use of 8X8R and P8X8R fuels in mixed core loadings, and on

the basis of the evaluations which have been presented in Reference 4, only
“a limited number of additional areas of review needed to be included in this
safety evaluation report. The areas evaluated were the proposed operating



"

limit minimum critical power ratios (OLMCPRs), the proposed MAPLHGR Timits,
the overpressurization analysis, the stability analyses, the control rod
drop analyses, shutdown margins and the loss of coolant accident analyses.
For evaluations of areas not specifically addressed in this safety evaluation
report, the reader is referred to Reference 4.

For Cycle 5, 272 fresh pressurized type P8X8R fuel bundles will be Toaded
into the core. The remainder of the fuel bundles in the core will be a
combination 8X8, 8X8R and P8X8R fuel bundles exposed during the previous
four cycles.

The fresh fuel will be loaded and the previously peripheral .fuel will be

shuffled inward so as to constitute an octant-symmetric core pattern, which
is acceptable.

2.2.1 Thérma1-Hydrau]ics

Based on the data provided in Sections 4 and 5 of Reference 2, both the
control rod system and the standby liquid control system will have an acceptable
shutdown capability during Cycle 5.

As stated in Reference 4, for BWR cores which reload with GE's retrofit 8x8R
fuel, the safety limit minimum critical power ratio (SLMCPR) resulting from
either core-wide or localized abnormal operational transients must be equal
to at least 1.07. When meeting this SLMCPR during a transient, at Teast
99.9% of the fuel rods in the core are expected to avoid boiling transition.

Various transient events can reduce the MCPR from its normal operating level.

To assure that the fuel cladding integrity safety 1imit MCPR will not be violated
during any abnormal operational transient, the most limiting transients have been
reanalyzed for this reload by the licensee, in order to determine which event
results in the largest reduction in the minimum critical power ratio. These
events have been analyzed for both the exposed 8X8, 8X8R, and P8X8R fuel and the
fresh P8X8R fuel. Addition of the largest reductions in critical power ratio

to the safety 1imit MCPR esfablishes the operating limits for each fuel type.
The transient events analyzed were load rejection without bypass, feedwater
controller failure, loss of 1009F feedwater heating, control rod withdrawal

error and rotated bundle error. These events were analyzed with the ODYN Code.
for this reload.

The calculated system responses and reductions in CPR during each of the
operational transients have been provided in Sections 9 and 10 of the GE -
Supplemental Reload Licensing Submittal (Reference. 2). On this topic, it is
acceptable if fuel specific operating limits are established for prepressurized
fuel (Appendix C, Reference 4). On this basis, the transient analysis results
are acceptable for use in the evaluation of the operating 1imit MCPR. Thus,
when the reactor is operated in accordance with the proposed operating limit



MCPRs, the 1.07 SLMCPR will not.be violated in the event of the most severe
abnormal operational transient. This is acceptable along with the proposed
changes to the Technical Specifications which incorporate the new OLMCPRs
calculated by GE to be necessary to protect the fuel during cycle 5 operation.

2.2.2 ECCS Appendix K

TVA submitted errata and addenda to the BF-3 Loss of Coolant.Accident Ana1ysis(3)-
with this reload application. The analyses were performed for TVA by GE and
evaluate the new reload fuel as well as the 8 LTAs. The Maximum Average Planar

eat Generation Rate (MAPLHGR) versus Planar Average Exposure for the most
1imiting break size were calculated by the CHASTE code.

This code is used, with suitable inputs from the other codes, to calculate

the fuel cladding heatup rate, peak cladding temperature, peak local cladding
oxidation, and core-wide metal-water reaction for large breaks. The detailed
fuel model in CHASTE considers transient gap conductance, clad swelling and
rupture, and metal-water reaction. The empirical core spray heat transfer and
channel wetting correlations are built into.CHASTE, which solves the transient
heat transfer equations for the entire LOCA transient at a single axial plane
in a single fuel assembly. Iterative applications of CHASTE determine the
maximum permissible planar power where required to satisfy the requirements

of 10 CFR 50.46 acceptance criteria.

The MAPLHGR values and peak clad temperature (PCTs) for each fuel type that

will be in the BF-3 core during cycle 5 were presented in reference 3 and subs
mitted as proposed changes to the Technical Specifications in TVA S subm1tta1(])
The maximum PCT calculated for any fuel assembly was only 1790°F - 410°F less
than the 22000F specified in 10 CFR Part 50.46. This maximum PCT is predicted

to occur at 15,000 Mwd/t average planar exposure in an older 8X8 fuel bundles
Toaded in the first reload. A1l other fuel assemblies, including the eight LTAs,
are calculated to have lower PCTs throughout the entire cycle.

In NUREG-0630 ("Cladding Swelling and Rupture Models for LOCA Analysis" issued
April 1980) the staff recommended that all industry ECCS models be revised to
incorporate proposed new cladding correlations resulting from the NRC's confirmatory
research program. On May 15, 1981, G.E. submitted a generic sensitivity study of
fuel rod c]add1ng ballooning and rupture phenomenon during a postulated LOCA.

In the generic study, GE assessed the BWR ECCS sensitivity to rupture temperature
by using three rupture temperature models: (1) the GE CHASTE model, (2) the
NUREG-0630 model, and (3) a proposed GE model termed the adjusted model. For

the 8X8 type two-water-rod fuel design, GE found that the.use of the adjusted
model, which may be the best of the three models and which is in fact a
combinat1on of the CHASTE and NUREG models, gave a maximum impact on PCT of <lO°F
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Inasmuch as any cgmbined uncertainties in the GE generic study are very much
less than the 410°F minimum available margin in the highest PCT, we conclude
that the issues of clad rupture and clad ballooning have been adequately
accounted for in the LOCA analysis.

We have reviewed the analyses and information submitted for the reload and

conclude that BF-3 conforms with all requirements of 10 CFR 50.46 and Appendix K

to 10 CFR 50.46 when it is operated in accordance with the Technical Specifications
we are issuing with this amendment.

2.2.3 Control Rod Drop Accident

For Cycle 5, the key plant-specific and cycle-specific nuclear characteristics
for the worst case control rod drop accident (CRDA) occurring during both cold
and hot startup conditions are conservatively bounded by the values used in
‘bounding CRDA analyses given in Reference 4. The results of G.E.'s ana]ysi?

are presented in Section 15 of the Supplemental Reload Licensing Submittal 2),
The bounding analysis, which includes the adverse effects of fuel densification
_power spiking, shows that the peak enthalpy will not exceed the 280 cal/gm
design 1imit. Therefore, for Cycle 5 of BF-3, the peak fuel enthalpy associated
with a CRDA from the hot and cold startup condition will also be within the 280
cal/gm design 1imit.

Thus, we conclude that the peak enthalpy associated with a control rod drop
accident occurring from any in-sequence control rod movement will be below. the
280 cal/gm design limit.

- 2.2.4 Qverpressure Analysi%

For Cycle 4, the licensee has reanalyzed the limiting pressurization event (MSIV
closure followed by neutron flux scram) to demonstrate that the ASME Boiler and
Pressure VYessel Code requirements are met for BF-3. The methods used for this
analysis, when modified to account for one failed safety valve, have also
previously been approved by the staff. The acceptance criterion for this

event is that the calculated peak transient pressure not exceed 100%

of design pressure, i.e., 1375 psig. The reanaz%iis, which is presented in
Section 12 of the supplemental reload submittal , shows that the peak pressure
at the bottom of the reactor vessel does not exceed 1272 psig for worse case
end-of-cycle conditions, even when assuming the effects of one failed safety
valve. This is a decrease of 27 psig from the previous fuel cycle and is part
of the reason for the changes on pages 30 and 225 of the proposed Technical
Specifications. We conclude that there is sufficient margin between the peak
‘calculated vessel pressure and the design 1imit pressure to allow for the failure
of at least one valve. Therefore, the limiting overpressure event as analyzed

by the licensee is considered acceptable on the bases outlined in Reference 4.

2.2.5 Thermal Hydraulic Stability -

A thermal-hydraulic stability analysis was performed for this reload using the
methods described in Reference 4. The results Yhich are presented in Section 13
of the Supplemental Reload Licensing Submitta1(2 show that the fuel dependent
channel hydrodynamic stability decay ratios and reactor core stability decay ratio
at the least stable operating state (corresponding to the intersection of the
natural circulation power curve and the 105% rod line)-are 0.29 (8X8R/P8X8R), 0.37
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(8%8) and 0.79 respectively. These predicted decay ratios are all well below
the 1.0 Ultimate Performance Limit decay ratio which we have found acceptable.

Prior to Cycle 3 operation, the staff as an interim measure, added a requirement
to the BF-3 Technical Specifications which restricted planned plant operation in
the natural circulation mode. Continuation of this restriction will also provide
a significant increase in the reactor core stability operating margins during
Cycle 5. On the basis of the foregoing, the staff considers the thermal-hydraulic
stability of BF-3 during Cycle 5 to be acceptable.

2.2.6 Lead Test Assemblies

During the current refueling, eight lead test assemblies (LTAs) will be loaded in
the core. Four test assemblies have an average bundle enrichment of 2.83 weight
percent (vs. 2.84 and 2.99 w/o in the regular P8X8R fuel being loaded in the
core). The other four test assemblies have an average bundle enrichment

of 3.14 weight percent. One of each type will be Toaded diagonally across

from each other in the same cell in a symmetrical pattern near the center of

the core. The locations of the LTAs is shown in Figure 1.of Reference 2. The
LTA's incorporate the improved features of a third water rod, increased
prepressurization to five atmospheres, larger pellet diameter/thinner cladding/
higher stack density, improved upper tie plate, improved spacer design, axial
gadolinia distribution, and barrier fuel.

GE used NRC approved Codes, methods and procedures to evaluate the thermal-
hydraulic and nuclear characteristics of the LTAs in this reload. It was
also demonstrated that these approved methods are applicable to the LTAs.

The results are presented in the Supplemental Reload Submittal (Reference 2).
Present methods and procedures were considered to be adequate to evaluate the
core response to the Control Rod Drop Analysis (CRDA), Local Rod Withdrawal
Error (RWE) and Fuel Loading Errors (FLE) since sufficient nuclear inputs are
available to represent the LTA bundles discretely. For RWE and CRDA, because
both analyses are performed for the most limiting error rod, the rod adjacent
to the LTAs was also analyzed if its worth plus any additional effects so
warranted.

For the CRDA evaluation, the rod drop response for the rod adjacent to the LTAs

was significantly lower than the nominal error rod and thus LTAs had no impact

on the results given in the reload license submittal (Reference 2). For RWE,
however, the LTA adjacent rod (although not the 1imiting rod) had a worth sufficient
to warrant a second RWE analysis using the LTA adjacent rod as the error rod. This
second RWE analysis is given in an appendix to the reload Ticense submittal
(Reference 2). :

An evaluation of the potential impact of a rotated bundlie error was performed
for both the standard reload bundle as well as the LTAs. The results are given
in Section 14 and Appendix A of the Supplemental Reload Submittal (Reference 2}.
TVA has committed to perform additional surveillance during loading activities
to preclude a mislocated or misoriented LTA so that the calculated ACPR for a
FLE on these fuel assemblies will not affect the operating 1imit MCPR. We find
the analyses and special surveillance ‘procedures on the LTAs to be acceptable.



3.0 Changes to Technical Specifications - Reload

Our evaluation of the specific changes to the Technical Specifications
resulting from the current reload is presented below:

Pages 18, 24, and 178 - This is the first reload for BF-3 in which the

transients were analyzed by GE's ODYN code as required by us. An additional )
citation is being added to the technical specifications to reference our approval
of this code for core reloads. ) '

Page 29 - A reference to the NRC approved GE Generic Reload Topical Report, NEDE-
24011-P-A and Addenda, was added to provide further support for the Section 2.1
bases.

Pages vii, 165, 176, 181, 182 and 182a - During the reload 4 refueling, the last
of the initial core type-2 fuel assemblies will be removed. Therefore, reference
to this fuel type is being deleted. In addition, the exposure limits for the
presently installed fuel types have been extended as supported by NEDO-24194A.
Finally, MAPLHGR tables have been added for the new fuel types and LTAs Tloaded

in this cycle (i.e., Tables 3.5.I-4, 5 and 6) as discussed in Section 2.2.2 above.

Pages ii, viii, 166, 167, 167a, and 182b - As supported by the reload submittal,
the operating 1imit MCPRs are being changed. Since the MCPRs were determined by
the ODYN code (rather than the REDY code), the OLMCPRs are now calculated from
two curves rather than being a single value (or a ramp change with fuel exposure).
Qur evaluation was covered in Section 2.2.1 above.

"Pages 123, 124, 126, and 133 - As discussed in Section 2.2.6 above, eight lead
test assemblies (LTAs) will be loaded. In order to obtain additional physics
data, special cold criticality tests have been planned for this cycle. These
criticality tests require suspension of the rod sequence control system (RSCS)
constraints by means of the individual rod bypass switches. This testing is
planned as part of the Lead Test Assembly Program in which TVA and GE are
participating. :

The RSCS is a backup to the Rod Worth Minimizer (RWM). It independently imposes
restrictions on control rod movement to mitigate the effects of a postulated rod
drop accident. The RWM, in turn, serves as a backup to procedural controls

to 1imit control rod worth during startup and Tow power operation. During

Tow power and startup operation, unrestrained rod patterns can create rods of
sufficient worth to exceed design 1imits.on.a Rod Drop Accident (RDA).

Nejther the RSCS or RWM are required at high power, so both systems are bypassed
at greater than 20% power. The RWM is a computer monitoring system which

_ minimizes individual control rod worths by blocking rod movement if the existing
control rod pattern deviates from a specific sequence. The sequences are
developed by the Plant Nuclear Engineers and loaded into the RWM memory. Actual
rod positions are obtained for comparison to the sequence from the Rod Position
Information System. Rod movement sequences are developed to limit rod worth to a
Tevel below which, if an RDA were to occur at a free-fall rate limited by the
velocity limiter,. the fuel enthalpy from the transient would be less than 280
cal/gm. '
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The RSCS also imposes restrictions on control rod movements to reduce rod
worths, thus reducing the consequences of a postulated RDA. As such, it is a
backup to and complements the RYM. The components of the RSCS are grouped
as be?onging to the Sequence Control Mode or the group Notch Control Mode of
operation. The Sequence Control Mode controls rod movement from rods full in
to the 50% rod density by imposing rod select blocks. The Group Notch Control
Mode controls rod movement from the 50% rod density Tevel to the 30% power
bypass by imposing rod withdrawal and insert blocks.

The RSCS circuitry does allow Timited manual bypass cabability. In the
Sequence Control Logic, the full in or fully out position for each rod can
be bypassed (rod simulated as being full in or full out). This is necessary
for scram time surveillance and system surveillance. The present Technical
Specifications (Section 3.3.B.2) require that the RSCA shall be operable
whenever the reactor is in the startup or run modes below 20% rated power.
Since the RSCS is a backup to RWM, the present Technical Specifications
permit (Section 3.3.B.3.C§ a second licensed operator to verify that the
operator at the reactor console is following the control rod program below
20% rated power if the RWM is inoperable (except during scram time testing).
As noted above, the proposed change to the Technical Specifications to be
abié to test the LTAs is to permit the RSCS restraints_ to be suspended by
means of the individual rod bypass switches for special criticality tests or
control rod scram timing. If the RSCS is bypassed, the RWM must be operable
(i.e., a second licensed operator could not substitute for the RWM).

The purpose of both the RSCS and RWM is to mitigate the effects of a postulated
rod drop accident. Since the RSCS is a backup to the RWM, it js reasonable to
permit one or the other to be bypassed under certain controlled conditions as
long as the other system is operational. Furthermore, the constraints imposed by
the RSCS and RWM are the results of analyses programmed into the process computer.
For the LTAs, TYA performed an analysis to show that a postulated rod drop
accident involving control rods withdrawn during the cold critical test would

not exceed the peak fuel enthalpy design 1imit of 280 cal/gm. .The rod worth
minimizer (RWM) will be programmed to ensure adherence to the withdrawal sequence
specified in the cold critical test procedure. The RWM must be operable for this
test; a second licensed operator may not be used in lieu of the RWM for this testing.

Based on the analyses and the compensatory actions to be taken when the RSCS is
bypassed (i.e., RWM system operable), the proposed changes to the Technical
Specifications are acceptable. During the.September 1981 reload for Browns
Ferry Unit 1, four LTAs were placed in the core. The proposed changes to the
Technical Specifications for BF-3 are the same as those we approved for BF-1 by
Amendment No. 76 to the Unit 1 license on September 15, 1981. BF-1 started up
on October 1, 1981. OQur experience with the BF-] startup program reinforces
the acceptability of the proposed controls: and changes to the BF-3 Technical
Specifications. )

4.0 Plant Modifications

4.1 Discussion

8F-3 shutdown for the present refueling and maintenance outage on October 30,
1981 is projected to be down for over five months. The reason for the extended
cutage is the time needed to complete a number of NRC required modifications as
well as the inspections, repairs, surveillance, maintenance, and other activities
rermally associated with a refueling outage. During this shutdown, TVA expects
to compiete 63 of the 300 plus modifications which: NRC has proposed or reguired
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for operating reactors such as Browns Ferry in various Bulletins, Orders, the
TMI-2 Action Plan (NUREG-0737), new regulations, revisions to the Security Plan
and.Emerggncy Response Plan, resolution of generic issues,.etc. Some of these
modifications require changes to the Technical Specifications prior to startup’
and are included in this safety evaluation for-convenience. )

4.2 Evaluation

(a) Torus Modifications

On January 13, 1981 the Commission issued an Order modifying the BF-3 license
to require TVA to promptly institute a reassessment of the containment

design for suppression pool hydrodynamic loading conditions and to install

any plant modifications needed to conform to the staff's Acceptance Criteria,
which are contained in Appendix A to NUREG-0661 ("Safety Evaluation Report,
Mark 1 Containment Long-Term Program" dated July 1980) by March 31, 1982.

This Order was subsequently modified by an Order dated January 19, 1982
extending the time to complete some of the modifications to the cycle 6
outage. These modifications are required by NRC to restore the originally
intended margins of safety in the containment design. The structural
modifications to the torus containment include addition of torus tiedowns,

- addition of ring girder reinforcement and reinforcing attached piping

nozzles. Vent system modifications include shortening the downcomers, adding
Jocal reinforcement to the vent header, and adding new tie bars to the
downcomers. Attached piping is being strengthened including modification

of the ECCS header support. Many changes are being made to the safety

relief valve (SRV) piping system including adding quencher arms to the
ramshead, adding quencher arm and ramshead supports, adding 10-inch vacuum
valves, reinforcing the ring girder at the SRV hanger attachment, rerouting of
piping, and adding new snubbers and supports for the piping. These modifica-
tions to the torus require changes to the Technical Specifications to account
for water displaced by the additional structural steel and to reflect the plant
unique analysis which TVA was required to perform to conform the design to

the staff's Acceptance Criteria in NUREG-0661. The specific changes to the
Technical Specifications are discussed below.

Pages 231 and 285 - The minimum torus water level Timits in section 3.7.A.1.a
and in the bases for this section are being changed from -7 inches (differential
pressure control greater than 0 psid) to -6.25 inches and from -8 inches

(0 psid differential pressure control) to -7.25 inches; a change in each case
of 0.75 inch. There are 15-inch by 15-inch sealed box beams being added as
support for the safety relief valve lines and HPCI-RCIC internal supports.
Addition of these supports will result in appreciable water displacement.
Calculations indicate that the box beams and HPCI-RCIC supports will increase
the torus water level approximately 3/4-inch due to their presence. This rise
in the torus water level is reflected in these revised Technical Specification
values. The changes, which we have reviewed and approved, are necessary 1o
ensure that the minimum water volume is maintained in the torus for suppression
of potential LOCA loads and are acceptable. '

Pages 246 and 286-- In section 3.7.A.6.a (and the bases thereto), the setpoint
for the drywell-suppression chamber (wetwell) differential pressure control
(4P) is being changed from 1.3 psid.to 1.1 psid. Downcomer water clearing
Toads are greatly reduced by physically shortening the downcomers (by almost
one foot) and imposing a drywell-wetwell aP. The Browns Ferry unique loads
were determined by considering a differential pressure -of 1.10 psid at the
maximum allowable torus water level. In order to be consistent with this
analysis, the Technical Specification associated with the aP control has been
established at 1.10.psid. The changes tc the Technical Specifications contorm
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to the requirements in Section 2.16, "Differential Pressure Control Requirements,"
in Appendix A to NUREG-0661 and are therefore acceptable.

Page 286 - In the bases for the limits established for primary containment,
there is a discussion of steam condensing loads associated with relief valve
operation. The peak temperature of the torus water used in the evaluation is
being changed from 1609F to 200°F local temperature. During the current refueling
outage, the T-quenchers are being added to the safety-relief valve discharge
device. 1In Section 2.13.8 of Appendix A to NUREG-0661 ("Suppression Pool
Temperature Limits") the staff sgecified that "the suppression pool Tocal
temperature shall not exceed 200°F throughout all plant transients involving

SRV operations.” The Technical Specifications are being changed to conform to
the staff's acceptance criteria in NUREG-0661 to avoid excessive steam condensing
loads and are therefore acceptable. :

(b) Replacement of Safety Valves

During the present refueling outage, the two presently installed main steam
line safety valves are being replaced with two-stage Target Rock safety/relief
valves (SRVs) identical to the other 11 SRVs. Thus, BF-3 in the future will
have 13 SRVs. The capacities of these valves were factored into GE's
"Overpressurization Analysis" in Section 12 of the Supplemental Reload
Submittal (Reference 2) as discussed in Section 2.2.4 of this Safety
Evaluation. :

The value of 83.77 percent total relief capacity is derived from the values of
77.33 percent for 12 SRVs operable out of a total of 13 SRVs. The capacity

of 77.33 percent of nuclear boiler rated steam flow, as listed in the BF-3
Reload 4 Supplemental Licensing Submittal, was calculated based on certified
valve capacity for a 5.125-inch throat diameter valve (870,000 1bs/hour at
1,090 +3 psig) issued by the ASME National Board of Boiler-and Pressure Vessel
Inspectors. The certified values are obtained by testing and are listed as

90 percent of the measured capacity values for conservatism. As noted in
Section 2.2.4, the licensee's analysis of the Timiting overpressure event is
acceptable. Since the number, type, and capacities of the SRVs are specified
in the Technical Specifications (and bases thereto), changes need to be made
on.pages 26, 27, 30, 192, 224 and 225 to reflect 13 rather than 11 SRVs and the
. 83.77 percent capacity.

(c) Containment Vent and Purge Modifications

Our letters of November 29, 1978, September 27, 1979, and October 22, 1979 to

all licensees identified concerns regarding containment venting and purging
during normal operation. ATl licensees were requested to implement certain
corrective actions and to evaluate their systems with respect to our positions

in Standard Review Plan Section 6.2.4 Revision 1 and Branch Technical Position
CSB 6-4 Revision 1. The TMI Action Plan Requirements, NUREG-0737, Item I11.E.4.2,
"Containment Isolation Dependability," imposed additional requirements on the
design of containment systems. In our letter to TVA of December 17, 1981

we advised TVA that except for certain areas in which our review had not been
completed {e.g., environmental qualification) TVA's proposed actions and
modifications satisfactorily resolved Multiplant Action B-24 (Venting and Purging
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Containments While at Full Power) and NUREG-0737 Items 11.E.4.2.1 through
11.E.4.2.5,provided certain testing‘requirements were included in the Technical

Specifications. Some of these requirements were included in TVA's submittal
of December 9, 1981.

. In response to our generic letters of September 27, 1979 and October 22, 1979

to licensees of all light water reactors, TVA is modifying the containment

purge system for BF-3 during this outage to satisfy applicable requirements

of NRC Branch Technical Position CSB 6-4 regarding valve closure times and
addition of debris screens. Pages 263 and 264 are being revised to reflect the
significant reduction in the maximum allowable operating time for the purge
valves. On the nitrogen purge valves, the operating time is being reduced

from 10 seconds to 5 seconds and on the purge inlet and exhaust isolation

valves, the operating time is being reduced from 100 and 90 seconds, respectively,
to only 2.5 seconds. The faster valve closure times significantly reduce
potential offsite doses. The addition of the debris screens provides protection
against foreign material entering the purge ducting and interfering with closure
of the purge valves. The changes to the Technical Specifications are those
specified in our letter of December 17, 1981 and are acceptable.

(d) Primary Containment Isolation Valves

Tables 3.7.A through 3.7.H list the various valves associated with primary
containment isolation. Specifically, Table 3.7.A lists the primary containment
isolation valves that must be operable during reactor power operation (in -
accordance with Section 3.7.D of the Technical Specifications) along with the
maximum operating times and normal positipn. Table 3.7.D lists the primary
containment isolation valves on which local leak rate tests .must be performed
each cycle in accordance with Section 4.7.2.g. Tables 3.7.E, 3.7.F and 3.7.6
1ist the stop-check and check valves on the torus and drywell influent lines
that must be similarly tested. As discussed below, TVA has proposed revisions:
to these tables to reflect plant modifications and the requirements in
NUREG-0737 Item II.E.4.2. : : o

Table 3.7.A

Page 262 - FCV-1-55 and 1-56 drain valves are reguired to be open for extended
periods during power operation. Therefore, these valves will be considered

as normally open and technical specification surveillance requirement
4.7.D.1.b will apply.

Page 263 - TVA has proposed to delete valve FCV-69-12 on the Reactor Water
Cleanup System from Table 3.7.A. This valve is not a containment isolation
valve. Isolation is provided by check valves 69-579 and 3-572. Based on our
review, we find this acceptable. - .

Page 263 - FCV-73-81, the bypass valve around the HPCI steam supply outboard
isolation valve (FCV-73-3), was added to BF-3 during the 1980 refuel outage.
During gquarterly surveillance testing on HPCI isolation valve FCV-73-3 1in which
the valve is closed and reopened, the steamline downstream from FCV-73-3

is subject to thermal stresses from the closure and subsequent reopening.
FCV-73-81 was added to relieve those thermal stresses. This is a one-inch
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valve. It is an isolation group 4 valve with a maximum closure time of
10 seconds. Since the valve was added to the HPCI system, it must be
periodically verified as being operable. The addition of this valve to
Table 3.7.A is both necessary and acceptable.

Pages 263, 264 and 264A - During the 1980 refueling outage on BF-3, the
hydrogen-oxygen analyzer system was replaced with the new Hays-Republic
Hydrogen-Oxygen analyzer system. Our safety evaluation for this new system was
covered in Amendment No. 37 to Facility License No. DPR-68 for BF-3 issued
January 12, 1981. A1l of the system 76 (containment inerting system) valves
were installed in the plant during the last outage as part of the new hydrogen-
oxygen monitoring system. These valves are being added to Table 3.7.A to
require periodic verification that these valves are operable. We have reviewed
the changes and find them acceptable.

Page 264 - System suction isolation valves to the drywell air compressors "A"

and "B" trains, FCV-32-62 and FCV-32-63, have been installed in the plant as

part of a system modification. The drywell air compressors supply air to the
air-operated valves in containment. These valves are being added to Table 3.7.A
to reflect this modification and to insure that their operability is periodically
verified. The proposed change is acceptable. ‘

Page 264A - The normal position of FCV-71-7A, 7B is closed rather than open.
The normal position and action on receiving an initiating signal are being
changed to show the correct positions.

Page 265 - The core spray discharge to reactor check valves FCV-75-26 and
FCV-75-54 should be included in this table. They are primary containment
isolation valves and were inadvertently omitted from this table.

Page 265 - It is proposed to add to Table 3.7.A valves FCV-64-139 and FCV-64-140.
These are the drywell aP air compressor suction and discharge valves. They

are containment isolation valves and should be verified for operating time.

These valves are a part of the addition of the drywell pressurization system.
Their addition to Table 3.7.A is acceptable.

Page 265 - The following valves are being added to Table 3.7.A because these
" valves were inadvertently omitted in the original Technical Specifications.
These valves are all containment isolation valves and need to be included in
Table 3.7.A to ensure that their required operating times are periodically
tested.

FCV-90-254A and B, drywell CAM.suction valves
FCY-90-257A and B, drywell CAM discharge valves -
FCV-90-255, drywell CAM suction valve

Tables 3.7.D through 3.7.G

TVA is proposing to revise Tables 3.7.D through 3.7.G to be more consistent
with the BWR Standard Technical Specifications (NUREG-07123, Rev. 3 issued
Fall 1980). These tables presently list a "Test Medium" (i.e., air, water

-
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or nitrogen) and a "Test Method" (i.e., the specific valves between which
the test medium is to be applied). The Standard Technical Specifications
(Table 3.6.3-1) do not specify a test method, since this - is more
appropriately left to the pump and valve testing procedures. TVA has
proposed to include the test medium in the title of the tables (i.e.,
separate tables for those valves to be tested by air vs. water or ni;rogen)
and to delete the test method. We find the proposed changes are consistent
with the BWR Standard Technical Specifications and are therefore acceptable.

Table 3.7.D (presently p277, oroposed pgs 270-272)
The following valves have been added to table 3.7.D:

Valve 76-66 on the new Hays-Republic H,-0, analyzer
Valve 73-81, bypass valve around HPCI cutboard isolation valve 73-3

Test connections were added to BF unit 3 so that the following valves could
be tested.

FCv-2-1192 Service Water
FCV-2-1383 Service Water
FCV-33-1070 Service Air
FCV-33-785 Service Air
FCv-68-508 CRD -to RC Pump Seals
FCv-68-523 CRD to RC Pump Seals
FCV-68-550 CRD to RC Pump Seals
FCV-68-555 CRD to RC Pump Seals

Valves 74-54 and 74-68 have been added to table 3.7.D due to inadvertently
omitting them from this table. They are tested and should be included in
the Technical Specifications.

Valves 76-215 to 76-254 have been deleted from table 3.7.D due to the
replacement of the Hp-0p analyzer system. Valve 64-141 has also been

~ deleted because it is not an isolation valve and is not tested. Valve
85-573 has been omitted from this table due to a plant modification that
eliminated the containment penetration for this CRD return line.

Table 3.7.E (p 279)

Table 3.7.E has been revised to include valve 2-1143 on the demineralized water
line into the torus, which is now required to be tested, since.it is an isolation
valve. -

(e) NUREG-0737, Item II.K.3.15

TMI Action Plan item II.K.3.15 requires licensees of BWR's to modify pipe-break-
detection circuitry so that pressure spikes resulting from HPCI and RCIC
initiation will not cause inadvertent system isolation. TVA elected to employ
the BWR Owner's Group modification which incorporates a three-second time

delay relay (TDR) to prevent spurious isolation. In our letter to TVA of



October 13, 1981 we requested the licensee to provide certain analyses and
to "propose the appropriate Surveillance Requirements and Limiting Conditions
of Operation for the HPCI and RCIC systems which address this item." The
safety evaluation was provided by TVA's letter of December 16, 1981. ATl of
the Browns Ferry units have had a three-second TDR on the HPCI systems.
During the current outage for BF-3, a TDR was added-to the RCIC system. The
proposed changes to the Technical Specifications requiring calibration and
surveillance of the time delay relays was submitted with TVA's application
of December 9, 1981. Table 4.2.B (p95) is being modified to reauire a logic
system functional test, including calibration, of the RCIC and HPCI system
isolation.logic. The changes to the Technical Specifications reflect the
surveillance requirements requested in our letter of October 13, 1981 on
item II.K.3.15 and are acceptable.

5.0 Administrative Changes

Browns Ferry and other BWRs are not presently permitted to operate in the

natural circulation mode (i.e., without one of the recirculation pumps 1in
operation). This restriction is presently a paragraph in Section 2.1 (top of pg 19)
which contains the bases for the "Limiting Safety System Settings Related to

Fuel Cladding Integrity." This paragraph is being moved, verbatim, to the

bases for recirculation pump operation on page 227, which is a more appropriate
location. There is no safety significance to this reformatting of the

Technical Specifications. Also, the title of Section 3.6.F (p 195), which

is presently entitled "Jet Pump Flow Mismatch," is being changed to "Recirculation
Pump Operation" which is what the section encompasses.

Section 3.5.A.1.(2) of the Technical Specifications on the Core Spray System
(page 146) and Section 3.5.B.7.(2) on the Residual Heat Removal System

(page 149) presently contain references to non-applicable sections of the
Technical Specifications. Since these changes do not affect any actual
limiting conditions for operation, plant safety is not affected and the non-
applicable references are being removed.

Section 3.5.L of the Bases specifies the reporting requirements if any of

the thermal-hydraulic limits associated with fuel rod intearity {e.g., MAPLHGR,
LHGR or MCPR limits) are exceeded. The present Technical Specifications (pages
177 and 178) require that "Each event involving steady state operation beyond

a specified 1imit shall be logged and reported quarterly." Actually, TVA
has been notifying NRC promptly of any such incident and has been filing a

30 day LER as for other incidents. This section is being changed to require

a report within 30 days. Also, on page 178, an additional reference is

being added to reflect that this reload was analyzed by the ODYN Code.

6.0 Environmental Considerations

We have determined that the amendment does not authorize a change in effluent
types or total amounts nor an increase in power level and will not result in
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any significant environmental impact. Having made this determination, we

have further concluded that the amendment involves an action which is insignificant
from the standpoint of environmental impact and, pursuant to 10 CFR §51.5(d)(4),
that an environmental impact statement or negative declaration and environmental

jmpact appraisal need not be prepared in connection with the issuance of this
amendment.

7.0 Conclusion

We have concluded, based on the considerations discussed above, that: (1)
because the amendment does not involve a significant increase in the probability
or consequences of accidents previously considered and does not invoive a
significant decrease in a safety margin, the amendment does 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 this amendment will not

be inimical to the common defense and security or to the health and safety of
the public.

Dated: March 29, 1982
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UNITED STATES NUCLEAR REGULATORY COMMISSION
DOCKET NO. 50-296

TENNESSE VALLEY AUTHORITY

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY

OPERATING LICENSE

The U. S. Nuclear Regulatory Commission (the Commission) has issued
Amendment No. 51 to Facility Operating License No. DPR-68 issued to the
Tennessee Valley Authority (the licensee), which revised Technical Speci-

 fications for dperation of the Browns Ferry Nuclear Plant, Unit 3, 1ocafed
in Limestone County, Alabama. The amendment is effective upon startup of
Unit 3 in the fifth fuel cycle.

This amendment changes the Technical Specifications to: (1) incorporate
the limiting conditions for operation during the fifth fuel cycle and (2}
(a) impose minimum torus water level requirements and drywell differential
setpoints (b) reflect changes in safety relief valves (c) fef1ect,reduced
valve closure times for the containment purge system (d) reflect changes
to the primary containment isolation valves, (e) impose surveillance
requirement§ on certain valves, (f) impose surveillance and calibration
requireménts for bipe-break detection circuitry and (g) make administrative
changes to the bases for certain technical specifications and to reporting
requirements, all reflective of design, equipment and procedural modifications
made during the current refueling outage. |

The application fbr thé amendment'comp1ies 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

8204150007 820329
PDR ABOCK 05508506
P PDR



=

in 10 CFR Chapter I, which are set forth in the license amendment. Prior
public notice of this amendment was-not required since the amendment does
not involve a significant hazards consideration. |

The Commission has determinéd that the issuance of this amendment
will not result in any significant environmental impact and that pursuant
to 10 CFR 51.5(d)(4) an environmental impact statement or negative
declaration and environmental impact appraisal need not be'prepared in
connection with issuance of this amendment.

For further details with respect to this action, see (1) the application
for amendment dated becember 9, 1981 (2) Amendment No. 51 to License No.
DPR-68, and (3) the Commission's related Safety Evaluation. All of these
items are available for pﬁblic inspection at the Commission's Public Document
Room, 1717 H Street, N. W., washington, D. C. and at the Athens Public
Library, South and Forrest, Athens, Alabama 35611. A copy of items (2) and
(3) may be obtained upon request addressed to the U. S. Nuclear Regulatory
Commission, Washington, D. C. 20555, Attention: Director, Division of
Licensing.

Dated at Bethesda, Maryland, this 29th day of March 1982.

FOR THE NUCLEAR REGULATORY COMMISSION

B Dapssll

Domenic B. Vassallo, Chief
Operating Reactor Branch #2
Division of Licensing



