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January 10, 1978
Docket Wos< 50-259

=260
and 50-298
N/
Tennessee Valley Authority Cﬁtér
ATTH: Wr. Godwin Willtams, Jr.

Managar of Power
818 Power Building
Chattanooga, Tennessee 37201

Gentlemen:

This is in response to applications for amendments dated January 12,
May 11, July 8. September 23, 26, 27, October 28, November 186,
December 13, 1977, and January 3, 1978.

Amendment No. 35 to DPR-33 changes the Technical Specifications to
incorporate the limiting conditions for operation associated with

Cycle 2 operation of Browns Ferry Nuclear Plant , Unit 1. These
changes involve a revised fuel cladding Integrity safety limit for
minimum critical power ratio (MCPR}, revised operating limit MCPR's

for both 7x7 and 8x8 fuel assewhlies, the addition of 1inear heat
generation rate (LHGR) Vimits for the 8x8 fuel, revised limits for

the maximum average planar linear heat generation rate {MAPLHGR) for
the 7x7 and 38xB fuel assemblies, and reduced limits for scram insertion
times. The revised limits for the MAPLHGR result from your reanalysis
of the Emergency Core Cooling System performance in response to the
Commission’s Order of March 11, 1977. Me have found your reanalysis

to be acceptable. Effective upon fssmance of this amendment, the
Commiss ion’s Order for Modificatiom of License dated March 11, 1977,
relative to Facility Operating License No. DPR-33, is terminated. ‘
In addition, a restriction on power operation during the initial -
startup for Cycle 2 has been imposed wntil sufficiant high temperature |
recirculation has taken place to easure disintegration of a rubber “
shoecover that had fallen into the Unit 1 vessel during the refueling
outage.

Amendment Hos. 35 to DPR-33, 32 to DPR-52, and  9to DPR-58 change the
Technical Specifications for each of the Browns Ferry Huclear Plant S
Units to clarify the operability requirements of the Rod Worth Hinimizer .

and the Rod Sequence Control System during scram time testing, delete the. .
Annual Operating Report requirements, add standards for qualifications of ° N
the Health Physics Supervisor, change the frequency of cycling fire ; P
protection system valves from quarterly to annually, and substitute h
revised, but eguivalent, terms in the eguations for the limiting settings
on the Average Power Range Moniters® scramand vod block setpoints.
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Tennessee Valley Authority

Copies of

Enclosures:

Amendment Ho. 35 to pPR-33
Amendment Ho. 32 to DPR-62
Amendment No. 9 to DPR-68
safety tvaluation

Notice

cc @/enclosures:
Ses next page

9. January 10, 1@78

the Safety Evaluation and Notice of Issuance are also enclosed.

Sincerely.

/s/

A. Schwencer, Chief
Operating Reactors Branch #1
pivision of Operating Reactors
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g 8 gt - WASHINGTON, D, C. 20555
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W N January 10, 1978
LR T A
Docket Nos. 50-259
50~260
and 50-296

Tennessee Valley Authority
ATTN: Mr. Godwin Williams, Jr.
Manager of Power

818 Power Building
Chattanooga, Tennessee 37201

Gentlemen:

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

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

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

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

outage.

Amendment Nos. 35 to DPR-33, 32 to DPR-52, and I3 to DPR-68 change the
Technical Specifications for each of the Browns Ferry Nuclear Plant

Units to clarify the operability requirements of the Rod Worth Minimizer
and the Rod Sequence Control System during scram time testing, delete the
Annual Operating Report requirements, add standards for qualifications of
the Health Physics Supervisor, change the frequency of cycling fire
protection system valves from quarterly to annually, and substitute
revised, but equivalent, terms in the equations for the limiting settings
on the Average Power Range Monitors' scramad rod block setpoints.
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Tennessee Yalley Authority ~2 - January 10, 1978

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

Sincerely, )

//ﬂ P w/ /’4"6 W e—

A. Schwencer, Chief
Operating Reactors Branch #]
D1v151on of Operating Reactors

Enclosures:

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

Notice

cc w/enclosures:
See next page



ATTACHMENT TO LICENSE AMENDMENT NO. 35

FACILITY OPERATING LICENSE NO. DPR-33

DOCKET NO. 50-259

Revise Appendix A as follows:

1. Remove the following pages and replace with identically numbered

pages:

vii/viii
5/6

7/8
8/10
15/16
17/18
19/20
21/22
23/24
25/26
27/28
29/30
31/32
47/48
73/74
113/114
121/122

2. Add pages la and 173a

123/124
125/126
129/130
131/132
133/134
159/160
167/168
169/170
171/172
173/174
1817182
314/315
326/327
330/331
332/333
348/349
350/35]1

Marginal l1ines indicate revised area.

convenience.

Overleaf pages are provided for
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APRM Flow Reference Scram and APRM Rod Block

Settings . . . . . . o e e e e w e e e e 13
APRM Flow Bias Scram Vs. Reactor Core Flow . . . . 26
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System Unavailability . . . . . - -« - « o v - - 119
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Functional Organization . . . . . . . - . ... . 362
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In-Plant Fire Program Organization . . . . . . . . 364
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Following its initial refueling outage, the unit 1 reactor shall be
maintained at a temperature of not less than 5000F and with a core
flow of not less than 30% of rated flow for an accumulated period of
not less than 60 hours before exceeding 5% rated power. Upon
completion of this period of operation, the reactor shall be operated
for at least 1 hour at 100% rated core flow before exceeding 30%
rated power.

**After March 1, 1978, this page should he removed.

la



1.0 DEFINITIONS (Coni_ )
1. At least one door in each access opening (s closed.
2. The standby gas treatment system is operable.

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

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

R. Refueling Outage - Refueling outage i3 the period of time batween
the shutdown of the unit prior to a refueling and the startup of
the unit after that refueling. For the purpose of designating
frequency of testing and surveillance, a refueling outage shall
®ean a regularly scheduled outage; however, where such outages
occur within 8 months of the completion of the previous refueling
outage, the required surveillance testing need not ba performed
until the next regularly scheduled outage.

S. Alteration of the Reactor Core - The act of moving any component in
the region above the core support plate, below the upper grid and
vithin the shroud. Normal control rod movement with the control rod
drive hydraulic system is not defined as 2 core alteration. Normal
movement of in-core instrumentation and the traversing in-core probe
is not defined as a core alteration. -

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

U. Thermal Parsamaters

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

‘2. Transition Boiling - Transition bofling means the boiling regime

' between nucleate and film boiling. Transition boiling is the
regime in which both nucleate and film boiling occur intermit-
tently vith neither type being completely stable.

3. Core Maximum Fractiorn of Limiting Power Density (CMFLIT) - The highest
ratio, for all fuel types in the core, of the maximum fuel rcd power
density (kW/Tt) for = given fuel type to the limiting fuel rod power
density (kW/ft) for that fuel type.

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

-5~ Amendment 35



1.0 DEFINITIONS (Cont'd)

V. lnetrumentation

1.

2.

3.

6.

7.

9.

Instrument Calibration -~ An instrument calibration means the
adjustment of an instrunent signal output so that it corresponds,
vithin acceptable range, and accuracy, to a known value{s) of the

" parameter which the instrument monitors.

Channel - A channel i{s an arrangement of s sensor and asso-

cliated components used to evaluate plant variables and pro-

duce discrete outpucs used in logic. A channel terminates
and loses its identity vhere individual channel outputs are
coubined in logic.

Instrument Functional Test - An instrument functional test measns

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

Instrument Check - An instrument check {3 qualitative determina-
tion of acceptable operadility by observation of instrument
behavior during operatiocn. This determination shall fnclude,
vhere poasible, cowparison of the instrument with other indepen-
dent instrumants measuring the same varisble.

Logic System Functional Test - A logic system functional test
means & test of all relays and contacts of a logic circuit to
insure all components are operable per design intent. Where
practicable, action will go to completion; {.e.,, pumps will be
started and valves operated.

Trip System - A trip system means an arrangement of instrument
channel trip signals and auxiliary equipment required to initiate
action to sccomplish a protective trip function. A trxip systeam
may require one or more instrument channel trip signals related
to one or more plant parameters i{n order to initiate trip system
action. Inftiation of protective action may require the tripping
of a singla trip system or the coincident tripping of two trip
systems,

Protective Action ~ An action initiated by the protection aystem
vhen a limit is reached. A protective action can bs at a channel
or system level,

Protective Functicn - A system protective action which resulcs
from the protective action of ths channels monitoring a parcti-
cular plant condition.

Simulatad Automatic Actuation - Simulated automatic sctuation
means applying a simulated signal to the ssnsor to actuate the
cizreuit in question.

6 Amendment 35
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1.0 DEFINITIONS (Cont'd)

v,

X.

z.

10, Logic - A logic is an arrangement of relays, contacts, and other
components that producas a decision outout.

(a) Initiating - A logic that recaive signals from channsls acd
produces decieion outputs to the actuation logic.

(b) Actustion - A logic that receives aignalas (either frow
initiation logic or channsls) and produces decision outputs
to accomplish a protsctive action.

Yunetional Tests - A functional test i{s the manual operation or
initiation of a system, subsystem, OT component to verify that {t
functions wvithin design tolerances (s.g., the manual start of a
cors spray puap to verify that it runs and that it pumps the
required volums of water).

ghutdown - The reactor is in a shutdown conditicn whea tha r=actor
mods switeh i3 ia the shutdown node position and no cors alterations
are being performed.

Engineersd Safsguard - An anginearad safeguard 1s a safety systano
the actions of which ars easential to a safsty action raguired in
respense to accidents.

Cumulative Downtime - The ournilative downtime for thoss safaty
occmponents and ayatens whose downtime is limited to 7 consecutive
days prior to requiring reaotor shutdown shall be limited to any
? days in a oansecutive 30 day pericd.




SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING
1. JUEL € ADDING INTEGRITY 2.1 FUEL CLADDING INTEGRITY

Applicability

Applies to the interrelated vari-
ables associated with fuel
thermal behavior.

Objective

To establish limits which ensure
the integrity of the fuel clad-

dicg.

Specifications

A. Reactor Pressure > 800 psia
and Core Flow > 10Z of Rated.

Wnen the reactor pressure is
greater than 800 psia, the
existence of & minirum criti-
cal power ratio (¥CPR) less
thae 1.06 shall constitute
violation of the fuel claddicy
integrity safety limit.

8

Applicabllity (:

Applies to trip settings of the
instruments and devices which ar=
provided to prevent tha reactor

systec safety limits from being
exceeded.

Objective

To define the level of the process
variables at which automatic pro-
tective action is initiated to pre-
vent the fuel cladalng integrity
safaty limit from ceing exceeded.

Specification

The limiting safety systemp settings shall
be as specified belouw:

A. Neutron Flur Screm

1.

Amendment 35

APRM Flux Scram Trip Setting
{Run tode)

When the Mode Switch v ¥n (
the RUN position, the ATPM

flux scram trip setting shell
be:

S<(0.68W + 547}
where:

S = Satting im perceat of
rated thermal powver
(3293 Mwe)

W = Loop recirculiaticn flow
rate In percent of rated
(rated loop recirculatica
flow rate equals
34.2x108 1b/hr)
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LIMITING SAFETY SYSTEM SETTING

saviy LIMIT

2.1 FUEL, CLADDING INTEGLTTY

1.1 Rl CLADDING INTEGRTTY

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

S< (0.66W + 54%) _FRP
CMFLPD

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

(Note: These settings assume operation
within the basic thermal hydraulic
design criteria. These criteria arc
LHGR < 18.5 kw/ft for 7X7 fuel and<
13.4 kw/ft for 8X8 fuel and MCPR
s within limits of Figure 3.5.3. If

A it is determined that either of these
design criteria is being violated
during operation, action shall be
initiated within 15 minutes to restore
operation within prescribed limits.
Surveillance requirements for APEM
scram setpoint are given in
specification 4.1.B.

2. APRM--When the reactor mode switch
is in the STARTUP POSITION, the
APRM scram shall be set at less
than or equal to 15% of rated power.

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

BR. APRM Rod Block Trip Settins

B. Core Thernal Power Limit
(Feactor Pressure <B00 psia) The APRM Rod block trip setting shall
T be:
i en the reactor pressure is less
than or egual to 800 psia,

9 Amendment 35



GAFETY LIMIT JIMTTTNG SAFETY SYSTEM SFTTING

1.1 FUEL CLADDING INTEGRITY 2.1 FUEL CLADDING INTEGRITY
or core coolant flow is less ' Sngi_(0.66w + ho%) (’
than 10% of ruted, the core :
thermal power shall not ex- wherc:
ceed 823 MWt (about 25% of ! )
rated thermal power). 1 “gp = Rod block setting is percent

of rated thermal power (3293 Mwt)

! W = Loop recirculation flow rate

) in percent of rated (rated loop
recirculagion flow rate equals
34.2 X 10° lb/hr)

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

oy FRP
SRB-:(O'66W + 427) THFLPD

|

|

! .

C. Whenever the reactor is in i C. Scram and isq]ation__z_538 in. above

the shutdown condition with ! reactor low water vessel zero level
irradiated fuel in the reac- % (.

tor vessel, the water level
shall not be less than 17.7
in. above the top of the
normal active fuel zone.

D. Scram--turbine stop < 10 percent
valve closure valve closure

E. Scram--turbine
control valve
Upon trip of
1. Fast closure the fast acting
solencid valves

2. Loss of control 1_550 psig
oil pressure

F. Scram--low con- > 23 inches

denser vacuum Hg wvacuum

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

H. Main steam isclation > 825 psig
I valve closure--nuclear system low
] pressure

10 Amendment 35
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1.1 BASES: FUEL CLADDING INTEGRITY SAFETY LIMIT

The fuel cladding represents one of the physical barriers which separate radio-
active materials from environs. The integrity of this cladding barrier is

related to its relative freedom from perforations or cracking. Although some
corrosion or use-related cracking may occur during the life of the cladding,

fission product migration from this source is incrementally cumlative and
continuously measurable. Fuel cladding perforations, however, can result from
thermal stresses which occur from reactor operation significantly above desigr
conditions and the protection system setpoints. While fission product migration from
cladding performation is just as measurable as that from use-related cracking, the
thermally-caused cladding perforations signal a threshold, beyond which still
greater thermal stresses may cause gross rather than incremental cladding deteriora-
tion. Therefore, the fuel cladding safety limit is defined in terms of the reactor
operating conditions which can result in cladding perforation.

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

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

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

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

is no less than 1.06 MCPR >1.06 represents a conservative margin relative to

the conditions required to maintain fuel claddirg integrity.

Onsat of transition boiling results in a decrease in heat transfer from the clad
and, therefore, elevated clad temperature and the possiblity of clad failure.
Since boiling transition is not a directly observable parameter, the margin
to boiling tramsition is calculated from plant operating parameters such as core
power, core flow, feedwater temperature, and core power distribution. The margin
for each fuel assembly is characterized by the critical power ratic (CPR) which
is the ratio of the bundle power which would produce onset of transition boiling
divided by the actual bundle power. The minimum value of this ratio for any bundle
fn the core is the minimum critical power ratio (MCPR). It is assumed that the
plant operation is controlled to the nominal protective setpoints via the instru-
mented variables, i.e., normal plant operation presented on Figure 2.1,1 by the
nominal exnected flow cnntrel lire. The Safatv Limit (MCPR of 1,0b) haa enfficisnt
conservatism to assutre that in the event of an abnormal operational transient
initiates from a normal operating condition (MCPR > value shown in Figure 3.5.3
for 7x7 or B8x8 fuel assemblies) more than 99.9% of the fuel
rods in the core are expected to avoid boiling transition. The margin between
MCPX of 1.0 (onset of transition boiling) and the safety limit 1.06 s derived
from a detailed statistical analysis considearing all of the uncertainties in moni-
toring the core operating state including uncertainty in the boiling transition
correlarion as described in Reference 1. The uncertainties employed in deriviag
the safety limit are provided at the beginning of each fuel cycle.
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~.1.1 BASES

Because the boiling transition correlation is based on a large quantity of
full scale data there is a very high confidence that operation of a fuel
assembly at the condition of MCPR =1.06 . would not produce boiling tran-
sition. Thus, although it is not required to establish the safety limit
additional margin exists between the safety limit and the actual occurence
of loss of cladding integrity.

However, if boiling transition were to occur, clad perforation would not
be expected. Cladding temperatures would increase to approximately
1100°F which is below the perforation temperature of the cladding
material. This has been verified by tests in the General Electric Test
Reactor (GETR) where fuel similar in design to BFNP operated above

the critical heat flux for a significant period of time (30 minutes)
without clad perforation.

If reactor pressure should ever exceed 1400 psia during normal power
operating (the limit of applicability of the boiling transition corre—
lation) it would be assumed that the fuel cladding integrity Safety Limit
has been violated.

In addition to the boiling transition limit (MCPR = 1.06) operation {is
constrained to a maximum LHGR of 18.5 kw/ft for 7x7 fuel and 13.4 kw/ft
for 8x8 fuel. This limit is reached when the Core Maximum Fraction of
Limiting Power Density equals 1.0 (CMFLPD = 1.0). For the case where Core
Maximum Fraction of Limiting Power Density exceeds the Fraction of Rated
Thermal Power, operation is permitted only at less than 1007 of rated
power and only with reduced APRM scram settings as required by specification

2.1.A.1.
At pressures below 800 psia, the core elevation pressure drop (0 power,

0 flow) is greater than 4.56 psi. At low powers and flows this pressure
differential is maintained in the bypass region of the core. Since the
pressure drop in the bypass region is esgentially all elevation head,
the core pressure drop at low povers and flow will always be greater
than L.56 psi. Analyses show that with a flow of 28X10 1bs/hr bundle
flow, bundle pressure drop is nearly independent of bundle power and has
a value of 3.5 psi. Thus, the bundle flow with & 4.56 psi driving head
will be greater than 28x103 1bs/hr. Full scale ATLAS test data taken

at pressures from 14.7 psia to 800 psia indicate that the fuel assembly
critical power at this flow is approximately 3.35 MWt. With the design
peaking factors this corresponds to a core thermal power of more than
50%. Thus, a core thermal power limit of 25% for reactor pressures
below 800 psia is conservative.

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

16 Amendment 35



1.1 BASES

The safety limit has been established at 17.7 in. above the top of the
{rradiated fuel to provide a point which can be monitored and also pro-
vide adequate margin. This point corresponds approximately to the top
of the actual fuel assemblies and also to the lower reactor low water

level trip (378" above vessel zero).

REFERENCE

1. General Electric BWR Thermal Analysis Basis (CETAB) Data, Correlation
and Design Application, NEDO 10958 and NEDE 10958. :

l 5. General Electric BWR Reload 1 Licensing Amendment for BFNP Unit 1,
NEDO-24020, May 1977

' 3, Genersl Electric BWR Increased Relief Valve Simmer Margin Evaluation
for Browns Ferry Nuclear Plant Unit 1, September 27, 1977
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3

BASES: LIMITING SAFETY SYSTEM SETTINGS RELATED TO FUEL CLADDING INTEGRITY

The abnorwal operational transients applicable to operation of the Browns Ferry
Nuclear Plant have been analyzed throughout the spectrum of planned operating con-
ditions up to the design thermal power condition of 3440 MWt. The analyses were
based upon plant operation in accordance with the operating map given in Figure 3.7-1
of "the FSAR. In addition, 3293 MWt is the licensed maximum power level

of Browns Ferry Nuclear Plant, and this represents the maximum steady-state

power which shall not knowingly be exceeded.

Consexrvatism 41s fncorporated 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 conscrvatively with respect to their effect on the
applicable transient rosults as determined by the current analysis model.

This transient modecl, evolved over many years, has been substantiated in operg-
tion 4s a conservative tool for evaluating reactor dynamic performance.

. Results obtained from a Gencral Electric boiling water reactor have been

compared with predictions made by the model. The comparisions and results
are summarized in Reference 1.

The absolure value of the void reactivity coefficient used in the analysis

is conscrvatively estimated to be about 25% greater than the nominal maxious
valuc expected to occur during the core lifetime, The scrax worth used has
been dcrated to be equivalent to approximately B® c¢f the total scram wvorth of
the control rods. The scram delay tiwe and rate of rod insertion allowed

b *he analvers arc conscrvatively set equal to the longest delay ard slow-
est insertion rate acceptable by Technical Specifications,

The effect of scram worth, scram delay time
and rod insertion rate, all conservatively applied, are of greatest significance
in the early portion of the negative reactivity imsertion. The Tapid 1insertion
of negative reactivity is assured by the time requirements for 57 and 207 4insercion,
By the time the rods are 60% inserted, dpproximately four dollars of negative reac-
tivity has been inserted which strongly turns the transient, and accomplishes the
desired effect. The times for 507 and 90% insertion 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 condition.

For analyses of the thermal consequences of the transients a MCPR ,

given by figure 3.5.3 is conservatively assumed to exist prior to initiation

of the transients.

This choice of using conservative valuag 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.

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 Toop to be started and the core coolant temperature is less than 750F.
This reduces the positive reactivity insertion to an acceptably low value.
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The licensed maxizum powver level is 3,293 MWr.

Anslyses of trancients employ adequately conservative values of the
controlling reactor parazeters.

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

The analytical procedures vow used result {2 a wmore logical answer than
the alternative cethod of assuning a higher startiaz power ia coajune-
tion with rhe expected values for the paraneters.

bases for individual set points are discussed below:

Neutron Plux Scren

1.

APRM High Flux Scram Trip Sectting (Run Mode)

The average power range monitoring (APRM) systen, which is calibracted
using hecat balence dats taken curipg steady-state conditions, rcads

i{n percent of rated power (3,293 ¥wc). Because fission chaxbera pro-
vide the basic L{aput siznale, the APRM systez responds directly to
everaze neutron flux. During tracsients, the i-stantaoeous rste of
heat transfer from the fuel (reactor thermal power) is less than the
{ustantaneous neucron flux due to the tim=2 corsgtant of the furl.
Thercfore, during transleats faceced by disturbances, the thermal
power of the fuel will be less than that icdicated by the nmeutroa flux
2t the screa setting. Analyses reported in Section 14 of the Plaal
Safety Analysis Report demonstrated that vith a 120 perceat scran trip
getting, none of the aboormal operazional tracelents analyzed violacz
the fuel safery limit azd there is & substantial wargin freca fuel
dazage. Therefore, use of a flow-blased scrad provides evea addliticaal
ogrRiN.  TFigure 2.1.2 shows the flow biased scron as a function of

cnre flow.

An increase in the APR'! gcra= setting would lecresse the marzia pre-
sent before the fuel cicddint furezrity sajecy liz=it i3 reached. The
APRM gcrain set:iing was deteruinzd by an analysis of margics raguired

to provide & reasonable ranie for =aceuveric: during cperation.
Reducing tals operating sargla would Increase thw frrquency oi spurious
scrams, which have an adverse eiivct cn reacior safely because of the
resulting ther=al astresses. 12us, the APRM geriting was sgselected
bacause Lt provides adequaze =arzin for the fuel clezding Integzity

pafety liz=i: yz:z allcws operating —argin that raduc=a ik posaidbilicy of
UNNAacIBSATY ICTa3a.
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The scram trip setting must be adjusted to ensure that the LHGR transient
peak is not increased for any combination of CMFLPD and FRP. The sc;aT a1
setting is adjusted in accordance with the formula in gpecification 2.1.A.

I when the CMFLPD exceeds FRP.

Analyses of the limting transients show that no scram adjustment is required
to assure MCPR >1.06 when the transient is initiated from MCPR > the values

shown in Figure 3.5.3. )
2. APRY Flux Scram Trip Settinz (Refuel or Start & Hot Standby Mode)

For cperation in tho startup node while the rcactor is at low pressure,
che APRM scran selting of 15 percent of razed power provides adequate
thermal cacr3in betveen the setpoint and the satety llm{c, 25 percent

of rated. The margin ia adequate to accormodate anticipated maneuvers
assoclated with power plant atartup, Effects of increasing pressure

at zero or low void conteat are minor, cold water from gources avail-

able during startup is not much colder than that already in the systen,
temperature coefficients are small, and control rod patterns are con-
strained to be uniiorm by operating procedurcs backed up by the rod

worth riniomizer and the Rod Sequence Control Systea., Worth of irdivi-
dusl rods {8 very low in a uniform rod pzttern. Thua, all of posaible
sources of reactivity input, uniform contral rod victhdrawval {s the -=ost
probable cause of significant power rise. Because the flux distribu-ion
assoclated with uaiform rod withdrawals does not involve high loczl peaxs,
and bocause several tods must be moved to change power by a significanc
percentage of rated power, the rate of powar rise is very slow., Geaerally,
the heat flux {3 in rnear equilibrium with the fission rate. In an suau=ed
uniforzs rod wichdraval approach to tho scram level, the rate of powvar rise
is no ore than 5 percent of rated power per ninute, and the APRM svstem.
would be more than adequate to assure a scrao before the power could
exceed the safety limit. The 15 percent ATRH scram remeins active

until the code switea is placed in ctha RUY position. This ewitch occurs
vhen reactor pressure is greater than 850 psig.

3. IRM Flux Scranm Trip Setting

The IRM System consists of 8 chambers, &4 iIn each of the reactor protac-
tion system logic <channels. The IRM is a S-decade iastrumen: waich covers
the range of power la2vel tetween that covered bv the SR and the APRM. The

5 decades are covered by the IRM by means of a ravge switch and the 5 decades
are broken down into 10 ranges, each being one-half of 3 decade in size. The
IRM scram setting of 120 divisions is active in each range of the IRM. For
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3.

IRM Flux Scram Trip Setting (Continued)

example, if the {instrument were on range 1, the scram setting would be at 120
divisions for that range; likewise, {f the instrument was on range 5, the scram
setting would be 120 divisions on that range, Thus, as the IRM is ranged up to
accommodate the increase in power level, the scram setting 1is alsoc ranged up. A
scram at 120 divisions on the IRM instruments remains in effect as long as the
reactor is in the startup mode. In addition, the APRM 157 scram prevents

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

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

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

flux and an IRM scram would result in a reactor shutdown well before any safety
1imit is exceeded. For the case of a single control rod withdrawal error, a
range of rod withdrawal accidents was analyzed. This analysis included starting
the accident at varilous power levels. The most severe <3%.€ involves an initial
condition in which the reactor is just subcritical and the IRM system is not

yet on scale. This condition exists at quarter rod density. Quarter rod
density is illustrated in paragraph 7.5.5 of the FSAR. Additional conservatism
was taken in this analysis by assuming that the IRM channel closest to the
withdrawn rod is bypassed. The results of this analysis show that the reactor
is scrammed and peak power limited to one percent of rated power, thus maintalning
MCPR above 1.06 Based on the above analysis, the IRM orovides protection
against local control rod withdrawal errors and continuous withdrawal of

control rods in sequence,

APRM Control Rod Block

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

MCPR less than 1.06. This rod block trip setting, which 1s automatically
varried with recirculation loop flow rate, prevents an increase in

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

drawal. The flow variable trip setting provides substantial margin
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from fuel damage, assuming a steady-state operation at the trip setting, aver

the entire recirculation flow range. The margin to the Safety Limit increases

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

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

actual power distribution in the core is established by specifiecd countrol rod sequences
and is monitored continuously by the in-core LPRM system. As with the APRM scram

trip setting, the APRM rod block trip setting i{s adjusted downward {if the

CMFLPD exceeds FRP thus preserving the APRM rod block safety margin.

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

The set point for the low level scram is above the bottom of the separator skirt.
This level has been used in transient analvses dealing with coolant inventory
decrease. The rtesults reported in FSAR subsection 14.5 show that scram and isolation
of all process lines (except main steam) at this level adequately protects the fuel
and the pressure barrier, because MCPR is greater than 1.06 in all cases, and

systew pressure does not reach the safety valve settings. The scram setting is
approximately 31 inches below the normal operating range and is thus adequate to
avold spurious scrams.

Turbine Stop Valve Closure Scram

The turbine stop valve closure trip anticipates the pressure, neutron flux
and heat flux increases that would result from closure of the stop valves.
With a trip setting of 10% of valve closure from full open, the resultant
increase in heat flux is such that adequate thermal margins are maintained
even during the worst case transient that assumes the turbine bypass valves
remain closed. (Reference 2 and 3)

Turbine Control Valve Scram

1. Fast Closure Scram

This turbine control valve fast closure scram anticipates the pressure,
neutron flux, and heat flux increase that could result from fast closure
of the turbine control valves due to load rejection coincident with
failures of the turbine bypass valves. The Reactor Protection System
initiates a scram when fast closure of the control valves is initiated

by the fast acting solenoid valves and in less than 30 milliseconds after
the start of control valve fast closure. This is achieved by the action
of the fast acting solenoid valves in rapidly reducing hydraulic control
011 pressure at the main turbine control valve actuator disc dump valves.
This loss of pressure is sensed by pressure switches whose contacts form
the one-out-of-two-twice logic input to the reactor protection system.
This trip setting, a nominally 50% greater closure time and a different
valve characteristic from that of the turbine stop valve, combine to
produce transients very similar to that for the stop valve. No signifi-
cant change in MCPR occurs. Relevant transient analyses are discussed
in References 2 and 3 of the Final Safety Analysis Report. This scram
is bypassed when turbine steam flow is below 30% of rated, as measured

by turbine first state pressure.
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2. Scram on loss of control ofil pressure

The turbine hydraulic control system operates using high pressure
o0il. There are saveral points in this oil system wvhere a loss of
oll pressure could result in a fast ¢closure of the turbine control
valves. This fast closure of the turbine control valves is oot
protected by the gensrator load rejection acram, since failure of
the oil system would not result in ‘the fast closure solenoid
valves being actusted. For a turbine control valve fast closure,
the core would be protected by the APRM and high reactor pressure
acrams. However, to provide the same margins as provided for the
generator load rejection scram on fast closurs of the turbine
control valves, a scram has been added to tha reactor protection
system, which senses fallure of control oil pressure to the tur-
bine control syastem. This is an anticipatory scram and results in
reactor shutdown before any gigoificant increase in pressure or
neitron flux occura. The transieat respounse 1s very gimilar to
that resulting from the generator load rejection.

Main Condenser Low Vacuum Scram

To protect the main condenser agsinst overpressure, a loss of con-
denser vacuum initiates automatic closure of the turbine stop valves
and turbine bypass valves. To anticipate the transient and automatic
scram resulting from the closure of the turbine stop valves, low con-
denser vacuum initiates a scram. The low vacuum scram set point is
pelected to initiate a4 scram befc_ e the closure of the turbine stop
valvea is qinitiated.

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

The low pressure isolation of the main steam lines at 825 psig was
provided to protect against rapid reactor depressurization and the
resulting rapid cooldown of the vessel. Advantage {8 taken of the

scram feature that occurs when the main eteam line isolation valves

are closed, to provide for reactor shutdown sa that high power opera-
tion at lowv reactor prassurs does not occur, thus providing protection
for the fuel cladding integrity safety limit. Operation of the reac-
tor at pressures lower than 825 peig requires that the reactor mode
switch be in the STARTUP poseition, where protection of the fuel cladding
integrity safety limit is provided by the IRM and APRM high neutrom flux
scrams. Thus, the combination of mein ateam line low prasssure isolation
and isolacion valve closure scram assures the availability of neutron
flux scram protection over the entire range of applicabllity of the fuel
cladding integrity safety limit. In addition, the i{solation valve
closure scram anticipatas the pressure and flux transients that occur
during normal or inadvertent isolation valve closure. With the scrame
set st 10 percent of valve closure, neutron flux does not incresse.
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(d. J. & K. Reactor low water level set point for initiation of HPCI and
' RCIC, closing main steam isolation valves, and starting LPCI

and core spray pumps.

These systems maintain adequate coolant inventory and provide core
¢cooling with the objective of Preventing excessive clad temperatures.
The design of these systems to adequately perform the intended func-
tion is based on the specified low level scram set point and initia-
tion set points. Transient analyses reported in Section 14 of the
FSAR demonstrate that these conditions result in adequate safety
margins for both the fuel and the system pressure.

L. References

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

2. General Electri¢ BWR Reload 1 Licensing Amendment for BFNP unit 1,
NEDO-24020, May 1977.

3. General Electric BWR Increased Relief Valve Simmer Margin Evaluation
for Browns Ferry Nuclear Plant Unit 1, September 27, 1977
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L. 2

REACTOR COOLANT SYSTEM INTEGRITY

Applicabilicy

A,plies to limits on reactor coolant
g :3tem prassure

Ol jective

Tu establish & linmit belew which

the integrity of the reactor coolant
system {e not threatened due to an
overpressure condition.

Specification

A. The pressure at the lowvest point
of the reactor vessel shall not
exceed 1,375 psig whenever
irradiated fuel is in the resc-
tor vessel.

__ LIMITING SAFETY SYSTEM SETTING

2,2

REACTOR COOLANT SYSTEM INTEGRITY

Applicability

Applies to trip settings of the
{nstruments and devices which are
provided to prevent the reactor
system safety limits from being
exceeded.

Objective

To deffue the level of the process
variables at which automatic pro-
tective action is initiated to
prevent the pressure safety limit
from being exceeded.

Specification

The limiting safety sysfem settings
gshall be as specified below:

Limiting Safety

Protective Action System Setting

A. Nuclear system 1250 peig
safety valves + 13 pst (2
open--nuclear valves)
system pressure

B. Nuclear system 1105 psig +
relief valves 11 psi (4
open--nuclear valves)

system pressure

1115 peig +
11 psi (4
valves)

1125 psig
11 psi (3
valves)

I+

C. Scram--nuclear <1,055 peig
system high

pressure
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REACTOR COOLANT SYSThM INTEGRITY

“ve safety limits for the redctor coolant system pressure have been selected
«ich that they are below pressures at which {t can be shiowm that the integricy
0f the sysiom ts not endangered. However, the pressure safaty limits are

¢ 2t high enough such that no foreseeable circumstances can cause the systeuw
presesure to rise over these limits. The pressure safety limite are arbitrarily
selected to be the lowest transient overpressures alloved by the applicable
~odes, ASME Boiler and Pressure Vessel Code, Section III, and USAS Plping

yde, Section 331.1.

Thre design pregsure (1,250 paig) of the reactor vessel i3 established such
thac, when the 10 percent allowance (125 psi) allowed by the ASME Boiler and
Pregsure Vessel Code Section II1 for pressure transjents 1s added to the
Jealgn presgure, s transient pressure limit of 1,375 pulg i3 establislied.

Correspondingly, the design prewsure (1,148 psig for suction and 1,326

peig for discharpge) of the reactor recirculation system piping are such that,
when the 20 percent allowance (230 and 265 psi) allowed by USAS Piping Lode
Section B3l.1 for pressure transicnts arc added to the desigu pressurcy,
tcansient pressure limits of 1,378 and 1,591 psig are establighed. Thus,

the pressure safety limit epplicable to power operstion 1s established at
1,375 peig (the lowest transient overpressure allowed by the pertinent codes),
ASME Boller and Pressure Vessel Coda, Sectiom III, and USAS Piping Code,

Section B31.1.

The current cycle's safedy analysis concerning the most severe abncrmal
operational transient ressulting directly in a reactor coolant system
pressure increase is given in Reference 5 as supplemented by Reference 6.
The reactor vessel pressure code limit of 1,375 psig given in subsection 4.2
of the safety analysis report is well above the peak pressure produced by

the overpressure transient described above. Thus, the pressure safety limit
applicable to power operation is well above the peak pressure that can result

due to reasonably expected overpressure transients.

Higher design pressures have been established for plping within the reactor
coolant systen than for the reactor vesssl. These increased design preseures
create a consistent design which assures that, 1if the pressure within Lhe
creactor vessel does not exceed 1,375 psig, the pressures within the piping
cannot exceed their respective traneient pressure limits due to static and

puamp heads.

The safety limit of 1,375 peig actuallv applies to any point in the reactor
veguel; however, because of the static water head, the highest pressure point
will occur at the bottom of the veasel. Because the pressure is not monitored
at this point, {t cannot be directly determined i{f this safety limit has been
violated. Also, because of the potentially varyiug head level and flov pres-
sure dropse, an equivalent pressure cannot be a priori determined for a
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preasure monitor highar {n the vessel, Therefore,

_BASES

following any transient

that Is severe enough to cause concern that this afety limit was violated,
a calculation will be performed using all available information to deter-
mine {f the safety limit wae violated.

1.

2.

REFERENCES

Plant Safety Analysis (BFNP FSAR Section 14.0)
ASME Bofler and Pressure Vesgsel Code Section 111

USAS Piping Code, Section B831.1

Reactor Vessel and Appurtenances Mechan{cal Design (BFNP FSAR

Subseztion 4.2)
GE BWR Reload 1 Licensing Amendment for BFNP unit 1,NEDO-2LQ20 May 1977

TVA letter to NRC of September 27, 1977, s, P, Darling to E. G. Case.
with Enclosure General Electric BWR Increased Relief Valve Simmer
Margin Evaluastion for Browns Ferry Nuclear Plant Unit 1.
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REACTOR COOLANT SYSTEM INTEGRITY

The pressure relief system for each unit at the Browns Ferry Nuclear
Plznt has been sized to meet two design bases. First, the total safety/
reljef valve capacity has been established Lo meet the overpressurc pro-
tection crileria of the ASME Code. Second, the distributiou of this
renquired capacity between safcty valves and reliet valves hus been set to
reet design basis L.h.k-1 of subsection L.4 which states that the nuclear
svster reliefl valves shall prevent opening of the saflety valves during
normzl plant isolations and load rejections.

Tre details of the analysis which shows compliance with the ASMY Code
requirerents 1is presented in subsection L.k of tiie I'SAR and the Reactor
Vossel Overpressure Protection Swanary Technical Neport submitted in
response to question 4.1 dated Decermber 1, 1971.

To maet the second design basis, the total safety-relief carpacitv of
84.27 has been divided into 70% relief (11 valves) and 14.2% safety

(2 valves). The analysis of the plant isolation transient is given in
Reference 5 supplemented by Reference 6 on page 29,
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LIMITING CONDITIONS FOR OPEKATION

SURVEILLANCE REgUJIREMENTS

3.1

REACTOR PROTECTION SYSTEM

‘Applicability

Applies to the instrumentation
and assoclated devices which
initlate a reactor scram,

Objective

To assure the operabillity of the
reactor protection system,

Specification

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

!
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4.1

REACTOR PROTECTION SYSTEM

Applicability

Applies to the surveillance of
the instrumentation and asso-
clated devices which initiate
reactor scram.

Objective

To specify the type and frequency
of surveilllance to be applied to
the protection instrumentation.

Specification

A. Instrumentation systems shall
be functionally tested and
calibrated as indicated imn
Tables 4.1.A and 4.1.B respec-—
tively.

B. Daily during reactor power operation

at greater than or equal to 25% ther-
mal power, the ratio of Fraction of
Rated Power (FRP) to Core Maximum
Fraction of Limiting Power Density
(CMFLPD) shall be checked and the
scram and APRM Rod Block settings
given by equations in specifications
2.,1.A.1 and 2.1.B shall be calculated,

C. When it is determined that a
channel is failed in the unsafe
condition, the other RPS channel:
that monitor the same variable
shall be functionally tested
immediately before the trip sys-—
tem containing the failure is
tripped. The trip system con-
taining the unsafe failure may be
untripped for short periods of
time to allow functional testing
of the other trip system. The
trip system may be 1in the
untripped position for no more
than eight hours per functional
test period for this testing.
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4.1 BASES .

The frequency of calibration of tﬁe APRM Plow Blasing Network has been
established ns each refueling outage. There are several instyuments
wvhich must be calibrated and 1t will take geveral hours to perform the
calibration of the eatire network. While the calibration 1s being per-
formed, a zero flow signal will be sent to half of the APRM's resulting
{n a half scram and rod block condition. Thus, if the calibration were
performed during operation, flux shaping would not be possible. Based
on experience at other generating stations, drift of iastrumerts, such
ag those in the Flow Blasing Network, is not significant and therefore,
to avold spurious scramas, 8 calibration frequency of each refueling out-
aze {s establighed.

Croup (C) devices are active only during a given portion ot “the opera-
tional cycle. For example, the IRM is active during startup and inactive
during full-power operation. Thuas, the only test that is veaningful is
the one performed just prior to shutdown or startup; i.e., the tests

that are performed just prior to use of the instrument.

Calibration frequency of the instrument channel is divided into two
groups. These are as followa:

1. Passive type indicating devices that can be compared with like
units on a continuous basis.

2. Vacuum tube or semiconductor devices and detectors that drift or
loge sensitivity.

Experience wvith passivz type {nstruments in generatinz stations and 8ub-
stations indicates that the specified calibraticas are adequate. For
those devices which employ amplifiers, etc., drift specifications call
for drift to be lecss than 0.4%/month; i.e., in the period of a month a
d14ft of .4% would occur acd thus providing for adequate margin. For
the APRM system drift of electronic apparatus 13 not the only considera-
tion in determininz a calibration frequency. Cheaage in power discribu-
tion and loss of chamder sensitivity dictate a calibration every seven
daye. Calibration on this frequency assures plant operation at or below

thermal linmits.

A comparison of Tables 4.1.A and 4.1.3 indicates that two instrument
channals have not been fncluded in the latter rable. These are: mode
guitch in shutdown and manual scram. All of zhe devices or seunsors
associated with these scram functions are siuple on—off switches and,
hence, calibration during operation {s not applicable, t.e., the switch
{s either on or off.

The ratio of Core Maximum Fraction of Limiting Power Density (MFLED) to
Fraction of Rated Power (FRP) shall be checked out once per day to determine
if the APRM scram requires adjustment. This will normally be done by checking
the LPRM readings. Only & small number of control rods are moved daily
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during steady-state operation and thus the ratic is not expected
to chanpe sfemtf{cantly,

The seneitivity of LPRM detectors decreases with exposure to neutron flux
at a slow and approximately constant rate. This {s compensated for in
the APRM system by calibrating every 7 days using heat balance data and
by calibrating individual LPRM's every 1000 effective full-power hours
using TIP traverse data.
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Hiolowa No.
Cperable Per

Trip Sys (5)
2(1)
2(1)
2(1)
(1)
1(7)
1(7)
1(7)
k10Y
(L)
3(1)
3(1)
2(1)(6)
2(1) (%)
2(1)(6)
213 (6)
2(1)
2(1)

HY

TABLE 3.2.C

INSTRUMENTATION THAT LHITIATES ROD BLOCKS

Function

Trip Level Settiog

APRM Upscale (Plov Bias)

APEM Upscale (Startup Mode) (8)
APRM Downscale (9)

APRM Inoperative

RBM Upscale (Plow Bias)

RBM Dowvngcale (9)

RBM Inoperactive

1rM Upscale (8)

IRK Dowmscale (3)(8)

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

SRM Upscale (8)

SRH Downscale (4)(8)

S2M Detector not {n Startup Posftion (4)(8)

SR/N Inoperative (8)
Flow Bizas Cemparator
FPlov Bias Upscale

ko4 Block Logire
RSCS Restrain

(PS-85-61A &
PS-85-618)

< 0,66 + 642% (2)
<121

> 31

(10,)

< 0.66W + 41x (2)

> 31

(10c)

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

(10%)

<lx 10° counts/oec.
> 3 countg/sec.

(11

(103)

_flOZ di{fference {n recirculation flovs

_<110% recirculation flov

H/A
147 psig turbine

first stage pressure (approximacely 30% power)



weveps FOR TABLF, 3.2.C

R

L.

sl

6.

7.

8.

10.

-— -

FYor the startup and run positlionn of the Reactor Mode Selector Switch,

there shall be two operable or tripped trip systems for each function,

The SRM, IRM, and APRM (Startup mode), blocks need not be operable in

"Run” mode, and the APRM (Flow biased) and RBM rod blocks need not be (
operable in "Startup” mode. 1f the firat column cannot be met for

one of the two trip systems, this condition may exist for up to saven

days provided that during that time the operable system {s functionally

tested immediately snd daily thereafter; if this condition last longer

than seven days, the system with the inoperable chamnel shall be tripped.

1f the first column cannot be met for both trip systems, both trip

systens shall be tripped.

W is the recirculation loop flow in percent of design. Trip level setting 1s
in percent of rated power (3293 MWt). A ratio of FRP/CMFLPD <1.0 is permitted
at reduced power. See Specifidation 2.1 for APRM control rod block setpoint.

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

This function is bypassed when the count rate is > 100 cps and IRN above
range 2.

One instrument channel; 1.8., one APRM or IRM or RBM, per trip system
may be bypassed except only one of four SRM may be bdypasaed.

IRM channels A, E, C, G all in range 8 bypasses SRM channels A & C
functione.

IR¥ channels B, F, D, H all in range 8 bypassses SRM channals B & D
functiona.

The trip is bypassed when the reactor power is < 30%. (
This function is bypassed vhen the moda switch ia placed ia Run.
This function is only active when the mode switch {3 in Run. This
function i3 automatically bypassed when tha IRM i{nstrumentation is
operable and not high.
The inoperative trips are produced by the following functiona:
a. SRMN and IRM

(1) Local "operate-calibrate” switch not in operats,

(2) Power supply voltage low.

{3) Cireuit bdoards not in circuit.
b, APRM

(1) Local "operata-cslibrate' switch not in opersta.

{2) Laese than 14 LPRM {nputs.

(3) Circuit boards not in circuirc,
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BASFES

The HPCI high fiow and temperature {nstrumentatlon are provided to detect
a break in the HPCI steam piping. Tripping of this instrusientation re-
sults in actuation of HPCI isolation valves. Tripping logic for the high
flow is a 1 out of 2 logic, and all sensors are required o be operable.

ligh temperature {n the vicinity of the HPCI equipmeal is sensed by 4
sets of 4 bimertallic temperature switches. The 16 temperature switches
are arranged in 2 trip systems with 8 temperature switches in each trip
system,

The HPCI trip settings of 90 psi for high flow ard 20G°F for high tem-~
perature are such that core uncovery is prevented and fission product
release 1s within limits,

The RCIC high flow and temperature lInstrumentation are arranged the sam:
as that for the WPCI. The trip setting of 450" HZO for high flow and
200°F for temperature are based on the same criteria as the HPCI.

High temperature at the Reactor Cleanup System floor drain could indicate
a break in the cleanup system. When high tempercture occurs, the cleanup
system 1s isolated.

The instrumentation which initiates CSCS action is arranged in a dual
bus system. As for other vital instrumentation srranged in this fashion,
the Specificatlion preserves tnae effectiveness of the cystem even during
periods when maintenance or testing is being pecf{orned. An exception to
this is when loglc functional testinp 18 being performed.

- The control rod block functions are provided to prevent excessive control

rod withdrawal so that MCPR does not decrease to 1,06. The trip logic
for this function is 1 out of n: e.g., any trip on one of six APRM's,
efght IRM's, or four SRM's will result in a rod block.

The minimum instrament channel requirements assure sufficlent {nstrumenta-
tion to assure tnhe single faflure criteria is mec. The minimum instrument
channel requirements for the RBM may be reduced by one for malntenance,
testing, or calibration, This time period is only 3% of the operating time
in a month and does not significantly increase the risk of preventing an
inadvertent control rod withdrawal.

The APRM rod block function is flow biased and prevents a significant reduc-
tion in MCPR , especially during operation at reduced flow. The APRM pro-
vides pross core protection; i.e., limits the gross core powver increase

from withdrawal of control rods in the normal withdrawal sequence. The
trips are set so that MCPR 1is maintained greater than 1,06,

The RBM rod block function provides local protection of the core; l.e.,

the prevention of critical power in a local region of the core, for a
single rod withdrawal error from a limiting control rod pattern.

113 Amendment 35



}.2

BASFS B

If the IRM channels are in the worst condition of allowed bypaws, the

sealing arrangement 1s such that for unbypassed IRM channels, a rod block
signal is generated before the detected neutrons flux has increased by
more than a factor of 10,

A downacale {ndication is an indi{cation the instrument has failed or the
{nstrument is not sensitive enough. In either case the instrument will
not respond to changes in control rod wotion and thus, control rod motion
is prevented.

The vefueling interlocks also operate one loglc channel, and are required
for safety only when the mode switch is in the refueling position.

For effective emergency core ccoling for small pipe breaks, the HPCI system
must function since rzactor pressure does not decrease rapld enough to
allow either core spray or LPCI to operate in time. The automatic pressure
relief function {s provided as a backup to the HPCI in the event the HPCI
does not operate. The arrangement of the tripping contacts is such as to
provide this function when necessary and minimize spurious operation. The
trip settings given in the specification are adequate to assure the above
criteria arc met. 7The specification preserves the effectiveness of the
system during periods of maintenance, testing, or calibration, and also
minimizes the risk of inadvertent operation; i.e., only one instrument
channel out of service.

Two post treatment off-gas radiztion monitors are provided and, when their
trip point is reached, cause an isolation of the off-gas line. 1Isolation
is initiated when both instrumerts reach their high trip point or one has
an upscale trip and the other a downscale trip or both have a downscale
trip.

Both instruments are required for trip but the Instrument3 are set so
that any instruments are set so that the instantaneous stack releaae rate
limic given in Specification 3.8 1s not exceeded.

Four radiantlon moaftors are provided for each unit «hich inftiate Primary
Contalument [solation (Group 6 isolation valves) Reactor duilding Isolation
and operatfon of the Standby Gas Treatment System, These finstrument channels
monitor the radtation in the Reactor zone ventilation exhaust ducts and in
the Refueling Zone.

Trip setting of 100 mr/hr for the monitors in the Refueling Zonz are based
upon initiating normal ventilation isoclation and SGTS operation so that

none of the activity released during the refueling accident leaves the
Reactor Building via the normal ventilation path but rather all ths activity
is processed by the SCTS.

Flow integrators and sump fill rate and pump out rate timers are used *o
determine leakage in the dryweil, A system whereby the time interval to
£{11 a known volume will be utilized to provide a backup. An air sampling

system 1s aleo provided to detect leakage inside the primary containment
(See Table 3.2.E).
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o ..i1TING CONDITIONS FOR OPERATION

SURVZILLANCT REQUIRZMENTS

3.3.A REACTIVITY CONTROLS

B.

C.

' be positioned such that Speci-

Control rods with scrana
timea greater than thosa
peroitted by Specifica-
tion 3.3.C.3 are inoper-
able, but if they can be
{insarted with control vod
drive pressure they need
not be disarmed electri-
cally.

Control rods with a fallad
"Full-fin" or "Full-out”
position switch nay be by~
passed in the Rod Sequence
Control System and conai-
dered operable if the actusl
rod position is known. These
rods must Le moved in sequence
to their correct poaitions
(full in on fnsertion or full
out on withdrawval).

Control rods with inoperable
accunulators or those whose
position cannot be posaitively
determined shall be consi-
dered inoperable.

Inoperable control rods shall

fication 3.3.A.1 18 met. In
addition, during reactor powear
operation, no more than one
control rod in any 5 x 5 array
may be lnoperable (at least

4 operable control rods nust
separate any 2 inoperable
ones). If this Specifica-
tion cannot be wmet the rzac-
tor shall not ba started, ov
1f at power, the reactor

shall be brought to a shuz-

4.3.A REACTIVITY CONTROLS

b.

A second licensed operator
shall verify the confor-
mance to Specification
3.3.A.2.d before a rod may
be bypassed in the Rod
Szquanca Control System.

When it is initially dezer-
mined that a coatrol roi s
incapable ¢ normzl irseriion
an attempt to fully inser:
the control rod shall bte
made. If the control red
cannot be fully insericd, 2z
shutdown margin test shzll

be made to deronsirate unic
this condition tha?t the Iv~
can be made suhcriticnl §
any reactivity conciticn
during the renainder of the
operating cycic with the
analytically dcternined,
highest worth contro! rod
capable of withdrawal, full
withdrawn, and 211 other
control rods capable of
insertion fully inszrted.

(

C

The control rod accumulators
shall be determined operable
at least once per 7 days by
verifying that the pressure
and level detectors are unot inv
the alarmed conditicn.

down condizion within 24 hours

Control Roda

1,

Each control rod shall be
coupled to its drive or
complecely inserted aad tha

121
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B. Contrsl Rods

1‘

The ccupling iatagrity shall be
veriiied for each withdrawn con
trol rod as follcwas:



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

.B Control Rods

control rod directional
control valves disarmed
electrically. This require-
ment does not apply in the
refuel condition when the
reactor is vented. Two con-~
trol rod drives may be removed
as long as Specification
3.3.A.1 is met.

The control rod drive

housing support system shall
be in place during reactor
power operation or when the
reactor coolant system is
pressurized above atzospheric
pressure with fuel in the reac-
tor vessel, unless all control
roda are fully inserted and
Specification 3.3.A.1 is met.

a8, Whenever the reactor 1is in
the startup or run modes
below 20% rated power the
Rod Sequence Control Systen
(RSCS) shall be operable.

4.3.8 Control Rods

a. Verify that the control red
is following the drive by
observing a response in the
nuclear instrumentation each
time a rod 1s moved when
the reactor is operating
above the pre-set power
level of the RSCS.

b. When the rod is fully with-
drawn the first time after
each refueling outage or
after maeintenance, observe
that the drive does not go
to the overtravel poaition.

The control rod drive housling

support system shall be inspected

after reaasembly and the results
of the inspection recorded.

Prior to the gtart of control
rod withdrawal at srartup, and
prior to attaining 20% rated
power during rod insertion at
shutdown, the capabllity of the

(

Kod Sequence Control System (RSCS) i

the Rod Worth Minimizer to
properly fulfill their functions
shall be verified by the follow-
ing checks:
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LIMITING CONDITIONS FOR OPERATION —

SURVEILLANCE REQUIRIMINTS

7.3.8 Coatrol Rods

(

\

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

c. Whenever the reractor is
in the startup or run modes
below 201 rated pover the
Rod Worth Mininizer shall be
operable or a second licensad
operator shall verify that
the operator at the reactor
console is following tha
control rod progran.

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

d. If Specifications 3.3.B.3.a
through .c cannot be net ths
reactor shall not be started,
or if the reactor is {in the
Tun or startup poded at lsas
than 20X rated power, it
shall be brought to a shut-
down condition irmediately,

4.3.8 Contrel Rods

123

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

Sequence portion - Select a gequeace
and attempt to withdraw a rod {n the
remaining sequences. Move ope rod
in a sequences and select the Temain-
ing seguences and attempt to move

a2 rod in each. Repeat for all
sequences.

Group notch portion - For each of the
six comparator circuits go through
test initiace; cowcparator inhibit;
verify; reset. On seventh attempt
test 1s allowed to continue until
completion is indicated by
illumination of test complete light.

The capadbility of the Rod
Worth Mininizer (RWM) shall

Ao veard 4.2 Wee oL
e - -

T2 By ths felliuwing
checks:

1. The correctness of ths
control rod withdrawval
szquence {nput to the
‘RWM computar shall de
verified before reactor
startup or shutdown.

2. The RWM computer on line
diagrostic test shall be
successfully performed.

3. Prior to startup, proper
annunclation of the selec~
tion error of at laast oae
out—-of-sequence contrcl rod
shall be verified.

4. Prior to startup, the rod
block Junction of the RWM
shall te verified by =oviang
an out-of-sequenca conizel
rod.

5. Prior o obtaining 20% raced
power during rod inser:ion
at shutdown, veriily zha
latening of the proper rod
8Toup axd »>rcopar annunciasicn
after inser:t errora.
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L TING CONDLTTONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.3.8 Control Rods

4. Control rods shall not be
withdrawvn for startup or
refueling:unless at least
two source range channels
have an observed count rate
equal to or greater than
‘three counts per cecond.

5. .During opcration with
limiting control rod pat-
terns, as determined by the
designated qualified person-
nel, efcher:

a. Both RBM channels shall
be operable: :

or

b. Conttol rod withdrawal
shall be blocked.

C. Scram Insercion Times

1. The average scram insertion
time, based on the deenergi-
zation of the scram pilot valve
golenoids as time zero, of all
operable control rods {in cthe
reactor power operation condi-
tion shall be no greater than:

X Inacrtad From Avg. Scram Inser-

Fully Withdrewn tion Times (sec)
5 0.375
20 0.90
S0 2.0
| %0 3.500

4.3.B Control Rods

c.

¢c. VWhen regquired, the pressnca (z
of a second licensed operator
to verify ths following of
the correct rod progran shail
be verified,

4. Prior to control rod withdrawal

for startup or during refueling,
verify that at least two scurce
range channels have ag observed
count rate of at least three
counts per second.

5. When & limiting control rod

pattern exists, an instrusent
funcrional test oi the R3M
shall be performed prior to
withdrawal of the designated
rod(s) and at least once per
24 hours thereafter.

Scram Insertion Times
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*]1.After each refueling outage all

operable rods shall be scram time
tested from the fully withdrawn .
position with the nuclear system
pressure above 950 psgig (with
saturation temperature). This
testing shall be completed prior to
exceeding 407 power. Below 20%
power, only rods in those sequences
(Alz and A34 or B and B_ ) which
were fully withdrawn in t é reglon
from 100% rod density to 50% rod
density shall be scram time tested,
The sequence restraints Imposed upon
the control rods in the 100-50
percent rod density groups to the
preset power level may be removed
by use of the individual bypass
switches associated with those
control rods which are fully or
partially withdrawn and are not

within the 100-50 percent rod densit:
groups. In order to bypass a rod,
the actual rod axial position must b
known; and the rod must be in the.

correct In-sequence position.
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LIMITING CONDITIONS POR [PERATION

3.3.C Scram Insertion Timea

2 Inserted Froum
Fully Withdrawn

2. The average of the scranm infz2r-
tion times for the three fartest
operable control rods of all
groups of four control rode in
a two-by-two arrey shall be no
greater than:

Avg. Scram Inser-
tion Times (sec) '

S 0.398

20 0.954 ,
50 2.120 i
90 3.800

1. The maximum e ram insectich
time for 90X insertion of :ny
operable control rod shall oot
exceed 7.00 seconda.

SURVEILLANCE REQUIREMENTS

=y

Reactivity Anomalies

The reactivity eqitvalent of

the differcnce be-ween the actual ,
critical rod configuration anc the i
expected configuration during pover
operation shall not exceed 17 Ak,
1f this limit {s exceeded, the
reactor will be shut down until the
cause has been deterwined and cor-
rective actions have been taken as
appropriate.

4.3.C Scram lInaertion Times

2. At l6-—week intervals, 107 of tur
operable control rod drives shall
be scraom timed above 800 psig.
Whenever such Bcram time meagure-—
ments are made, an evaluation
shall be made to provide reason-
able aasurance that proper con-
trol rod drive performance is
being maintained.

ﬁeactggix_Anggplieg

During the atacrtup teet program and
startup following refueling outerges,
the critical rod configurations will
be compared to the expected confi-
gurations at selected operating con-
ditiong. These comparisons will be
used as base data for reactivity
monitoring during subsequent power
operation throughout the fuel cycle.
At apecific power operating condi-
tioos, the cricical rod configura-
tion will be compared to the confi-
guration expected based upon appro-
priately corrected past data. This
comparison will be made at least
every full power month.
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LIMITING CONDITIONS FOR OP-RATION | SURVETLLANCE REQUIRIMENTS

3.3 Reactivity Control { 4.3 PReactivity Coatrol

E. 1f Specificatioans 3.3.7 and .D
above ‘cannot be met. an orderly
shutdown shall be inttiated and
the reactor shall be in the
shutdown condition within 24
hours.
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3.3/4.3 BASES:

3.

The Rod Worth Minimizer (PWM) and the Rod Sequence Control
Systea (RSCS) reutrrict withdravals and Insertions of centrol
rods to pre--spectficd sequences. All patterns aassociated with
these cequences have the characterintic that, assuming the
worst eingle deviation from the scquence, the drop of any
control rod from the fully {nserted position to the position
of the control rod drive would not cause the reactor to sustaln
8 power excursion resulting in any pellet average enthalpy in
excess of 280 calories per gram. An enthalpy of 280 calories
pec gram is well below the level at which rapid fuel dispersal
could occur (i.e., 425 calories per gram). FPrimary system
damage in this accident is not possible unless a significant
amount of fuel {s rapidly dispersed. Ref. Sections 3.6.6,
7.7.A, 7.16.5.3, and 14.6.2 of the FSAR and NEDO-10527 and
supplements thereto.

In performing the functicn described above, the RWM and R3CS avw
not required to impose any restrictions at core power levels
in excess of 20 percent >f rated. Marerial in the cited referert
shows that it is impossible to reach 280 calories per gram in ti
event of a control rod drop occurring 1t power greater than 2C

percent, regardless of the rod pattern. This 1is true for all

pormal and abnormal patterns including those which maximize
4ndividual control rod worth.

At power levels below 20 percent of rated, abnormal control
rod patterns could preduce rod worths hiph enough to be of
concern ralative to the 280 calorie per gram red drop limit.
In this range the KWM and the RSCS coastrain the contral rad
sequences aund patternz to those whizh involve oniy accaprable
rod worths.

The Rod Worth Minimizer and the Rod Sequence Control Systen
provide automatic supervision to assure that out of sequence
control rods vill not be withdrawn or {nserted; i.e., iz limity
operatcr devistions frem olanned withdrawal sequences. Ref.
Section 7.16.5.3 of the FSAR., [They scrve as & bacwkup to proccedure
control of control rod sequences, which 1im‘{t the maxirum reacci-
vity worth of control rods. 1In the event that the Rod Worth
Minimizer is out of service, when required, a second licensed
operator can manuilly fulfill the control rod pattern con-
formance functions of this system. In this case, the RSCS is back
up by independent procedural controls to assure conformance.

* Because it 1s allowable by bypass certain rods 1in
RSCS during scram time testing below 20 percent of
rated power in the startup or Tun modes, a second
1icensed operator is not an acceptable substitute
for the RWM during this testing.
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The functions of the RWM and RSCS make it unnccessary to
gpecify a license limit on rod wor:h to preclude unacceptable
consequences in the event ol a control rod drop. At low
powers, below 20 percent, these devices force adherence

to acceptable rod patterns. Above 20 percent of rated power,
po constraiat on rod pattern 1s reruired to assure that rod
drop accident consequences are acceptable. Control rod
pattern constraints above 20 percent of rated power are
imposed by power distribuiion requirements, as defined in
Sections 3.5.I, 3.5.J, 4.5.I, and 4.5.] of these technical
specifications. Power level for automatic bypass of the

RSCS function isseansed by first stage turbine pressure.

The Source Range Mouitor (SRM) system performs no auvtomatic
safety system function; i.e., it has no scram function. It
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.3J4.3 BASZS:

does provide the opsralor with a visual {ndicatlon of neu-
tron i2vazl. The consequencea 0f reictivity sccideznts are
functions of the initial necuiron flux. “The requiremenc of
at leaat 3 count3 per second aasurcy that any rrecsient,
ghould it occur, bzgins aC or above the Initisl value of
107° of rated power u.2d in the analyses of cransiants {roa
cold conditions. On2 overabis SRM channel would be adejuate
to monitor the approach to critizality using hemogencouy
patterns of scatterad conzrol rod withdrawal. A aininuen

of two operable SRM's are providad 83 an added conservatism.

5. The Red Block Monitor (RBMY) 1s deslignaed to auromatically
prevent fuel damage in the event of ecrroneous rod withdrawal
from locations of high power denzity durinagz high pover level
operation. Two channels are provided, ind one of these nay
e bypassed froo the console for aainzenance and/or testing.
Tripping of one of the channals will block erroteous rod
withdrawal soon enough to prevent fuel damcage. [he gpeci-
fl{ed restrictions with one channel cut of service conserva-~
tively asaure that fuel damage will not occur due to rod
withdraual 2rrors when this condition exists.

A limiting control rod pattern 1s a pattern which results
in the core being on a thermal hydraulic limit, (ie,
MCPR given by figure 3.5.3 or LHGR of 18.5 for 7x7 or
13.4 for 8x8) During use of such patterns, it is
judged that testing of the RBM system prior to with-
drawal of such rods to assure 1ts operability wil?
agssure that improper withdrawal does not occur.

It 1is normally the responsibility of the Nuclear
Engineer to identify these limiting patterns and

the designated rods ®ither when the pattermns are
initially established or as they develop due to the
occurrence of inoperable control rods in other than
1imiting patterns. Other personnel qualified to per-
form these functions may be designated by the plant
superintendent to perform these functions.

Scram Insertion Times

The control rod system is designated to bring the reactor
subcritical at the rate fast enough to prevent fuel damage;:
ie, to prevent the MCPR from becoming less than 1.06. The
1imiting power transient is given in Reference 1. Analysis
of this transient shows that the negative reactivity rates
resulting from the scram with the average response of all
the drives as given in the above specification provide the
required protection, and MCPR remains greater than 1.06.

On an early BWR, some degradation of control rod scram
performance occured during plant startup and was determined
to be caused by
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3.3/4.3 BASES:

particulate material (prohably construction debris) prusging an
{nternal control rod drive filter. The design of the present
control rod drive (Model 7RDB1443) is grossly improved by the
relocation of the filter to a lo-ation out of the scram drive
path: {.e., it tan no longer interfere with scraa performance,
even {f completely blocked.

The degraded performance of the original drive (CRD7RDB14L4A)
under dirty opersting conditions and the {nsensitivity of the
redeaigned drive (CRD7RDB144B) has been demonstrated by a

seri:s of engineering tests under simulated reactor operating
condltions. The succeasful performance of the new drive under
actual operating conditions has also beren demonstrated by
cona'stently good in-secrvice test resuits for plants using the
new Irive and may be inferred from plants using the older model
driv- with a modified (larger screen size) internal filter which
13 1 -'se prone to plugging. Data has been docunented by surveil-
lanc: reports in various operating plaits. Thesa include

Oyster Creek, Monticello, Dresden 2 ani Dresden 3. Approximately
5000 drive tests have baen recorded to date.

Following identification of the “plugged filter'" problem, very
frequent scram testl were necessary to ensure proper performarnce.
However, the more frequent scram tests are now considered totelly
unnecessary and uvnwise for the following reasons:

1. Erratic scram performance has been identified as due to ar
obstructed drive filter in type "A" drives. The drives ir.
BFNP are of the newv "B" type design whose scram performance
i{s unaffected by filter condition.

2. The dirt losd is primarily released during startup of the
reactor when the reactor and its syatems are first subjeccted
to flows and pressnre and thermal stresses. Special atten-
tion and mearures ure now being taken to asaure cleaner
systems. Recctors with drives identical or similar (shorter
atroke, smaller piston areas) have operated through many
refuelling cycles with no sudden or erratic changes in scram
serforuance. This preoperational and startup testing 1ie
sufficlent to detect anomalous drive performance.

3. he 72-hour outage limit which initiated the start of the
‘requent scrzm testing {s arbitrary, having no logical basis
sther than quantifying a "'major outage’ which might reasona-
bly be caused by an event so severe as (o posaibly affect
drive performance. This requirement is unwise because it
provides an incentive for shortcut actions to hasten returning
“"on line” to avoid the additfonal testing due & 72-hour outag:2.
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3.3/4.3 BASES: - -~

The surveillance requirement for scram testing of all the
control rods after each refueling outage and 107 of the control
rods at lé-veek {ntervals is adequate for determining the opera-
bility of the control rod system yet is not 80 frequent as to
cause excessive vear on the control rod system components.

The numerical values asssigned to the predicted scram perfor-
mance are based on the analysis of data from other BWR's with
control rod drives the same ae@ those on Browns Ferry Nuclear
Plant.

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

In the analytical treatment of the transients, 1390 milliseconds
are allowed betwveen a neutyon sensor reaching the scram point
and the start of negative reactivity {nsertion. This ie ade-
quate and conservative when compared to the typically observed
time delay of abour 270 milliseconds. Approximately 70 nilli-
secondn after ncutron flux reaches the trip point, the pilot
scram valve solenold power supply voltage goes o z€TO an
approximately 200 milliseconds later, control rod motion begins.
The 200 wmilliseconds are included in the allowvable acrsm inser-
tion times specified in Specificacion 3.3.C.

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

The position of any rod bypassed must be known to

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

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

BASES:

D.

Reactivity Anomalies

During each fuel cycle excess operative rTeactivity
varies as fuel depletes and as any burnable poison

in supplementary control is burned. The magnitude
of this excess reactivity may be inferred from the
critical rod configuration. As fuel burnup pro-

gresses, anomalous behavior in the excess reactivity
may be detected by compatrison of the critical rod
pattern at selected base states to the predicted

rod inventory at that state. Power operating hase
conditions provide the most sensitive and directly
interpretable data relative to core reactivity.
Furthermore, using power operating base conditions
permits frequent reactivity comparisons.

Requiring a reactivity comparison at the specified
frequency assures that a comparison will be made
before the core reactivity change exceeds 172 DK
Deviations in core reactivity greater than 174k are
not expected and require thorough evaluation. One
percent reactivity into the core would not tead to

transients exceeding design conditions cf the reactor

system.

References

1. General Electric BWR Reload 1 Licensing
Amendment for BFYNP unit 1 - NEDO 24020
May 1977

134 Amendment 35



LIMLTING CONDITIONS FOR OPFRATION . SURVELLLJ\.\\!(Z!_L‘LH_ll!f‘_ﬁ.z'_(-‘i"NTS e
~ . Maintenance of Filled Discharge Pipe 4.5.H Maintenance of Fillled Diacharge Pioe
~ e suction of the RCIC and HPCI pumps |

shall be aligned to the condensate . 1. Every mo?th prior to the tratlng
storage tank, and the pressure suppres-— gf the RHSS (LPCT and CO“tainmeﬁ;
sion chamber head tank shall normally | dgraé) an ioie SP;azHEYStQTSE Lhe
be aligned to serve the discharge piping scharge piping of these S{; cws
of Ahe RHR end CS pumps. The condensate’ z::liat:rvg?gzddzzz:migzdh18 point
head tank may be used to serve the RHR *
aigkcf discha;gebiiplnihlfbihe iic head 2. TFollowing any period where the LPCI
unavailable. he essure
indica:ors on the Aischarge of the RHR or core spray systems hav: not been
4 CS pumps shAll i;dicate not less required to be operable, the dig-
an pump ® v N charge piping of the inoperabls sys-
than li;tEd ;éow.h . tem shall be vented from the high
1°75“h8 8 psig point prior to the return of ths
gi—li:SI tg psis system to service,
- 4 PSig
P1-Tk-6° L8 Psig 3. Whenever the HPCI or RCIC srstem 15
liped up to take suction from the
I. izerage Planar Linear Heat Generation condensate storage tank, the dis-
te charge piping of the HPCI and RCIC
During steady state power operation, the shall be vented from the hiyh point
Maximum Average Planar Heat Generation of the system and water flow observed
Rate (MAPLHGR) for each type of fuel as on a monthly basis.
a function of average planar exposure
shall not exceed the limiting value 4, He RH Py - .
shown in Tables 3.5.I-1, —2§ =3, & =4, z:::eshtokizsoszfa;?e Ci:eap:e;;ure
¥€ at any time during operation 1t is " 4ndicators which moniteor the dis-
‘~determined by normal surveillance that charge lines shall be nonitored
the limiting value for APLHGR 1s being daily and the pressure recorded.

exceeded, action shall be initiated with-
in 15 minutes to restore operation to
within the prescribed limits. If the
APLHGR 1is not returned to within the
prescribed limits within two (2) hours,
the reactor shill be brought to the Cold

Shutdown condition within 36 hours. I, Maximum Average Planar Lipear Heat Jenera-
Surveillance and corresponding action tion Rate (MAPLHGR)
shall continue until reactor operation The MAPLHGR for =ach type of fuel a5 a fuac-

d 1i .
{s within the prescribed limits tion of average planar exposures shall be

. determined daily during reactor operation
J. Linear Heat Generation Rate (LHC?) at > 257 rated thermal power.
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 the
maximum allowable LHGR as calculated by

the following equation:

J. Linear Heat Generation Rate (ILHGR)

The LHGR as a fuanction of core
be checked daily during reactor ¢p
> 25% rated thermal power.

o r
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1.IMITING CONJULTIONS FO.. OPRRATION ¢ .VEILLANCF REQUIRFMFNTS

|

LHGR < LHGR  [1 - (Ap/P) (L/LT) )
max — d max ]

LHGR, = Design LHGR = 18.5 kW/ft. for 7x7fuel

d =13.4 kw/ft for 8x8fuel
er/p) - ! 026 m power spiking penalty

= 0.022 for 8X8 fuel

LT = Total core length = 1240. feet for 7X7 fuel
= 12,2 feet for 8X8 fuel

L = Axial position above bottom of core

If at any time during operation 1t is deter-
mined 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.

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

limits.

Minimum Critical Power Ratio (MCPR) K. ?;E;mum Critical Power Ratio

The MCPR operating limit for BFNP 1 is now AMCPR)

dependendent upon the average exposure for the .

coze. The MCPR operating limit for the 7x7 MCPR shall be determined daily

fuel assemblies is in general different from during reactor power operation at

that for the 8x8 assemblies. For steady state I Ziz rated ;her”‘l power and fol-

power operation the value for MCPR will be as d:wtn?bnnz C“:Be in power level or

ghown in Figure 3.5.3. These values of MCPR je.r iu: or that would cause opers-

are for operation at rated power and flow. tion with a limiting control rod

For core flows other than rated the MCPR shall pattern as described in the bases f-
Specification 3.3.

be greater than MCPR' times K¢, where MCPR' is
the appropriate value from Figure 3.5.3 and
K¢ 1s as shown in Figure 3.5.2,

If“at any time during operation
it is determined by normal surveillance that
the limiting value for MCPR is being exceeded,
action shall be 1initilated within 15 minutes to
restore operation to within the prescribed
limits. TIf the steady state MCPR is not
returned to within the prescribed limits within
two (2) hours, the reactor shall be brought to
the Cold Shutdown condition within 36 hours.
Surveillance and corresponding action shall
tontinue until reactor operation is within
the prescribed limits.

Reporting Requirements

If any of the limiting values identified in
Specifications 3.5.1I, J, or K are exceeded and
the specified remedial action is taken, the
event shall be logged and reported in a 30-day
written report.
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1.3 PASES

$.5.6 Automaric Depressurizazion System {+D3)
4 by &o - Larem \Rs

2 e s

This speciflicetion ensurcs the opersbility of the #05 undew s
tions for whieh the depressurizati.n of the noclaar systen e &
tial vesponse to station abnotmaliiles,

[

The nuelesr system presgure reliefl syetem provides sutomatic auclagy
systaer deproagurizndtion fovr small hreeks in the neolaar gystem U6 kAt
the lou-praasure coslent dnjettson (LPCY) and the cc Rpooyow
csn oprrate to protoct the fuel Lerrier. Hote foant this oprtiriintion
eppliee enly 1o the sotematic {eatuse of the pressurs rasni Jyeten,

8

SRR

Speciftcation 3.6.0 apacifien the sequivemente for the proesure roital
funcrion of the valves. L¢ fe posnfble for eny rurber of thn velved
aneipned to khe ADL 1o be dncapabls of pevicy: wvy thelr S Faantien
becaurs of invtrumentotion fatluves yeot be fulls capeule of perfori.on
thelr presvure reliofl funstion.

Because the sutomntic depressurizsifon system Goea not previde nikoup Lo
the reactor priravy veisal, no croedit is taken foy tha stesm cooling of
the core vxused by che system actuation to provide further conperaLinm
to the €300,

With one ADS valve known to be incepadie of
valves remain cpereble to perform thetr ADS
of-coolant accident enalyses for small Tine breck
of the six ADS valves were operable. Reacter ¢porats
valves inaperable is only allowed to continue Tor se
that the HPCI system is demonstrated to be operable,

atton, oV
[ AV ~
LVCS

thet

i
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(V3]

e

r

It the disclbonpe piping ol the core spoay, LPCL. nieis, end RCICS are not
§:¥340, 2 water hamael Can deveYap fr ihie piplan when the
P
1

pump &nd/ oy
T s ATC atorted,  To micfuize dawipe Lo the ¢ischarge tipi
c

ng and to nsurc
#l Sopecificzcion
Celvivres the discharpe 1inos to be f{11cd whenever the system iz i0 &n

ce pive 1s not {ilied, ghe punps that supply

n
st marsdn fn the opeiatine of thes2 #yrlens, this Technt

¢ aable condition, 11 a Giuchore,

th:t line must be assunes to be jnoparatle tor Technical Speciiication pur-
PO T.

o

core sproy avé RHR systoewn dlachasee pining high point wvent 1s visually

slod Tor owane: {Jow ence A anlh avier to testing Lo ensuve that the

v

foin are fliiet.  Tho viwngl cheglding will avoldé starting the core seray oF
Rife syntem vt A ai B i

Movie iline nog T91 rion Lo tho visual

+
e PN 2R - Ve N -~ ) A . y - - - J 4
e casvition £177 a2 Qlactsorse Line other tnend nricyr to tashins,

iy Yeed teok is loceted evproximaboly 20 feet atove

tochorer Tive nighpoint to sunyly nakeup water for these tystems. The
sery locancd arrroximaetely 1C0 feet ¢hove the discharge high
ter: when the preosure suppression chemter

ire indicators are used to

Q-

T . backupr chrrring
Yoend vtonn io onotoin gers {
C J\

Glcclarge Tresd

e,

L <
b {
Tevel glove th

~irrmine the vaier ‘o discrarge line nigh point. Tre indicators
wiliveTiecs apiroximately 30 peig for o water level at the hign point end b5
N ~1 lewvel in the

. L
peig for & wa recsuresu, o ression chuwher heed tenx and are mon-
&

t I
N R orvy- P T
sddy to ensure thel the

Be
discher.c lines arc T331ed.

Viion dn thedr novmal standby candition, the suctian fovr the IPCT and RCIC

parns ate aliercd 0 the condensale siovape tank, which s physically at =&
ffrties wlevattos than the HEE1S ana ROLCS pipine.  This assores that the D]

rnd ROIC édlzchavee piplons vomzins f{lled. Furthet assurance is nrovided by
obseivine water [low {rom those systens high points monthliy.

Yiowiuun fverage Plonar LAncar Yicet Ceneration Rars (MAPLHGR)

This epecification assurcs that the peak cladding tempevature following the
postuisted decipn lasis lose-of-coolant ascident will not exceed the
144t epecified in the 10CFR50, Apnendix K.

Tia peek cladding temperatute foilowing & postulated less-of~coolant scci~
dent is primarily & function of the avera~c heat genevation rate of 2ll the
rods of a fucl asscmoly at auny avial locacion and “3 oaly cepencent second-
srily on the rod to rod power dictribution within an assembly. Since €
pected local varintions in power distzibution wirhin o fuel assenbly affecct
the calcvlated peak clad tcmperaturce by tess than i_ZOOF relative to the
pezk toemperature {or a tymical fuel desigm, the limit on the average limear
heat goneration rate {s sufficicnt to assure that calculated tawperatures
are within the 1CCYRSO Aopendix K olimic.  The 1imiting value for MAPLHGR

45 shown in Tables 3.5.1-1, -2, -3, & -4. The analyses supporting these
1imiting values is presented in NEDO-24056 submitted September 26, 1977

and Supplement dated October 28, 1977.
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3.5.4.

3'50KI

3.5.L.

M.

Linenr Heat Ceneration Rate (I.HGR)

This specification assures that tha linear heat gencration rate in any rod
{s less than the desipn lincar heat generatton {f fuel pellet densification
{s postulated. The power spike penalty specified {s based on the anal-
ysls presented in Section 3.2.1 of Reference 1 as modified in References

2 snd 3, snd assumes a linearly fncreasing variation in axial gaps be-

tween core bottom and top, and assures with a 95% coufidence, that no more
than one fuel rod cxceeds the desipn 1iuncar heat gencration rate duc to power
spiking. Tnc LNCGR as 2 function of core hefght shall Le checked daily dur-
fng reactor operation at > 257 power to deternine if fucl burpup, or coun-
trol rod movement has causcd changes in power distribution. FYor LHGCR to be
a liniting value below 25% rated thermal power, the MTIPE would have to be
greater than 10 which i{s precluded by a considerable marsin when emplosing

any Ecr@is§ib1c conggo}_fgg_ggtterﬁ;_'

Minimm Critical Power Ratlo (MCPR)

At core thermal power levels less than or equal to 2%%, the reactor will be
operating at minimum recfrculatfon pump speed and thc moderator vofd content
will be very small, TFor all designated control rod patterms which may be em—
ployed at this point, operating plant experlence and thermal hydraulic anal-
ysis indicated that the resulting MCPR value 18 in excess of requirementa

by a considerable margin, With this low void content, any inadvertent core
flow ipcrease would only place operaticn in a more conservative mode rela-

tive to MCPR., The daily requirement for calculating MCPR above 25% rated thermal
power 1s sufficient since pover distribution shifts are very siow when there
have not been significant power or control rod changes. The requirement for
calcularing MCPR wvhen a liumiting control rod pattern 1is approached ensures that
MCPR will be known following a change in power or power shape (regardless of
magnitude) that could placa operation at a thermal limit,

Reporting Requirements

The LCO's associated with monitoring the fuel rod operating conditions are

required to be met at all timee, f.e., there is no sllowable time iun vhich

the plaat can kmowingly exceed the limiting value3s for MAPLIGR, LHGR, and

MCPR. It is a requirement, ass stated in Specifications 3o5-I,.J,-and LK.

that if at any time durinmg ateady state pcwer operatien, it is determined

that the limiting values for MAPLHGR, LHGR, or MCPR are exceedd action is

then initiated to restore operation to within the prescribed limits. This

action is initiated as soon as normal surveillance indicates that an operating lim-
it has been reached. Fach event involving steady state operation beyond & specified
1imit shall be logged and reported quarterly. It must be reccgnized that

there is always an action which would return any of the psremetezs (MAPLHGR,

LHGR, or MCPR) to within prescribed limits, nemely power reduction. Under

most circumstances, this will not be the only alternacive.

References

1. "Fuel Demsification Fifects on Genersl Zlectric Boliing Waver Rzactor
Fuel,” Supplecents 6, 7, and 8, NEDM-10735, August 1973.

2. Supplement 1 to Technical Report on Densificacicas of Genersl
Electric Reactor Fuels, December 14, 1974 (USA Ragulatovy Staif}.

3. Cosmmnication: V. A. Moore to I. S. Mitchell, "Modifled GE rodel
for Puel Densificatioun,” Docket 50-321, March 27, 1974,

4. General Electric BWR Reload 1 Li:ensing Amendment for BFNP unit 1,
NEDO-24020, May 1977.

‘ 5. General Electric BWR Increased Relief Valve Simmer Maré%? Evaluation

for Browns Ferry Nuclear Plant Unit 1, September 27, 1
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4.5

Core and Contaiument Cooling Systems Survelllancs Frequencies

The testing interval for the core and contalnment <ooling systems is based

on industry practice, quantltative rellabilicy analysis, judgement and
practicality. The core cooling systems have not been designed to be fully
testable during aperacion. For example, in the case of the HPCI, automatic
{nitiation during powver operation would result in pumping cold water into

the reactor vessel which is not desirable. Couplete ADS testing during

power opcration causes an undesirable loss—of-coolant inventory. To increase
the availability of the core and containment cooling system, the compounents
which make up the system; {.e., instrumentation, pumps, valves, etc., are
tested frequently. The pumps and motor operated injection valves are also
tested each month to assure their operability. A g{nulated automatic actua-
tion test once each cycle combined with monthly tests of the pumps and injec-
tion valvea is deemed to be adequate testing of thesec systems.

wWhen components and subsystems are out-of-service, overall core and contain-
ment cooling reliability is maintained by demonatrating the operability of
the remaining equipment. The degrec of operability to be demonstrated depends
on the naturc of the rcason for the out-of-service equlpment. For routine
out-of-service perfods caused by preventative maintenance, etc., the pump and
valve operability checks will be performed to demonstrate operability of the
remaining compcnents. However, {f a failure, design deflclency, cause the
outage, then the demonstration of operability should be thorough enough to
assure that a generic problem does not exist. For example, {f an out-of-
service period was causcd by failure of a pump to deliver rated capacity

due to a design deficiency, the other pumps of this type night be subjected
to a flow rate test in additfon to the operability checks.

Whenever a CSCS system or loop 1is made inoperable because of a required

teat or calibration, the other CSCS systems or loops that are required to be
operable shall be considered operable i{f they are within the required surveil-
lance testing frequency and there is no recason to suspect they are inoperable.
1f the function, aystem, or loop under test or calibration is found {noperable
or exceeds the trip level setting, the LCO and the required surveillance
testing for the system Or loop shall apply.

Redundant operable components arte subjected to {ncreased testing during equip-

ment out—of-service times. This adds further conservatism and {ncreases
assurance that adequate cooling is available ghould the need arise.

Maximum Average Planar LHGR, LHGR, and MCPR

The MAPLHGR, LHGR, and MCPR shall be checked daily to determine {f fuel burnup,
or control rod movement has caused changes in power distribution. Since changes

'‘due to burnup are slow, and only a few control rods are moved daily, & daily

check of power distribution is adequate.
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Table 3.5.1-1

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Fuel Type: 1Initial Core - Type 1 & 3

Average Planar

Exposure MAPLHGR PCT
(Mwd/ t) (kW/ft) (°F)
200 15.0 1926
1,000 15.1 1902
5,000 16.0 1975
10,000 16.3 2047
15,000 16.1 2151
20,000 15.4 2136
25,000 14.2 2035
30,0900 13.1 1922

Table 3.5.1-2

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Fuel Type: Initial Core - Type 2

Average Planar

Exposure MAPLHGR PCT
(Mwd/t) (kW/fE) CFr)
200 15.6 1973
1,000 15.5 1956
5,000 16.2 1973
10,000 16.5 2063
15,000 16.5 2143
20,000 15.8 2119
25,000 14.5 2005
30,000 13.3 1886
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Average Planar
Exposure
(Mwd/t)

200
1,000
5,000

10,000
15,000
20,000
25,000

30,000

Average Planar
Exposure
(Mwd/t)

200
1,000
5,000

10,000
15,000
20,000
25,000

30,000

Table 3.5.1-3

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

MAPLHGR
(kW/ft)

11.

11.

11.

12.

12.

12.

11.

10.

2

3

Fuel Type: 8D274L

PCT
(°F)
1652
1645
1648
1626
1642
1642

1603

1537

Table 3.5.1-4
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

MAPLHGR
(kW/ft)

11.

11.

1L.

12.

12.

12.

11,

10.

1

2
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Fuel Type: 8D274H

1640
1630
1647
1648
1608

1547
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LIMITING CONDITIONS FOR OPEPATION SURVEI LLANCE REQUIREMENT

L.6 PRIMARY SYSTFM BOUNDARY

\— 3.6 PRIMARY SYSTEM BOUNDARY

Applicability

Applies to the operating status
of the reactor coolant system.

Obgective

To assure the integrity and safe
operation of the reactor coolant
system.

Specification

A. Thermal and Pressurization
Limitations

1. The average rate of reactor
coolant temperature change
during normal heatup or
cooldown shall not exceed
100° F/hr when averaged over
a one-hour period.

o, During all operations with a
criticel core, other than
for low level physics tests,

. except when the vessel 1is
vented, the reactor vessel
shell and fluid temperatures
shall be at or above the
temperature of curve #3 of
figure 3.6-1.

174

AEElicabilitX

Applies to the periodic examination
end testing requirements for the
reactor coolent system.

Objective

To determine the condition of the
reactor coolant system and the
operation of the safety devices
related to it.

Specification

A. Thermal and Pressurization
Limitations

1. During heatups and cooldowns,
the following parameters shell
be recorded and reactor cool~
ant temperature determined at
15-minute intervals until 3
successive readings at eacn
given location are within 5° F.~

a. Steam Dome Pressure
(Convert to upper vessel

region temperature)

b. Reactor bottom drain
temperature

c. Recirculation loops A and B

4. Reactor vessel bottom head
temperature

e. Reactor vessel shell adjacent

to shell flange

2. Reactor vessel metal temperature

et the outside surface of the

bottom head in the vicinity of the

control rod drive nousing and
reactor vessel shell adjacent
to shell flangsg shall ue recor

inservice hydrostatic or leak

testing when the vegsel. pre3surd

ig> 312 psig-.

ded
at least every 15 minutes during



LIMITING

3.6.C

D.

E.

CNANDITIONS !-_(.)R_ 0_?_IL_RA'I:_I_QN i

Coolant Lcakaye

3.

If the condition fn 1 or 2
above cannot be met, &an orderl
shutdownishall be initiated

SURVELLLANCE RFQUIPEMENT

4.6.C Coolant lcakage

y

and the reactor shall be ehut- D. Safetvy and Relief Valves
down in the Cold Condition
within 26 hours. 1. At least one szfety valve and
approxinately one-half of all
Safety and Rclicf Valves reliel valves shall be bench-
- checked cr replaced with a
1. When morc than onc valve, bench-checked valve each cpera-
safety or relief, is known to ting cycle. All 13 valves (2
be failled, an ordery shut- safety and 11 relief) will have
doun shall be initiated and been checked or replaced upon
the reactor depressurized to the completion of every second
less than 105 psig within 24 cycle.
hours.

2. Oncc during each operating
cycle, each relief valve shall
be manually opered until thersmo-
couples downstream of the valve
indicate steam is flowing frou
the valve,

3. The integrity of the relief/
safety valve bellows shall be
continuously =monftored.

4. At leaet one relicf valve shall
be disascembled and inspected
cach operating cycle.

Jet Pumps E. Jet Puaps
1. Whenever the reactor is in the 1. Whenever there I3 reccirculation

startup or run modes, all jet
pumps shall be operable. If
it is determined that a Jer
pump is inoperable, or if two
or more jet pump flow instru-
ment failures occur end can-
not be corrected within 12
hours, an orcderly shutdo-m
shall be (nittacted and the
rcactor shall be shutdown {n
the Cold Condition within 24
hours.

flow with the reactor in the
startup or run modes with both
recirculation pumps running,
jet pump operability shall be
checked dafly by veriiying that
the following condiz{ions <o noc
occur sinultaneously:

The two recirculation loops
have a {low imbalance of
157 or wore when the puxps
are opcrated at the same
speed,

a.
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LIMITING_CONDITIONS FOR OPERATLOM

J.6.E

SURVEILLANCY REQUIRIMENT

Jet Pumpa

3.6.F Jet Pump Flow Mismatch

G.

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

speed of the slower pump when
80% of

IT specification 3.6.F.1
cannoct be met, one recirculation
pump shall be tripped.

The reactor shall not be
operated with one recirculation
loop out of service for more
With the reactor
operating, if one recirculation
loop is out of service, the
plant shall be placed in a hot
sutdowm 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 opened
unless the speed of the faster
pump is less than 50% of its
Steady state operation with both
recirculation pumps out of ser-
vice for up to 12 hrs is per-
During such interval
restart of the recirculation
umps is permitted, provided the
oop discharge temperature is
within 759F of the saturation
temperature of the reactor
vessel water as determined by
The total
elapsed time in natural circula-
tion and one pump operation must
be no greater than 24 hrs.

1.
core power is below
rated power.
2.
3.
than 24 hours.
b,
rated speed.
5'
mitted.
dome pressure.
Structural Integrity

1,

The structural integrity of
the primary system shall be

4.6.E Jet Punps

F.

G.

182

Jet

b. The indicated value of core
flow rate varies from the
value derived from loop
flov mersurements by more

than 10X,

¢. The diffuser to lower plenum
differential pressure read-
ing on an {ndividual jet
pump varies from the mean
of all jet pump diffaren-
tial pressuras by more than
10%.

Whenever there is recirculation
flow with the reactor in the
Startup or Run Mode and one re-
circulation pump is operating
wvith the equalizer valve closed,
the diffuser to lower plenum
differential pressure shall b=
checked daily and the differen-
tial pressure of an individual
jet pump in a loop shall not
vary from the mean of all jet
pump differential pressures in
that loop by more than 10Z.

Pump Flow Mismatch

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

Structural Integrity

1.

Table 4.6.A together with sup-
plementary notes, specifies the
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B.

L

Re(ueling Interlocks

Complete functional testing of all refueling interlocks before any
refueling oﬁtage will provide positive indication that the interlocks
operate in the situations for which they were desipned. By loading
each hoist with a weight equal to the fuel assembly, positioning the
relmel ing, platform, and withdrawing control rods, the interlocks cun be
sut.jected to valid operational tests. Where redundancy is provided in
the loric circuitry, tests can be performed to assure that each redun-
dont loric element can independently perform its function.

Core Monitoring

Requiring the SEM's to be functionally tested prior to any core altera-
tion assures that the SRM's will be operable at the start of that altera-
tion. The daily response check of the SRM's ensures their continued
operavility.

REFHRENCED

1. ™uiel Pool Cooling and Cleanup System (BFKP FSAR Subsection 10.5)

5. Spent Fuel Storage (BFNP FSAR Subsection 10.3)
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' LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQU IREMENTS

3.1l

FIRE PROTECTION SYSTEMS

FIRE FrRUIBLIZAS Sos ==

Applicability:

Applies to the operating status of the
high pressure water,

and COp fire protec-
tion systems for the reactor building,
diesel genexator buildings, control
bay, intake pumping station, cable
tunnel to the intake pumping station,
and the fixed spxay system for cable
trays along the south wall of the
turbine builcing, elevation 586.

Objgctive:

To assure availability of Fire
Protection Systems.

gpecification:

A. High Pressure Fire
Protection System

1. The High Pressure
Fire Protection
System shall have:

a. Two (2) high
pressure fire
pumps operable
and aligned to
the high
pressure fire
header.

b. Automatic
initiation logic
operable.

315

4,11 FIRE PROTECTION SYSTEMS

Applicability:

Applies to the surveillance require-
ments of the high pressure water,

and CO, fire protection systems for
the reactor building, diesel generator
buildings, control bay, intake pumping
gstation, cable tunnel to the intake
pumping station, and the fixed spray
system for cable trays along the south
wall of the turbine building, eleva-
tion 586 when the corresponding limit-
ing conditions for operation are in
effect.

Objective:

To verify the operability of
the Fire Protection Systems.

Specification:

A. High Pressure Fire
Protection System

1. High Pressure Fire
Protection System
Testing:

JTtem Frequency

a. Simulated Once/yeart
automatic

and manual

actuation of

high pressure

pumps and auto-

matic valve

operability
b, Pump Once/month
Operability

c. Deleted

d. Pump Oncef3 veav

capability

Ameridment 35



3.11_ BAGES

The High Pressure Fire and CO, Fire Protection specifications are
provided in order to meet the preestablished levels of
operability during a fire 1in either or all of the three units.
Reguiring a patrolling fire watch with portable fire equipment 1if
the automatic initiation is lost will provide (as does the
automatic system) for early reporting and immediate fire fighting

capability in the event of a fire occurrence.

The High pressure rire Protection System is supplied by three
pumps aligned to the high pressure fire header. ‘The reactors may
remain in operation for a period not to exceed 7 days if two
pumps are out of service. If at least two pumps are not made
operable in seven days or if all pumps are lost during this s=ven
day period, the reactors will be placed in the cold shutdown
condition witrin 20 hours.

For thg areas of applicability, the fire protection water
distribution system minimum capacity of 2664 gpm 2T 250' heacd &t
the fire pump discnarge consists of the following d2sign loads:

1. Sprinkler Systen (0.30 gpa/fr2/uuLl fr2 area) 1332 gpm
2. 4 1/2" Hand Hose Lines 2C0 gpm
3. Raw Service Water Load 1132 gem

TOTAL 2664 gpm

The CO, Fire protection System 1s considered coperable with a
minimum of 8 1/2 tons (0.5 tank) CO, in storage IOY¥ anits 1 and
2: and a minimum of 3 tons (0.5 tank) CO;, in storage for unit 1.
An immediatz and continuous fire watch in the cable spreading
room or any diesel generator building area will be established 1f
cc, fire protection is lost in this room and will continue until

CO, fire protection 1s restored.

To assure close supervision of fire protectlon Sys3=em activivi=as,
the ramoval from =arvice of any component in eitnac the Hicn
pressure Fire System or the CC, Fire pProtection Svstem Ior any
reason other than testing or emergency operations will reqguixe
Plant Superintendent approval.

Early reporting and immediate fire fighting capability in the
event of a fire occurrencs will te oprovided (as s.ith the
automatic system) DY requiring a pacrolling fire watch if more
than one detector for a given protectad zone is inoperable.

A roving fire watch for areas in which automatic fire suppression
systems are TO be installed will provice additional inzerim faira
protection for areas that hava been detarmined to need additional
protection.
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The fire protection system is designed to suppl, the required
flow and pressure to an individual load listed on Table 3.11.A
while maintaining a design raw service water load of 1132 qpm.

4.11 BASES

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

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

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

be checked immediately and daily thereafter to d=zmonstrate

operability. If the CO, Fire Protection System becomes

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

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

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

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

Semiannual tests of heat and smoke detectors are in accordanc?2
with the NF2a code.

Wwith the exception of continuous strip heat detectors panels, all

non-class A supervised detector circuits which provide alarm only (

are hardwired throngh condults and/or cable trays from the
detector to the main control room alarm panels with no active
components between. Non~-class A circuits also actuate the HPCI
water-fg system, the CO, system in the diesel generator
buildings, and isolate ventilation 1in shutdown board rooms. The
test frequency and methods specified are justified for the
following reasons:

1. An analysis was made of worst-case fire detection circuits at
Browns Ferry to determine the probability of no undetected
fajlure of the circdits occurring between system test times
as specified in the surveillance requ.rements. A Circuit is
defined as the wire connections and caomponents that affect
trarsmission of an alarm signal betwean the fire detectors
and the control room annunalator. Three circuits were
analyzed which were ropresontativey of an af;rm—olefcircuit,
a water-fog circuit, and a ¢O; circuit. 7The supreading room B
smoke detector was selectedias the worst-case alarm—-only
circuit because it had the largest number of wires and
connections in a single circuit. The HPCI water-fog circuit
was select=d for analysis because it is the only water-fog
circuit in the area of applicability for technical
specifications. The standby Diesel Generator Room A CO;
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5.0 MAJOR PESIGN FIATURES

5.0 SUTE FLATIRLS
Browns Ferry unit 1 1s locatad at Yrowns Ferry Nuclear Plant
gite on property owned by the United States and in custody of
the TVA. The site shall conslist of approximately B840 acres
on the north shore of Whecler Lake at Tennessee River Mile
294 {n Limcstone County, Alabama. The minimum distance from
the outside of the secondary contaiament bullding to the
boundary of the exclusion ares as defined in 10 CFR 100.3
shall be 4,000 feet.

5.2 REACTOR

A. The core shall consist of 168 fuel assemblies of 64 fuel rods
each and 596 fuel assemblies of 49 fuel rods each.

B. The reactor core shall contain 185 cruciform-shaped control

rods. The control material shall be boron carbide powder
(B,C) compacted to approximately 70 percent of theoretical
density.

5.3 REACTOR VESSEL

The reactor vessel shall be as degcribed in Table 64.2-2 of the
FSAR. The applicable design codes ghall be as degscribeo in
Table 4.2-1 of the FSAR.

S.4  CONTAINMENT

A. The principal design parameters for the primary contalnment
ghall be as given in Table 5 2-1 of the FSAR. The applicable
design codes shall be as described in section 5.2 of the FSAR.

8. The secondary containment shall be as described in Sectfon
5.3 of the FSAR.

C. Penetrations to the primary containment and pipiar passing

through such penetrations shall be destigned in accordance
vith the standards set forth in Section 5.2.3.4 of the FSAR,

§.9  FUEL STORACGE
A. The arrangemeat of tuel in the new-fuel storage facility

 ghall be such that kpff, for drv condizions, is less than
0.90 and flooded is fess than 0.95 (Section 10.2 ot FSAR) .
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5.0 MAJOR DESICHN FEATURES (Continued)

R. The kc of the spent fuel storage pool shall be less
than or equal to 0.90 for normal conditions and 0,95
for abnormal conditions (Sections 10.3 of the FSAR).

5.6  SEISYIC DESIGN

Ihe statlion class [ structures and systems have been desipne!
to withstand a design basis earthquake with zround accelera-
tion of 0.25. The operational basis ecarthquake used in the
plant desipn assumed a ground acceleration of O.1g (see
Section 2.5 of the FSAR),
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"$.0 ADMINLSTRATIVE CONT. _S »

6.1 OQOrganization

A.

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

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

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

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

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

Retraining and replacement training of station personnel
shall ke in accordance with ANSI - N18.1, Selection and
Training of Nuclear Power Plant Perscnnel, dated March
8, 1971. The minimum frequency of the retraining
program shall be every two years.

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

Responsibilities of a post-fire overall restoration
coordinator will consist of duties as described in
section 6.9. -

The Safety Engineer shall have the following qualifications:

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

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

electrical, or safety engineering or fire protection
engineering.
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6.0 hDWTNISTRATTVF CON. JLS

.

6.2 Review and Audit

The Manager of Power 15 rospOnSibJu for che cdfo operaiion O
all TVA power plants,-irncluding the Browas revry Hnw]wr\ .
Plant. The functional O"”‘nluatl,. for Review end hudii 1g

shown in Fiqure 6.2-1.

Organizational units for the revieow of facility operaticn
shall be constituted and have the responsibilities and
authoritics listed below,

A. Nuclear Safety Review Board {W5RB)

. Merbership

The NSRE shall concist of a chaxirman and ot least
five other mumbers appeinted or approved by
Managqer of Power., A majority of the mﬂrMPrS ;
be independent of the DRivision of FPower P'ioduction.
The qualifications of menmbhers shall meet the
requirements of ANSI Standard Ni18.7-1972.
Membership shall include at least oac outside
consultant and representatives of the folloewing TVA
organizations: 0Office of Engineeriny Dzsign and
Conctruction; Division of Invironmental AN
Division of Power Production; Division of Powor
Resource Planning. An alternate cha.lrman may b=
designated by the chairiun or, in his absence <x
incapacity, may be gelected by the N3RB. ‘e 1<ARTS
chairman shall appoint & secretary.

2. Minimum Meeting Frequency
AN Y

The HSRE shall meet at least guarcerly and st anore
frequent intervals at the call of the chairmsn, as
requlled.

3.  Quoxum

A gucrum shall consist of four membasrs, a minority
of which shall be from the Divicion c¢f Power
Prxoduction.

a, Responsibilities
a. Review proposed tests and exporiments, ans

their results, when such tests Or experinsnts
may constitute an unveviewed *Cafety queation
as defined in Section 50.59, »ar 50, Title=

10, Code of Federal Regulations.

b. Review proposed changes to egquipment, System:z
or procedures, which are describzd in the
Final Safety Analysis Report or which may
involve an unreviewed safaoty guestion, as
defined in Sectien 50.59, Part S0, Title 1C,
Code of Federal Regulations, ov which are
referred by the 0pt1,¢1nq organization.

C. Revicw provosed changes to Technical
Specificztions or licgnses.
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plant, tho
usage eviluition
vessel onty.  The
shall be:

epplicarle codes yoquired lotlgue
{or the receclonr pressurd
1ocations to be monitored

N
1. The feedwater nozzles

2. The sha211 at or neer tha waterlins

3. The flange stuods

D. Rocording, BEvaluating, and Reportine
(1) Transients that ocour during plant
operstions will ke reviowed and a

cumuletive fatigue usagye factor

deterinined.

. .- - s
more sovere thnan

(2) For tramsisnts which arc
¢ the stvess

the transients evaluaten in

report, code fatigue USaGe alculathions
will pe made ard tabulated SePArJtaly.

(3) In the annual Operating Rebort, the
fatigue usage factor deserminad for tie
transients aefined in (1) anag {2) above
shall be added and a cunulative fa
usage factor to date shall be liste
When the cunulavrive usage factor ryoaches
a value of 1.0, an ingervice inspaoction
shall be included for tno
location at the scheduled Lr.spection
(3-1/3-year intervel) p=riod and 3-1/3-
year intervals thereafxer, and a
subsequent evaluation pertormed in
accordance with the rules of ASME Section
X1 Code if any flaw indications axre
detected. The results ol the evaiuatl

shall b= submitted in & Special keport

{Section 6.7.3) for review by the

Commission.

specifie

Zxcept where covered by applicatlc regulactions, 2toms 1
shrougn & above shali hWe yeotainod for a perioa ol at
least 5 years and items @ througr 17 snail ke retainad
for the life of the plant A compietre inventory ot
radioactive materials in possession shall Le maintained
current at all iimes.
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4.0

6.7

AOMINISTRATIVE CONTROLS

Reporting Reguirements

In addition to the applicaple reporting regulrements of Title
10, Ccode of rederal Regulations, +he following identified
reports shall pe submitted to the Direchor of the aporopriate
Regional Office of Inspection and Enforcemnnt unless
otherwise noted.

1. Routine Reports

a. Startup Report. A sumiary report ol plant startup
and power escalation tssting shall be submitted
following (1) receipt € an operating license, (2)
amendment to the license involving a planned
increase in power level, (3) installation of fuel
that has a different design OI nas been
manuractuced by a different fuel supplier, and ((4)
modifications that may have significantly altered
the nuclear, thermal, or hydraulic performance of
the plant. The report shall address each of the
tests identified in the FSAR and shall in general
include a description of the measured values of tne
operating conditions Or charact=z2ristics chtained
during the test program and a comparison of these
values with design predictions and specifications.
Any corrective actions that were required to obtain
satisfactory operation shall also be described.

Any additional specific details required in license
conditions based on other commitments shall be
included in this report.

Startup reports shall be submitted within {1y 9%¢0C
days following completion of the startup test
program, (2) 90 days following resumption Or
commencement Of commercial power operation, O {3)
9 months following initial criticality. whichever
is earliest. If the startuo Report does not COVEr
all three events (L1.2., initial criticality,
completion of startup +est program, and resumption
or commencement Of commerical pCower operation},
supplementary reporcts shall be submitted at least
every thr=e months until all three events nave been
completed.
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6.0 ADMINISTRATIVE CONTROLS

PAGE DELETED
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6.0

ADMINISTRATIVE CONTROLS

(b). Annual Uverating Report

A tabulation ou arn annual Dasis of the number
Or station, utility and orher personnel
{(including contractors) receiving exgosures
greater than 100 mrem/yr and their associated
man rem exposure according to work and job
functzons,* e.qg., reactor operations and
surveillance, inservice inspection, routine
maintenance, special maintenance {(describe
maintenance), waste processing, and refueling.
The dase assignment to various duty functions
may be estimates tased on pocket dosimeter,
TLD, or film badge measurements. Small
exposures totalling less than 20% of the
individual total dore need not be accounted
for. 1In the aggregete, at least 80% of the
total whole body dose received from external
sources shall bpe assigned to specific major
work Iunctions.,

C. Monthly Operat,. ng feporn. PRoLvine reports of
operating statistics and shutdow: experience shall
be submitted on a monthlv basis to the Office of
Inspection and Enforcement, U.5. Nuclear Regulatory
Commission, Washington, C.C. 20555, with a copy to

ce
G

the appropriate Regional Off to he submitted no later
than the tenth of each month lowing the calendar month
covered by th? Feport. A narrative s.umary of operating experience
shall be submitted in the above schedule.
2. Reportable Occurrences

¢
F

b
[

Reportable occurrences, including corrective actions and
measures to prevent reoccurrence, shall be reported to
the NRC. Supplemental reports mey be required to fully
describe final resolution of occurrence. In case of
corrected or supplemental reports, a licensee event
report shall pe completed and refereace shall be made to
the original report 3daxe.
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TENNCSSEE VALLEY AUTHORITY.
DOCKET NO. 50-260
BROMNS FERRY MUCLEAR PLANT, UNIT 0. 2.

AVENDMENT TO FACILITY OPLRATING LICLIGE

Amendment No. 32
License No. DFR-52

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

A. The applications for amendinents by Tennessec Valley Authority
(the licensee) dated January 12, May 11, July 8, September 23,
26, 27, October 28, November 16, December 13, 1977, and
January 3, 1978, comply with the standards and requirements of
the Atomic Energy Act of 1954, as amended (the Act), and the
Commission's rules and requlations set forth in 10 CIR
Chapter 13

B. The facility will operate in conformity with the applications,
the provisions of the Act, and the rules and requlations 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 oublic, and (i1) that such activities
will be conducted in compliance with the Commission's reoulations;

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

£E. The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's requlations and all applicable requirements
have been satisfied.

2. Acccrdingly, the license is amended by chanaes to the Technical
Specifications as indicated in the attachment to this license
amendment and paragyaph 2.C.(2) of Facility License No. DPR-52
is hereby amended to read as follows:



(2) Technical Specifications

The Technical Specifications contained in Appendices A

and B, as revised through Amendment No. 32, are heroby
incorporated in the license. The licensee shall onerate

the facility in accordance with the Technical Snecifications.

3, This license amendment is offective as of the date of 1its issuance.

FOR THE NUCLEAR REGULATORY COMMAISSION

/</§{4// /é:) (:';‘ «@-qféft

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

Attachment:
Changes to the Technical
Specifications

Date of Issuance January 10, 1978



ATTACHMENT TO LICENSE AMENDMENT NO. 32

FACILITY OPLURATING LICENSE NO. DPR-52

DOCKET NO. 50-260

Revise Appendix A as follows:

Remove the following pages and replace with identically numbered

pages:
5/6 123/124
9/10 129/130
15/16 133/134
19/20 181/182
21/22 315/316
23/24 327/328
31/32 331/332
47748 349/350
73/74 3571/352

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



1.0 DEFINITIONS (Cown.'d)

Q.

T.

U.

1. At least one door in each access opening is cloaed.
2. Tha standby gas treatment systen is operable.

3. All Reactor Building ventilaticn aystem automaZic isolation
valves are operable or deactivated in the {solated position.

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

Refueling Outage - Refueling outage {85 the perlod of time between
the ghutdown of the unit prior to a refueling and the startup of
the unit after that refueling. For the purpose of designating
frequency of teating and surveillance, a refueling outsge shall
wean a regularly scheduled outage; however, where such outages
occur within 8 months of the completion of the previous refueling
outage, the required surveillance testing need not be performed
until the next regularly scheduled ovutage.

Alteration of the Reactor Core - The act of moving any component in
the region above the core support plate, below the upper grid and
within the shroud. Normal control rod movement with the control rod
drive hydraulic system 18 not defined as a core alteration, Normal
movement of in-core instrumentation and the traversing in-core probe
is not defined as a core alteration. -

Reactor Vessel Pressure - Unless otherwise ind{cated, reactor vessel
presaures listed in the Technical Specifications are those measured
by the reactor vessel steam space detectors.

Thermal Parameters

1. Minimum Critical Power Ratio (MCPR) - Minirmum Critical FPouwer
Ratio (MCPR) 1s the value of the critical power ratio asso-
ciated with the most limiring assembly in the reactcr core.
Critical Power Ratio (CPR) is the ratio of that power in z fuel
assembly, which is calculated to cause some point in the assembly
to experience boiling transition, to the actual assembly operating
power.,

- ———

"2. Transition Boiling - Transition boiling means the boiling regime

between nucleate and film bdoiling. Transition boiling is the
regime in which both nucleate and film boiling occur intermit-~
tently with neither type being completely stable.

3. Core Maximum Fraction of Lirmiting Power Dersity (CMFLPD) - [he highest

ratio, for all fuel types ir the core, of the maximum Tuel rod power
density (kW/: t) for a given fuel type to the limiting frel ro? power
density {(kW/it} for that fucl type.

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

V.

Instrumentation

1.

2.

s.

Inatrument Calibration - An inatruzent calibration meana the
adjustment of an instrument signal output so that it cot:esponds,
within acceptable range, and accuracy, to a known valua{s) of the

" parameter which the instrument monitors.

Channel - A channel is an arrangement of s sensor and asec-

ciated components used to evaluate plant variables and pro-
duce discrete outputrs used in logic. A channel terminates
aad loses its identity where individual channel outputs ara
combined in loglc.

Instrument Functional Test - An instrument functicnal test means
the injection of a simulated signal into the instrument primary
sensor to verify the proper instrument channel response, alarm
and/or initiating actien.

Instrument Check - An instrument check {3 qualitative determina-
tion of acceptable operadility by observation of instrument
behavior during operation. This determination shall include,
vhere possidle, comparison of the instrument with other indepan-
dent instruments messuring tha same varilable.

Logic System Functional Test - A logic system functional test
neans & test of all relays and contacts of a loglc ecircuit to
insure all components are operable par design intent. Where
practicable, action will go to completion; i.a., pumps will be
started and valves operated.

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

action to accomplian a protective trip function. A trip ayatem
may require one or more instrument channel trip signals relats=d
to one or more plant parameters in order to initiate trip system
action. Initiatfon of protective action may require the tripping
of a singla trip system or the coincident tripping of two trip
systems,

Protective Action ~ An action initiated by the proteciion system
vhan a limit is reached. A protective acticn can ba at a channel
or system level.

Protective Function - A system protective action which resulcts
from the protective gction of the channels monitoring a parti-
cular plant condition.

Simulated Automatic Actuation - Sicmulaced automatic actustiom
means applying a simulated aignal to the sensor to actuata the
circuit in gquestion.




~ LIMITING SAFET. VSTE SETTING

seveT? LIMIT e e

e e et e

L s CLADDING INTRGRITY 2.1 FUEL CLADDING INTEGRTTY

. In the event of operation with the
core maximum fraction of limiting
power density (CMFLPD) greater than
fraction of rated thermal power (¥RY;
the setting shall be modified as
follows:

S< (0.66W + 547%) FRP
CMFLPD

For no combination of loop recircu-
lation flow rate and core thermal
power shall the APRM flux scram trip
setting be allowed to exceed 1207

of rated thermal power.

(Note: These settlngs assume operalic
within the basic thermal hydraulic
design criteria. These criteria ar.
LHGR 18.5 kw/ft and MCPR » (1.25 if
<8000 MWD/T; 1.29 otherwise).

If
it is determined that either of these
design criteria is being violcted
during operation, action shall be
initiated within 15 wminutas to reztos:
operation within prescritced limits.
Surveillance requirements for AP:M
scram setpoint are given in
specification 4.1.B.

2. APRM—--When the reactor mode switch
is in the STARTUP POSITION, the
APRM scram shall be set at less
than or equal to 15% of rated power,

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

B. APRM Rod Blocrk Trip Setting

&)
e
)
|89}
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2re iane
Reactor Pressure <800 psia) The APRN Rod block trip setting shzll
be:

“ren the reactor pressure is less

harn 1 to 800 psic >
% or ecual to psia 9 Amendment 32



GAFETY LIMIT LIMITTNG SAFETY SYSTEM SETTTNG

of rated thermal power (3293 MWt)

1.1 FUEL CLADDING INTEGRITY 2.1 ¥WUEL CLADDING INTEGRITY
or core coolant flow is less Sﬁgj_(0.66w + L2%) (’
than 10% of rated, the core '
thermal power shall not ex- wvhere:
ceed 823 MWt (about 25% of ! .
rated thermal power). ! Ypy = Rod block setting is percent

W = Loop recirculation flow rate
in percent of rated (rated loop
recirculation flow rate equals
3.2 X 106 1b/hr)

In the event of operation with the core
paximum fraction of limiting power density
(CMFLPD) greater than fraction of rated
thermal power (FRP) the setting shall be

i rodified as follows:

RP

o <(0.66% + 427) R

SR HELTD

|
i
]
i
C. \‘henever the reactor is in | C. Scram and isnluaticn——z_SBB in. above
!
i
L]
!

the shutdown condition with reactor low water vessel zero level/
irradiated fuel in the reac- (\
tor vessel, the water level

shall not be less than 17.7 :

in. above the top of the ! I:. Scram--turbine stop < 10 percent

normal active fuel zone. E vilve clesure valve closure

F. Scram--turbine
control valve
Upon trip of
1. Fast closure the fast actin:
solenoid valves

2. Loss of control > 550 psiy
0il pressure

F. Scram--low con- > 23 inches

denser vacuum Hg vacuunm

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

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

10 Amendment 32
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BASES: FUFEL _CLADDING INTEGRITY SAFETY LIMIT

The fuel cladding represents one of the physical barrivrs which separate radio-
active materials from environs. The integrity of this cladding barrier is
related to its relative freedom from perforations or cracking. Although some
corrosion or use-related cracking may occur during the life of the cladding
fi1ssion product migratica from this source is Incrementally cumlative and ’
continuously measurable. Fuel cladding perforations, however, can result from
thermal stresses which occur from reactor operation significaatly above design
conditions and the protection system setpoints. While fission product cig;ation from
cladding performation is just as measurable as that from use-related cracking, the
thermally-caused cladding perforations signal a threshold, beyond which still.
greater thermal stresses may cause gross rather than incremental cladding deteriora-
tion. Therefore, the fuel cladding safety limit is defined in terms of the reactor
operating conditions which can result in cladding perforation.

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

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

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

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

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

the conditions required to maintain fuel claddirg integrity.

Onset of transition boliling results in a decrease in heat transfer from the clad
and, therefore, elevated clad temperature and the possiblity of clad failure.

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

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

is the ratio of the bundle power which would produce onset of transition boiling
divided by the actual bundle power. The minigum value of this ratio for any buundle
in the core is the minimum critical power ratio (MCPR). It is assumed that the
plant operacion is controlled to the nominal protective setpoints via the fnstru-
mented variables, i.e., normal plant operation presented on Figure 2.1.,1 by the
nominal exracted flow contrel lire. The Safotv Limit (MCPR af 1,N5) has sufficiaeat
comservatism to assure that in the event of an abnormal operational transient
initiated from a normal operating condition {MCPR»1.25); 1.25 if core average
exposure is > 8000 WWD/T more than 99.9% of the fuel rods in the core are
expected to avoid boiling transition. The margin between MCPR of 1.0 (onset

of transition boiling) and the safety limit 1.05 is derived from a detailed
statistical analysis considering all of the uncertainties in monitoring the
core operating state including uncertainty in the boiling transition
correlation as described in Reference 1. The uncertainties employed in
deriving the safety limit are provided at the beginning of each fuel cycle.

The MCPR value used in the ECCS performance evaluation (1.18) is less limiting
than the MCPR for operation (1.25); 1.29 if core average exposure is
~ 8000 MWD/T.

15
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1

BASES

Because the boiling transition correlation iz based on a large quantity of
full scale data there is a very high confiderce that operation of a fuel
assembly at the condition of MCPR = 1.05 would not produce boiling tran-
sition. Thus, although it is not required to establish the safety limit
additional margin exists between the safety 1limit and the actual occurence
of loss of cladding integrity.

However, if boiling transition were to occur, clad perforation would not
be expected. Cladding temperatures would increase to approximately
1100CF which is below the perforation temperature of the cledding
material. This has been verified by tests in the General Electric Test
Reactor (GETR) where fuel similar in design tc BFNP operated above

the critical heat flux for a significant period of time (30 minutes)
without clad perforation.

If reactor pressure should ever exceed 1400 p:ia during normal power
operating (the limit of applicability of +he boiling transition corre-
lation) it would be assumed that the fuel cladding integrity Safety Limit
has been violated.
In addition to the boiling tranmsition limit (HMCPR = 1.05) operation {is
constrained to a maximum LHGR of 18.5 kw/ft,

This limit is reached when the Core Maximum Fraction of
Limitirg Power Density equals 1.0 (CMFLPD = 1.0). For the case where Core
Maximua Frection of Liniting Power Density exceceds the Fraction of Rated
Thermal Power, operation is permitted only at less than 100% of rated
pover and only with reduced APRM scram settirgs as required by specification

2.1.A.Y.
At pressures below 800 psia, the core elevation pressure drop (0 power,

0 flow) is greater than 4.56 psi. At low powers and flows this pressure
differential is maintained in the bypass region of the core. Since the
pressure drop in the bypass region is essentially all elevation head,
the core pressure drop at low powers and flow will always be greater
than 4.56 psi. Anelyses show that with a flow of £28%103 1bs/hr bundle
flow, bundle pressure drop is nearly independent of bundle power and has
e value of 3.5 psi. Thus,_the bundle flow with a 4.56 psi driving head
will be greater than o8x10° 1bs/hr. Full scale ATLAS test data taken

at pressures from 1k.7 psia to 800 psia indicate that the fuel assembly
critical power at this flow is approximately 3.35 MWt. With the design
peaking factors this corresponds to a core thermal power of more than
50%. Thus, & core thermal power 1imit of 25% for reactor pressures
below 800 psia is conservative.

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

CLADDING INTEGRITY

4
The abnormal operational transients applicable to operation of
the Browns Ferry Nuclear Plant have been analyzed throgqgo?}‘?he
spectrum of planned operating condit. ons up to t?e dgs;qu iéﬁfﬁél
power condition of 3440 MWt. The &aalyses WELe gasec‘upég plapt
operation in accordance with the operat;ng‘map given in riq?;?'
3.7-1 of the FSAR. . in addition, 3293 Mkt is the %1censed ma;xmum
power level of Browns Ferry lluclear Plant, and thms’reproﬁenaz
the maximum steady-state power which shall not knowingly be

exceeded.

Conservatism 1is incorporated in the transient analyses in estimating the

controlling factors, such as void reactlvity coefficient, control rod scram

worth, scram delay tice, peaking factors, and axial power shapes. These

factors are selected conservatively with respect to their effect on the

applicable transient tasults as determined by the current analysis model.

rhis transient modcl, evolved over many years, has been substantiated in opera-

tion &s a conservative tool for evaluating reactor dynamic performance.
.4Resu1cs cbtained froo 2 tencral Electric belling water reactor have been

compared with predictions made by the model. The comparisions and results

are sumnarized in Reference 1.

The absolute value of the void reactivity coefficient used in the analysis

{s conservatively estimated to be about 257 greater than the nominal maxioua
value expected to occur during the core lifetime. The scraa worth used has
been derated to be equivalent to approximately 8G. cf the total scram worth of
the control rods. The scram delay tiwe and rate of rod insertion allowed

a *hm snnlvers arc conscrvatively set equal to the longesc delay and slow-
egt insertion rate acceptable by Technical Specificationa, :

The effect of scram worth, scram delay time
and rod insertionm rate, all conservatively applied, are of greatest significance
{n the early portion of the negative reactivity inserticn. The rapid insertion
of pegative reactivity 1s assured by the time requirements for 5% and 20% inzertion.
By the time the rods are 60% inserted, approximately four dollars of negative reac-
tivity has been inserted which strongly turns the transient, and accomplishes the
desired effect. The times for 507 and 90% insertion 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 condition,

FPor analyses of the thermal consequences of the transients a MCPR of 1.25 (1.29 if core
average exposure is 3> 8000 MWD/T) is conservatively assumed to exist prior to initiation
of the transients.

This choice of using conservative valu=2s of controlling paraneters and initiating
transients at the design power level, produces nore pessimistic answers than

would resuls by using expected values of coantrol parameters and analyzing at highar

pover levels.

Steady~stata operation Qich&ﬁi>56rc55 recirculation will aot be pernittad

for moxe ‘than 12.hgurs.'and the start ‘of a recirculation pump from the natural
c1rcu1at30n gondwtion will not be permitted unless the temperature difference
begween the loop to pe.started and the core coolant temperature is less than 75CF.
This reduces the positive reactivity insertion to an acceptably low vatue.
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_ DASES
In summary

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

2. Anslyses of transients employ adequataly conservative values of the
controlling reactor parazeters.

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

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

The bases for individual set points are discussed below:

A. Neutroa Flux Scram
1. APRM High Flux Scram Trip Setting (Run Mode)
The average pover range monitoring (APRM) aystenm, which is calibrated
using heat balance data taken during steady-state conditioas, reads
12 percent of rated power (3,293 MWt). Because fission chambers pro-
vide the basic Liaput signals, the APRM systen responds directly to
everage neutron flux. During transients, the instanianeous rate of
heat transfer from the fuel (reactor thermal power) is leas than the
instantaneous neucron flux due to the time constant of the fuel.
Thercfore, during transieats incduced by disturbances, the thermal
pover of the fuel will be less than that indicated by the neutroun flux
a2t the scram setting. Analyses reported in Sectioa 14 of the Pinal
Safety Analysis Repo-t demonstrated that with a 120 percemt scran trio
setting, none of the abnormal operatiocnal transients analyzed violat=z
the fuel safety limit and there i{s a substantial margin frea fuel
damage. Therefore, use of a flow-biased scram provides even additional
mgrain. Figure 2.1.2 shows the flow biased scram as a funetion of
cnore flow. :

An increase in the APR'{ scraz setting would decrease the margia pre-
sent before the fuel cledding furegrity safety limit is reached. The
APRM Beram setting was deteruined by an analysis of warginzs raquired

to provide a reasonable range for maneuvering during operation.
Reducing thls operatinz margin would increase the frequency of spurious
scrams, wvhich have an adverse effect on reactor safety becauae of the
resulting thermal stresses. Thus, the APRM setting was selected
bacause it provides adaquate margin for the fuel cladding iategrity

safety lizit yer allows operating margia that raducs=a the possibili. of
UNDeCeSSATY acraas,
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.3.B Eggg;ol Rodo

b.

no rod movement is permitted
between the testing performed

power.

prior to performing the tests.

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

S

During the shutdown procedure

above 20% power and the rein-
statement of the RSCS re-
straints at or above 20%
Alignment of rod
groups shall be accomplished

Whenever the reactor 1z

4n the startup or run rodes
below 201 rated pover the

Rod Worth Mininlizer shall bs
operable or & second licensad
operator shall verify that
the operator at the reactor
console is following the
control rod prograa.

1f Specifications 3.3.3.3.a
through .c¢ cannot bs mat ths
reactor shall not be started,
or if the reactor is in tha
run or startup =odes at laas
than 20X rated pover, it
shall be brought to a shut-
downt coadirioa ismedlately.

123

4.3.B Control Rods

The capability of the RSCS to pro-
perly fulfill 1ts function shall be
verified by the following tests:

Sequence portion ~ Select a sequeace
and attempt to withdraw a2 rod in the
remaining sequenc2s. Move omez rod
in a sequencsz and select the Temain-
ing sequences and attempt to mave

a rod in each. Repeat for all
sequences.

Group noich portion - For each of the
six comparator circuits go through
test inictlate; comparator inhibir;
verify; reset. On seventh attemnpl
test is allowed to continue uatil
completion 1is indicated by
illumination of test complete light.

The capabilizy of the Rod
Worth Mininlzer (RWM) shall

e vawrtFiad L..

b tho folivwing
checks:

1. The correctness of the
contrel rod withdrawal
paquence input to the
:RWM cozputsr shall be
verified before reactor

szarie) or shutdewn.

The X! M computer on line
dlagrostic test snhall pe
successfully performed.

Prior to starzup, proper
annunciation of the selec-
tion error of at laast oe
out-of-sequence contrcl rod
shall be verifiied.

Prior to , the rod
block Iiua on of the RWM
shall te verified by =oving
an out—of-sequence conizel

rod.

(RN
€r cr

arstup
‘on

iyt

Prior %o obtaining 20% rated
power during rod insertion
at shatdovn, verily =hz
latching of the proper rod
group axzdé »roper ancunclasish
aftar Inser: errors.
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L° CTING CONDITIONS FOR OPERATION

s
SUKVAILLANCE REQUIREMENTS

3.3.8 Control Rods

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

5. .During opecration with
1imfiting control rod pat-
terns, as dctermined by the
déesignated qualified person-
nel, either:

a. Both RBM channels shall
be operable:
or

Conttol rod withdrawal
shall be blocked.

b.

C. Scram Inserclon Times

1. The average scram insertion
time, based on the deenergi-
zatfon of the scram pilot valve
solenoids as time zero, of all
operable control rods in the
reactor power operation coadi-
tion shall be no greater than:,

Avg, Scram Inser-
tion Times {sec)

% Inacrtad From
Fully Withdreun

S 0.375
20 0.90
50 2.0
90 ' 5.0

e

4.3.8B Coatrol Rods

C.

c. VWhen required, the presenca (:
of a pecond licensed operator
to verify ths following o?
the correct rod progran shall
be verified.

4. Prior to control rod withdrawal

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

5. When & lioiting control rod

pattern exists, an instruzent
functional test of the R3M
shall be performed prior to
wvithdrawal of the desigunated
rod(s) and at least once per
24 hours thereafter,

Scram Insertion Times

%] . After each refueling outage all

operable rods shall be scram time
tested from the fully withdrawn
position with the nuclear system (
pressure above 950 psig (with
saturation temperature). This
testing shall be completed prior to
exceeding 407 power. Below 207
power, only. rods in those sequences
(Alz and A3-_or B and B_ ) which
were fully withdrawn in t%e reglion
from 100% rod density to 50%Z rod
density shall be scram time tested.
The sequence restraints imposed upo:
the control rods in the 100-50
percent rod density groups to the
preset power level may be removed
by use of the individual bypass
switches associated with those
control rods which are fully or
partially withdrawn and are not
within the 100-~50 percent rod densi
groups. In order to bypass a rod,
the actual rod axial position must |
known; and the rod must be in the.
correct in—sequence position.
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Miofowa No.
Operable Per
Trip Sys (5)

2(1)
2(1)
2(1)
2(1)
()
1(7)
1(7)
3(1)
3(1)
3(1)
3(1)
2(1) (6)
2(1) (6)
2(1) (6)
2(1) (6}
2(1)
2(1}

14

TABLE 3.2.C

INSTRUMENTATION THAT INITIATES ROD BLOCKS

Function
APRM Upscale (Flow Biss)
APEM Upscale {Startup Mode) (8)
APRH Downgcale (9)
APRHM Inoperative
RBM Upscale (Floﬁ Biaa)
RBM Downgcale (9)
RBH Inoperstive
IRM Upscale (8)
IRM Downscale (3)(8)
IRM Detector not in Startup Position (8)
IRM Inoperative (8)
SRM Upscale (8)
SRM Downsgcale (4)(8)
S2M Detector not in Startup Posftfon (4)(8)
S’H Inoperative (8)
Flow Bias Ccmparator
Flow Bias Upscale
Rod Block Losﬁc

RSCS Restraint

(Ps-g=_614 &
PS-85-61B1

Trip Level Satting

£ 0,66W + 42% (2)

<122

> 32
(10,)

< 0.66W + 41% (2)

> 32

(10))

_<108/125 of full scale

> 5/125 of full scale

(11)

(10%)

<1lx 105 counts/sec.

> 3 counts/sec.

(11)

(103)

<10Z difference in recirculation flows

<1101 recirculation flov

N/A
147 psig turbine

first stage pressure (approximately 30% powe

)



wevrps FORCTARLE 3.2.C

| 8

6.

7.

10.

Yor the startup and run positionn of the Reactor Hode Selector Switch,
there shall be two operable or tripped trip syatemd for each function.
The SRM, IRM, and APRM (Startup mode), blocks nead not ba opsrable in
*Run” mode, and the APRM (Flow biased) and RBM rod blocks nasd not be (
operable in "Startup” mode. 1f the firat column cannot be mat for

one of the two trip systems, this condition may exist for un to ssven
days provided that during that time the oparable system i3 functionally
testad {mmediataly and daily thereafter; if this condition last longer
than seven days, the system with thz inoperable channal shall ba tripped.
1f the Eirst column cannot bs met for both trip systems, botd trip
oyntems shall be trippad.

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

IRM dowvmscale is bypasasd when it is on its lcwsst range.

This function is bypassed whan the count rate i» > 100 cp3 and IRN above
range 2.

One instrument channel; i.a., one APRM or IRM or R5M, per trip system
nay be bypassed except only ona of four SRM may be bypasaad.

IRM channels A, E, C, G a1l in range 8 bypasses SR¥ charzals A & C
functions.

IRM channels B, F, D, H all in range 8 bypasazes SRM channaels B & D
functions.

The trip is bypassed when the reactor power is < 30%. (‘
This function is bypassed when the moda switch i3 placed in Run.
This function i{s only active when the mode sultch in in Run. This
function i3 automatically bypassed whan tha IRM inatrumentation ia
oparable and not high.
The inoperative trips are producad by the following functiona:
a. SRM ond IRM

(1) Local "oﬁernta—calibrate" switch not in operata.

(2) Power pupply voltags lowv.

(3) Circuit boards not in circult,
b. APRM

(1) Local "operats~cslibrate’ switch not in opsrata.

(2) Less than 14 LPRM inputa.

{3) Circuit boazrds not in circuit,
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4.1 PASES o 3

The frequency of calibratlon of the APRM Flow Blaailas Network has been
established as each refueling outage, There arc several instruments
which nust be calibrated and fr will take gevernl hours to perform the
calibration of the entire network. Wnile the caltbratfon is belag per-
formed, a zero flow signal will be senr to half of the APRM's resulting
fa a half scram and rod block condition. Thus, 1f the calibration were
performed during operation, flux shaping would not be omoaaidble, Based
on experiencez at other generating stations, drift of lastruments, guch
as those in the Tlow Blasirg Hetwot¥, is not signiftcant and rherefore,
to avoid spurious scrams, a calibretton frequency of each refueling out-
age 1s established.

Croup (C) devices arve active only during a givea portion of the opera-
tional cycle. For example, the 1R s active durlng startup and inactive
during full-power operation., Thus, the only teat that i{s meaningful i3
the one performed just prior to shutdowa or startup; l.e., the tests

that are performed just prlor to use of the instrument.

Calibratlon frequency of the ifastrument chasaal 1a divided into two
groups. These are as follows:

1. Passive tvpe indicating devices that cen be compared with like
units on a continuous basis.

2. Vacuum tube or sermiconductor devices and derectors that drifr ov
lose sensitivity.

Experience with passiva type Instruma2nis {n genzsratinz stations and sud-
stations indicates that the specified calibraticas are adequate. For
those devices which employ acplifiers, etc., drift specifications call
for drift to be less than 0.4%/month; i.e., {n the period of a wonth a
411ft of .&4% would occur acd thus providiing for adequate margin. For
the APRM systeam drift of electronic agparatus f4 not whe only consldera-
tion in determininz a caltibration frequency. Chznge in power ¢istribu-
tion and loss of chamber seasitivity dictate a calibration every seven
daye. Callbration on this frequency assures piant op ation at or below
thermal li=its.

-
ac
er

A comparison of Tables 4.1.A and 4.1.8 indicates that two instruzent
channels have not been facluded in the latter =oble. These are: mode
suitch in shutdown and manual scram.  All of ae deviced O sensgors
agsoclated wizh these scran fenctions are sizple on—off switches and,
heace, calibratlon during operation s not gpplicable, {.e., the switch
{s either on or off.

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

41
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4.1 BASES - »

during steady-state operation and thus the vyatic is ' not expected
ta change stemiflcantly,

The sensitivity of LPRM detectors decreases with exposure tu neutron flux
at & slow and approximately constant rate. This is compensated for in
the APRM system by calibrating every 7 days using heat balance data and
by calibrating individual LPRM'a every 1000 effective full-power hours
using TIP traverse data.
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REGUILREMENTS

3.1

REACTOR PROTECTION SYSTEM

Applicability

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

Objective

To assure the operabllity of the
reactor protection system.

Specification

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

!
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4.1

REACTOR PROTECTION SYSTEM

Applicability

Applies to the surveillance of
the instrumentation and asso-
clated devices which Initiate
reactor scram.

Objective
To speclfy the type and frequency

of surveillance to be applied to
the protectlion instrumentation.

Specification

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

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

C. When it 4is determined that a
channel is failed in the unsafe
condition, the other RPS channel
that monltor the same variable
shall be functionally tested
immediately before the trlp sys-
tem contalning the fallure is
tripped. The trip system con-
taining the unsafe failure may I
untripped for short periods of
time to allow functional testing
of the other trip system. The
trip system may be in the
untripped position for no more
than eight hours per functional
test period for this testing.

Amendment 32



S

PAGE DELETED

32




~

2.1

BASES )

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

the entire recirculation flow range. The margin to the Safety Limit Increases

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

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

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

trip setting, the APRM rod block trip settiang {s adjusted downward 1f the

CMFLPD exceeds FRP thus preserving the APEM rod block safety margin.

Reactor Water Low level Screm and Isolation (Except Main Steamlines)

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

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

Turbine Szco Valve Closure Scranm

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

and heat flux increase that could result from rapid closure of the turbiue stop
valves. With a scram trip setting of < 10 percent of valve closure from full

open, the resultant increase in bundle power 1s limited such that MCPR reralns
above l.05even during the worst case transieat that assumes the turbine bypass is
closed. This scram is bypassed when turbine steam flow is below 30 percent of rated,
as measured by turbire first stage pressure. Actuation of the relief valves

limits pressure to well below the safety valve 'setting.

Turbine Control Valve Scram

1, Fast Closure Scram

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

does not exceed the relief valve set point, which is approximately 280 psi
below the safety limit.
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BASES
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2, Scram on loss of control oil pressure

The turbine hydraulic control system operates using high pressure
oil. There are several points in this oil system where a loas of
oil pressure could result in a fast closure of the turbine control
valves. This fast closure of the turbine control valves is not
protected by the gemerator load rejection acram, since faillure of
the o1l system would not result in the fast closuras solenoid
valves being actuated. For a turbine control valve fast closure,
the core would be protected by the APRM and high reactor pressure
scrams. Howvever, to provide the same margins as provided for the
geusrator load rejection scram on fast closure of the turbine
control valves, a scram has been added to the reactor protection
system, which senses fallure of control oil pressure to the tur-
bine control system. This is an anticipatory scram and results in
reactor shutdown before any significant increase in pressure or
neutron flux occurs, The transient response is very similar to
that resulting from the generator load rejection.

Main Condenser Low Vacuum Scram

To protect the main condenser agsinst overpressure, a loss of con-
denser vacuum initiates automatic closure of the turbine stop valves
and turbine bypass valves. To anticipate the transient and automatic
scram resulting from the closure of the turbine stop valves, low con-
denser vacuum initiates a scram. The low vacuum scram set point is
selected to initiate g geram befc.e the closure of the turbine stop
valves 1s initiated.
& H, Main Steam Line Is..sution on Low Presasure and Msin Steam Line
Isolation Scram

The low preseure isolation of the main steam lines at 825 psig was
provided to protect against rapid reactor depressurization and the
resulting rapid cooldown of the vessel. Advantage is taken of the
scram feature that occurs when the main eteam line isolation valves

are closed, to provide for reactor shutdown so that high power opera-
tion at low reactor pressurs does not occur, thus providing protection
for the fuel cladding integrity safety limit. Operation of the reac-
tor at presaures lower than 825 pefg requires that the reactor mode
switch be in the STARTUP position, where protection of the fuel cladding
integrity safety limit is provided by the IRM and APRM high neutron flux
scrams. Thus, the. combination of main steam line low pressure isoclation
and isolation valve closure scram assures the availability of neutron
flux scram protsction over the entire range of applicability of the fuel
cladding integrity safety limit. In addition, the isolation valve
closure scram anticipates the pressure and flux transieants that occur
during normal or inadvertent isolation valve closure. With the scram
set st 10 percent of valve closure, neutron flux does not increase.
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 when the CMFLPD exceeds FRP.

The scram trip éetting must be adjusted to ensure that the LHGR transient

~ peak ‘is not increased for any combination of CMFLPD and FRP. The scram

setting is adjusted in accordance with the formula in specification 2.1.A.1

1

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

APRM Flux Scram Trip Setrinz (Refuel or Start & Hot Stancby Mode)

For cpevration in thco startup aode while the rcactor is at low pressure,
che APRM scran setting of 15 percent of razed power provides adequate
thermal marzin’ betveen the setpoint and the safety linfc, 25 percent

of rated. The margin is edequate to accommodate anticipated manesuvers
associated with power plant startup, Effecta of increasing pressure

st zero or low void conteat are rinor, cold water froa sources avail-

able during startup is not much colder than that already in the systen,
tenperature coefficients are small, and control rod patterns are con-—
strained to be uniform by operating proceduras backed up by the rod

sorth wininlzer end the Rod Sequence Control Systen. Worth of irdivi-
dusl rods i{s very low in a uvaiform rod pattern.  Thua, all of posaidle
sources of reactivity input, uniform contral rod viehidraval is the nost
prodadble cause of significant power rise. Because the flux distribuzion
associated with uaiform rod withdrawals does not involve high loczl peaxs,
and bocause several rods must be moved to change power by a significanc
percentage of rated power, the rate of power rise is very slow. Generally,
the heat flux 1s in near equilibrium vith thte fiesion rate. In an psauzed
unifora rod wichdrawal approach to the scram level, the rate of power rise
i8 no 2ore than 5 perceat of rated power per ninute, and the APRM svstem.
would be rore than adequate to assure a scraa beors the pover could
exceed the safety liaft. The 15 percent ATPH scram remeins active

uoti{l tha c=ode switch is placed in tha RUM positioa. Thie switch occurs
vhen reactor pressure {s greater thana 850 psig.

IRM Flux Scran Trip Settine

The IRM System consists of 8 chambers, 4 in each oI the reactor protec-
tion system logic channels. The IRM {s a S~decade instrucenr which covers
the range of power la2vel between that covered by the SRM and the APRM. The

5 decades are covered by the IRM by means of a range switch and the 5 decades
are broken down into 10 ranges, each being one-hali of decade in size. The
IRM scram setting of 120 divisions is active in each range of the IRM. For
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3.

IRM Flux Scram Trip Setting (Continued)

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

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

due to control rod withdrawal, TFor insequence control rod withdrawal, the

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

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

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

control rods in sequence, [

B. APRM Control Rod Block

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

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

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

drawal. The flow variable trip setting provides substantial margin
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‘The functions of the RWM and RSCS make It unnecessary te

specify a license limit on rod worth to preclude unacceptable

. consequences in the cvent ol a control rod drop. At low

powers, below 20 perccnt, these devices force adherence

to acceptable rod patterns. Above 20 percent of rated power,
no constraint on rod pattern is rccuired to assure that rod
drop accident consequences are acceptable. Control rod
pattern constraints above 20 percent of rated power are
imposed by power distribution requirements, as defined in
Sections 3.5.I, 3.5.J, 4.5.1I, and 4.5.J of these technical
specifications. Power level for automatic bypass of the
RSCS function issensed by first stage turbine pressure.

The Source Range Monitor (SRM) system performs no automatic
safety system function; i.e., it has no scram function. It
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3.3/46.3 BASES: .

3. The Rod WYorth Minimizer (PWM} and the Rod Scquence Control
Systea (RSCS) restrist withdravals and fasertions of centrol
rvods to pre-specificd sequences.  All patterns associated wict
these cequences have the characterintfc that, assuming the
worst singlc deviatfon from the sequunce, the drop of any
control rod from the fully inserted position to the position
of the control rod drive would not cause the reactor to sustain
a power excursion resulting in any pellet average eathalpy in
excess of 280 calories per gram. An enthalpy of 280 calories
per gram is well below the level at waich rapid fuel dispersal
could occur (f.e., 425 calories per gran). Primary systed
damage in this accident is not possible unless a significant
amount of fuel is rapidly dispersed., Ref. Sections 3.6.6,
7.7.A, 7.16.5.3, and 14.6,2 of the FSAR and NEDO-10527 and
supplements ‘thereto.

In performing the functicn described sbove, the RWM and R3CS atec
not required to impose any restrictions at core power levels

in excess of 20 percent sf rated. Material in the cited referent
shows that it i{s impossible to reach 280 calories per graa in civ
event of a control rvod drop occurring it power greater than 2C
percent, regardless of the rod pattern. This 1s true for all
normal and abnormal patterns including those which naxinize
individual control rod worth.

At power levels below 20 percent of rated, abnormal control
rod patterns cauld precduce rod worths high enough to be of
concern ralative to the 280 calorie per gram vcd drop 1imit.
In this range the KWM and the RSCS constrain the comtrol rod
sequences and patternz to tiose whizh involve oniy accaprable
rod vorths.

The Rod Woith Minimfzer and the Rod Sequence Control Systen
provide automatic supervision to assure that out of sequence
control rods vwill not be withdrawn or fnserted; f.e., iz linity
operater devistions frem planned withdrawal sequences. Ref.
Section 7.16.5.3 of the FSAR. They scrve as a backup to procedire
control of control rod sequences, which limlic the maxirun reacti-
vity worth of control rods. In the evert that the Rod Worth
Mininizer is out of service, when required, a second licensed
operator can manuzlly fulfill the control rod pattern con-—
formance functions of this system. In this case, the RSCS is buck
up by independent procedural controls to assure conformance.

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

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

f@r the RWM during this testing.

129 Amendment 32



6.0 ADMINISTIATIVE CORTFOLS

Reportable Occurrences

(b)e Annual Operating Repor

A tabulation on an annvesl besis of the number
of station, utility and other personnecl
(including contractors) receiving exposures
greater tham 100 mrem/yr and their asscociated
man rem exposure according to work and job
functions,* e.qg., reactor operations and
surveillance, inservice inspection, routine
maintenance, special maintenarice (describe
maintenance), waste processing, and refueling.
The dos:2 assignment to varicus duty functions
may be cstimates kased on pocket desimeter,
TLD, or film badge measurements. Small
exposures totalling less than 20% of the
individual totsl cdose need not he accounted
for. 1In the aggregate, at least 80% of the
total whole body dose raeceived from external
sources shall be assigned to specific major
work functions.

Monthly Operati ng Report. Poutine reports of
operating statistics &nd shutdown experience shall
be submitted on a monthly basis to the Office of
Inspection and Enforcement, U.3. uclear Regulatory
Commission, Washington, L[.C. 20555, with a copy to
the appropriate Regional Office, ‘to be submitted no later
than the tenth of each month following the calendar month

covered by the repori. A narrative uwmary of operating exporieuce
shall be submitted in the above schn‘ul

.

!
i
i

Reportable occurrences, including corrective actions and
measures to prevent reoccurrence, shall be reported to
the NRC. Supplemental revovts may be required to fully
describe final resolution of occurrence. In case of
corrected or supplemental reports, a licensee event
report shall be completed and reference shall be made to
the original repoxt date.
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than the first working day rollowineg t‘m
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Failure of the reactor protecition system Or
other systems subject to limiting safety
systen settings to initiate the required
protective Iunction by the time a wmonitored
parametoer rea2choes the setpoint specified as
tha limiting sabory system sotting in the
technical specitications or failure o
conplete the required protective function.

Note: Instruwment drift discovered as a result
of testing need not ke reported undeu this
item but may be reportable under items 2.a(H)
2.a(6), or 2.b{1)} below.

Operation of the unit or affocted systems when
any parametver or operation subject to a
limiting condition 1s less conservative than
the least conservative aspect of tno llmltlng
condition for operation established in the .
technical specifications.

Note: If specified action is tdy when a
system is found to be operating betwucn the
most conservative and the least cons ervative
aspects of a limiting coaditicen for operation
listed in the technical J9901r‘catxuﬂs, the
lLimiting condition for operation 1s not
considared to have been violated and need not
be reported under this item but it may be
reportable under item 2.b(Z) kelow.

Abnormal degradation discovered in fuecl
cladding, reactor coolant pressure Loundary,
or primary containment.
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6.7

[STRATIVE CONTROLS

Reporting Reguirements

in addition to the applicable repor ting reguircments of Title
10, Code of Federal RegulationS, the following identifled
reports shall be submittcd to the Dirvector 0f the approprilate
Regional Office of Inspoction and Enforcement unless
otherwise noted.

1. Routine Reports

a. Startup Report. A summary xeport oI plant startup
and power escalation testing shall be submitted
following (1) receipt of an operating license, {2)
amendment to the license involving a planned
ipncrease in power level, (3) installation cf fuel
that has a different design or has been
manufactured by a different fuel supplier, and (%)
modifications that may have significantly altered
the nuclear, thermal, Or hydrauvlic pexformance of
the plant. 7The report shall adaress each of the
rests identified in the FSar and shall in general
jinclude a description of the measured valiues of the
operating conditions or charactaristics chtainad
during the test programn and a comparison of tnese
values with design predictions and specifications.
Any corrective actions that were required toO obtain
satisfactory operation shall also ke described.

Any additional specific details required in license
conditions based on other commitments shall be
included in this report.

Startup reports shall be submitted within (1) 90
days following completion of the startup test
program, (2) 96 days following resumption or
commencement of commercial power operation, Or (3)
9 months following imitial criticality, whichever
is earliest. If the Startups Report does not COVEX
all three events (i.e.., initial criticality,
completion of startup test progreaii, and resumption
or commencement of commerical power_operation).
supplementary reports sheall be submitted at least
every three months until all three events have been
completed.
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6.0 ADMINISTRATIVE CO TROLS

N S’

6.1 Organization

A,

The plant superintendent has on-site responsibility for
the safe operation of the facility and shall report to
the Chief, Nuclear Generation Braach. In the absonce of
the plant superintendent, the assistant superintendret
will assume his responsibilities. ’

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

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

shift méaning requirements shall, ss a minimum, be as
described in section 6.8.

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

Retraining and replacement training of station personnel
shall ke in accordance with ANSI - Ni18.1, Selection and
Training of Nuclear Power Plant Personnel, dated March
8, 1971. The minimum freguency of the retraining
program shall be every two years.

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

Responsibilities of a post-fire overall restoraticn
coordinator will consist of duties as described in
section 6.9. ‘ e s

The_Safety§Engineer shall have the fo]]owing qualifications:

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

b. Should have experience in safety engingering work at.this
level or have 3 years experience in safety and/or fire
" protection engineering. It is desirable that the
incumbent be a graduate of an accredited coilege or
university with a degree in inductrial, mechanical,
electrical, or safety engineering or fire protection
engineering. A
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5.0

MAJOR DESICN FeavlURES (Continuch e

B, The k; of the spent fuel storvage poel shall be less
than or equal to 0.90 for normal counditions and 0.95
for abnormal conditions (Scctions 10.3 of the FSAR).

Y
SEISMIC DESICN

The station class | structures and systems have been desipned

to withstand a destipn basis carthquake with ground accelera-
tion of 0.25. The operationsl basis carthquake used {n the
plant desilpn assumed a ground accelcration of 0.1lg (see
Sectfon 2.5 of the FSAR). '
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2.

circuit was selected bacause it contained 2 out of 3 detector
logic, the most complicated CO, circuit logic. Calculations
were based on failure rates for wires, connections, and
circuit components as shown in Appendix III of WASH-1400.
Failure rates were considered for the following circuit

components:

1. Open circuit

2. short to ground

3. Short to power

4. Timing motor failure to start

5. Relay failure to energize

6. Norihally open contact failure to close

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

9. Timing switch failure to transfer

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

AREA TEST FREQUENCY pPf

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

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

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

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

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

4.11 BASES

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

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

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

be checked immediately and daily thereafter to d=monstrate

operability. If the CO, Fire Protection System becomes

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

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

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

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

semiannual tests of heat and smoke detectors are in accordancsa
with the NF2A code.

With the exception of continuous strip heat detectors panels, all
non-class A supervised detector circuits which provide alarm only
are hardwired throngh conduits and/or cable trays from the (
detector to the main control room alarm panels with no active

components between. WNon-class A circuits also actuate the HPCI
vater-fwgy system, the CO, system in the diesel generator
brildings, and isolate ventilation in shutdown board rooms. The
test frequency and methods specified are justified for the
following reasons:

1. An analysis was made of worst-case fire detasction circuits at
Browns Ferry to determine the probability of no undetected
failure of the circuits occurring between system test times
as specified in the surveillance requirements. A circuit is
defined as the wire connections and components that affect
transmission of an alarm signal betwe2n the {ire detectors
and the control room annunciator. Three circuits were
analyzed which were represontativ> of an alarm-only circuit,
a water-fog circuit, and a €O, c¢ircuit. 7The spreading room B
smoke detector was selected as the worst-case alarm-only '
circuit because it had the largest number of wires and
connections in a single circuit. The HPCI water-fog circuit
was selectel for analysis because it is thz only water-fog
circuit in the area of applicability for technical
specifications. The Standby Diesel Generator Room A CO,
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

FIRE PROTECTION SYSTEMS

316

4.11 FIRE PROTECTION SYSTEMS

checked to
be 2664 gpm
at 250 feet
head

Spray Once/year
headexr and

nozzle

inspection

for blockage

System Twice/year
flush in ‘
conjunction
with semi-
annual
addition of
biocide to
the Raw
Cooling
Water
System

Building once/3
hydraulic years
performance
verification

Yard loop Oonce/year
and cool-

ing tower

loop

hydraulic

performance
verification
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* LIMITING CONDITIONS FOR OPERATION

- -

SURVEILLANCE REQUIREMENTS

3.11 FIRE PROTECTION SYSTEMS

Applicability:

Applics to the operating status of the
high pressure water,

and COp fire protec-
tion systems for the reactor building,
diesel generator buildings, control
bay, intake pumping station, cable
tunnel to the intake pumping station,
and the fixed spray system for cable
trays along the south wall of the
turbine building, elevation 586.

Objective:

To assure avalilability of Fire
Protection Systems.

gspecification:

A. High Pressure Fire
Protection System

1. The High Pressure
Fire Prbtection
System shall have:

a. Two (2) high
pressure fire
pumps operable
and aligned to
the high
pressure fire
header.

b. Automatic
initiation logic
operable.

- 315

4.11 FIRE PROTECTION SYSTEMS

Applicability:

Applics to the surveillance require-
ments of the high pressure water,

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

Objective:

To verify the operability of
the Fire Protection Systems.

gpecification:

A. High Pressure Fire
Protection System

1. High Pressure Fire
Protection System
Testing:

Item Frequency

a. Simulated Oncefyeat
automatic

and manual

actuation of

high pressure

pumps and auto-

matic valve

operability .

b. Pump Once/month
Operability '

c. Deleted

d. Pump
capability

Once/3 yes
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3.6.C

D.

E.

»
[

Coolant lLoeakave

-

Safety and Felicf Valves

1.

1f the condition in 1 or 2
above cannot bec mat, an orderly
ahutdown shall be initlated

and the reactor shall be shut-
downt in the Cold Condition
within 24 hours.

VWhen more than one valve,
safety or relief, fs known to
be falled, an ordery shut-
doun shall he initfated and
the -reactor depressurized to
iess than 109 paig within 24
hours. ‘

Jet Pumps

1.

Whenever the reactor is in the
startup or run wodes, all jet
pumps shsall be opevable. If
{t 1s determined that a jet
purp ia inoperable, or if two
or wmore jet pums flow instru-
ment failures occur and can-
not be corrected within 12
hours, an orderly nshutdowm
shall be {nitiated and tae
rcactor shall be ghutdovn in
the Cold Condition within 24
hours. . .

181

SURVEILLAKCE RFQUTFENENT

4.6.C Coolant Leskane

D.

Safety and Relfief Valves

1.

At least one szfety valve and
approximately one-half of all
relicf valves shall be beach-
checked or repleced with a
bench-checked valve each cpera-
ting cycle. All 13 valves (2
safety and 11 relief) will have
been checked or replaced upam
the coopletion of every second
cycle.

Once during each operating
cycle, each relief valve shall
be manually opered until therno-
couples downstream of the valve
{indicate stcam is .flowing fioa
the valve,

The integrity of the reliel/
gsafety valve bellows shalil be
continuouuly monitored.

At least one relicf valve shall
be disassembled and fnepecied

ecach opcrating cycle.

t_Puops

Whenever there {3 recirculation
flow with the reactor in the
startup or run modes with both
recirculation pumps runaing,
jet pump operebility shall be
checked dally by verifying that
the following condizions ce nac
occur sinultaneousliy:

a. The twvo recirculation loogps
have a {low imbalence of
157 or wore when the pumps
are operated at the sane
"speed.



e

LIMITING CONDITIONS FOR OPERATLON

3.6,

i 3.6.F Jet

(;.

SURVETLLANCY REQUIREMEHT

Jet Pumpa o .

Punp Flouv Mismatch

l‘

Iy

When both recirculation pumps
are in steady state operation,
the speed of the faster pump
shall be maintained within
122% the speed of the slower
pump when core power 1is 80% or
more of rated power or 135% the
speed of the slower pump when
core power is below 80% of
rated power.

It specification 3.6.F.1
cannot be met, one recirculation
pump shall be tripped.

The reactor shall not be
operated with one recirculaticn
loop out of service for wore
than 2L hours. With the reactor
operating, if 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 ray not be opened
unlaess the speed of the faster
pump is less than 50% of its
rated speed. )
Steady state operation with both
recirculation pumps out of ser-
vice for up to 12 hrs is per-
mitted. During such interval
restart of the recirculation
?umps is permitted, provided the
sop discharge temperature is
within 759F of the saturation

- temperature of -the reactor

vessel water as determined by
dome pressure. The total
elapsed time in natural circula-
tion and one pump operation must
be no greater than 24 hrs.

Structural. Thategrity

1.

The structural integrity of
the primary system shall be

4.6.E Jet Pumpe

F.

G.

Jet

The indicated value of cure
flov rate verles frou the
value derived from loop
flov neesurements by wmore
than 102,

b.

The diffuser to lower plinun
differentizl pressure read-
ing on an {udividual jet
pump variecs frem the uesn

of all jet purm diffecran-
tial pressuras by move than
10%.

Whenever there 13 recirculat.om
flow with the reactor in the
Startup or Run Mode and cne e~
circulation pump 1s operating
with the equalizer velve cloaed,
the diffuser to lower plenum
differential pressure shall bhe
checked daily snd the diffesion-
tial pressure of an {ndividual
jet pump in & loop shall not
vary from the nean of all jet
punp differential nressures in
that loop by more than 10%.

Pump Flow Mismatch

Recfrculation pump speeds Qhall
be checked and logged at least
once per day.

Structural Integricy

1. Table 4.6.A together with sup-

plementary notes, specifies the
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The surveillance requirement for scram testing of all the
control rods after each refueling outage and 102 of the control
rods at l6-wveek intervals is adequate for determining the opera-
bility of the control rod system yet is not so frequent as to
cause excessive vear on the control rod system components.

The numerical valucs assigned to the predicted scram perfor-

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

Plant.

The occurrence of scran times within the limits, but signifi-
cantly lonzer than the average, should be viewed a2s an indica-
tion of systematic protlem with control rod drivea especially
Lf the number of drives exhibiting such scram tinmes exceeds
eight, the allowable number of inoperable rods.

In the analytical treatwment of the transients, 190 milliseconds
are allowed betwveen a neutron sensor reaching the scram point
and the start of negative reactivity insertion. This is ade-
quate and conservative when compared to the typically observed
time delay of about 270 milliseconds. Approximately 70 milli-
secondn afrter ncutrom flux recaches the trip point, the pilot
scram valve ovolenoid power supply voltage goes to zero an
approximately 200 milliseconds later, control rod motion begina.
The 200 oilliseconds are included in the allowsble acram inser-
tion times specified in Spacification 3.3.C.

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

The position of any rod bypassed must be known to

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

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

BASES:

D.

Reactivity Anomalies

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

Requiring a reactivity comparison at the specified
frequency assures that a comparison will be made
before the core reactivity change exceeds 1%Z A/ -
Deviations in core reactivity greater than 1%Z4 K are
not expected and require thorough evaluation. One
percent reactivity into the core would not lead to
transients exceeding design conditions of the reactor
system,
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— 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. 9
License No. DPR-68

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

A. The applications for amendments by Tennessee Valley Authority
(the licensee) dated January 12, May 11, July 8, September 23,
26, 27, October 28, November 16, December 13, 1977, .and
January 3, 1978, comply with the standards and requirements of
the Atomic Eneray Act of 1954, as amended (the Act), and the
Commission's rules and regulations set forth in 10 CFR
Chapter Is

B. The facility will operate in conformity with the applications,
the provisions of the Act, and the rules and requlations of
the Commission;

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

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

E. The issuance of this amendment is in accordance with 10 CFR Part
5] of the Commission's regulations and all applicable reguirements
have been satisfied.

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



(2) Technical Speéifications

The Technical Specifications contained in Appendices A

and B, as revised through Amendment No. 9 , are hereby
incorporated in the license. The licensee shall operate

the facility in accordance with the Technical Specifications.

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

FOR THE NUCLEAR REGULATORY COMMISSION

ol P Gathe

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

Attachment: _
Changes to the Technical
Specifications

‘Date of Issuance January']O, 1978

PEd



ATTACHMENT TO LICENSE AMENDMENT NO. 9

FACILITY OPERATING LICENSE NO. DPR-68

DOCKET NO. 50-296

Reyise Appendix A as follows:

Remove the following pages and replace with identically numbered

pages:
6 128
10 133
12 135
16 136
19 196
20 347
22 357
31 362
46 379
77 380
124 381

Marginal lines indicate changed area.



SAFETY LIMIT

LIMITING SAFETY SYSTEM SETTING

1.1 FUEL CLADDING INTEGRITY

10 Amendment 9

2.1 FUEL CLADDING INTEGR]ITY

W

Loop recircu-
lation flow
rate in per-
cent of rated
{rated loop
recirculation
flow rate equals

34.2x10¢ 1lb/hr)

In the event of
operation with the core

maximum fraction of limiting

power density (CMFLPD) greater
than fraction of rated thermal
power (FRP) the setting shall

be modified as follows:

FRP
SS[0.66W + 54K} HETTD

For no combination of
loop recirculation
flow rate and core
thermal power shall
the APRM flux scram
trip setting be
allowed to exceed
120% of rated thermal

power.

(NOTE: These
settings assume
operation within the
basic thermal
hydraulic design
criteria. These
criteria are

LHGR S 13.4kW/ft and
MCPR 2 1.27.



(o

SAFETY LIMIT

LIMITING SAFETY SYSTEM SETTING

B. coreT Pow t
{Reactor Pregsure $800 psjia)

C.

when the reactor pressure
is less than or equal to
800 psia, or core coolant
flow is less than 10% of
rated, the core thermal
power shall not exceed 823
MWt (about 25% of rated
thermsal power).

Powver Transient

To ensure that the Safety Limit
established in Specification
1.1.A and 1.1.B is not exceeded,
each required scram shall be
initiated by its expected scram
signal. The Safety Limit shall
be assumed to be exceeded when
scram is accomplished by means
other than the expected scram
signal.

2.1 FUEL CLADDING INTEGRITY

B. APRM Rod Block Trip Setting

The APRM Rod block trip
setting shall be:

snns (0.66W +42%)
where:

Spp = Rod block setting
in percent of rated
thermal power
(3293 Mwt)

W = Loop recirculation
flow rate in percent
of rated (rated loop
recirculation flow
rate equals
38.2 x 10% 1b/hr)

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

S._ S {0.66W +42% } IBE
reS { } CMFLPD
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uncertainties employed in deriving the safet limi i
) ' : 2 imit are
at the beqinning ot ecach fuel cycle. Y provided

The MCPR value used in the BCCS perfonianee evatuation (1.18) is less
limiting than the MCPR for operation (1.27).

Because the boiling transition corre Lation is based on a large
quantity of full scale data there i . a1 very high confidence that
operation of a fuel assembly at the condition of MCPR = 1.05
would not produce boiling transition. Thus, although it is not
required to establish the safety limit additional margin exists
pbetween the safety 1imit and the actual occurrence of loss of

cladding integrity.

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

1f reactor pressure should ever exceed 1400 psia during normal
power operating (the limit applicability of the boiling
transition correlation) it would be assumed that the fuel
cladding integrity safety Limit has been violated.

In addition to the boiling transition 1imit (MCPR=1.05) operation is constrained
to a maximum LHGR of 13.4 kW/ft. This limit is reached when the Core Maximum
Fraction of Limiting Power Density equals 1.0 (CMFLPD=1.0). For the case where
CMFLPD exceeds the Fraction of Rated Thermel Power, operation is permitted

only at less than 100% of rated power and only with reduced APRM scram settings
as required by specification 2.1.A.1.

At pressures pelow 800 psia, the core elevation pressure drop (0
power, 0 flow) is greater than 4.56 psi. At low powers and flows
this pressure differential is maintained in the bypass region of
the core. Since the pressure drop in the bypass region is
essentially all elevation head, the core pressure drop at low
powers and flows will always be greater than 4,56 psi. Analyses
show that with a flow of 28x103 lbs/hr bundle fiow, bundle
pressure drop is nearly independent of bundle power and has a
value of 3.5 psi. Thus, the bundle flow with a 4.56 psi driving
head will be greater than 28x103 1bs/hr. Full scale ATLAS test
data taken at pressures from 14.7 psia to 800 psia indicate that
the fuel assembly critical power at this flow is approximately
3.35 MWt. With the design peaking factors this corresponds to a
core thermal power of more than 50%. Thus, a core thermal power
limit of 25% for reactor pressures below 800 psia is

conservative.,

For the fuel in the core during periods when the reactor is
shutdown, consideration must also be given to water level
requirements due to the effect of decay heat. If water level
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Steady~state operaéion 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 coolant temperature is less than 750F.
This reduces the positive reactivity insertion to an acceptab]y Tow value.

In summary:
1. The licensed maximum power leve. is 3,293 Mwt.

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

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

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

The bases for individual set points are discussed below:
A. Neutro ux _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
instantaneous rate of heat transfer from the fuel
(reactor thermal power) is less than the instantaneous
neutron flux due to the time constant of the fuel.
Therefore, during transients induced by disturbances,
the thermal power of the fuel will be less 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 flow-biased scram provides even
additional margin. 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 integrity safety
limit is reached. The APRM scram setting was determined
by an analysis of margins required to provide a
reasonable range for maneuvering during operation.
Reducing this operating margin would increase the
frequency of spurious scrams, which have an adverse
effect on reactor safety because of the resulting
thermal stresses. Thus, the APRM setting was selected
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hecaute Lt provides adequate marqin tor the fuel
cladding integrity safety limit yet allows operating
margin that reduces the possibility of unnecessary
scrams.

The scram trip setting must. be adjusted to ensure that
the LHGR transient peak itz rot increased for any
combination of CMFLPD andFRP. The
scram setting is adjusted in accordance with the formula
in sSpecification 2.1.A.1, when the CMFLPD exceeds FRP.

Analyses of the limiting transients show that no scram
adjustment is required to assure MCPR > 1.05 when the
transient is initiated from MCPR >1.27.

APRM Flux Scram Trip Setting (Refuel or Start & Hot
Standy Mode)

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

IRM-Flux Scram_ Trip Setting

The IRM System consists of 8 chambers, 4 in each of the
reactor protection system logic channels. The IRM is a
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D.

a given point at constant recirculation flow rate, and thus
to protect against the condition of a MCPR less than 1.05.
This rod block trip setting, which is automatically varied
with recirculation loop flow rate, prevents an increase in
the reactor power level to excess values due to control rod
withdrawal. The flow variable irip setting provides
substantial margin from fuel deiage, assuming a steady-state
operation at the trip setting, over the entire recirculation
flow range. The margin to the Safety Limit increases as the
flow decreases for the specified trip setting versus flow
relationship; therefore, the worst case MCPR which could
occur during the steady-state operation is at 108% of rated
thermal power because of the APRM rod block trip setting.

The actual power distribution in the core is established by
specified control rod sequences and is monitored continuously
by the in-core LPRM system. As with the APRM scCram trip
getting, the APRM rod block trip setting is adjusted downward
if the CMFLPD exceeds FRP thus
preserving the APRM rod block safety margin.

Reactor Water low level Scram and Isolation
(Except Main Steamlines)

The set point for the low level scram is above the bottom of
the separator skirt. This level has been used in transient
analyses dealing with coolant inventory decrease. The
results reported in FSAR subsection N14.5 show that scram and
isolation of all process lines (except main steam) at this
level adequately protects the fuel and the pressure barrier,
because MCPR is greater than 1.05 in all cases, and system
pressure does not reach the safety valve settings. The scram
setting is approximately 31 inches below the normal operating
range and is thus adegquate to avoid spurious scrams.

Turbine Stop Valve Closure Scram

The turbine stop valve closure scram trip anticipates the
pressure, neutron flux and heat flux increase that could
result from rapid closure of the turbine stop valves., With a
scram trip setting of <10 percent of valve closure from full
open, the resultant increase in bundle power is limited such
that MCPR remains above 1.05 even during the worst case
transient that assumes the turbine bypass is closed. This
gcram is bypassed when turbine steam flow is below 30 percent
of rated, as measured by turbine first stage pressure.
Actuation of the relief valves limits pressure to well below
the safety valve setting.

E. bine Control Valve

1. Fast Closure Scram

The reactor protection system initiates a scram within
30 Msec after the control valves start to close. This
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LIMITING CONDITIONS POR OPERATION

SURVEILLANCE REQUIREMENTS

3.1 REACTOR PROTECTION SYSTEM

Applicability

Applies to the instrumentation
and associated devices which
initiate a reactor scram.

Objective

To assure the operability of
the reactor protection system.

Specification

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

eggec-eet =t

4.9

REACTOR PROTECTION SYGTEM
Applicability

Applies to the surveillance of
the instrumentation and
aseociated devicee which
initiate reactoy SCram.

Obijective

To specify the type and
frequency of surveillance to be
applied to the protection
instrumentation.

Specification

A. Instrumentation systems
shall be functionally
tested and calibrated as
indicated in Tables U§.1.A
and 4.1.B respectively.

B. Daily during reactor power operaticn
at greater than or equal to 25%
thermal power, the ratio cf Fraction
of Rated Power (FRP) to Core Maximum
Fraction of Limiting Power Density
(CMFLPL) shall be checked and the
scram snd APRM Rod Block settings
given by equations in specificatlions
2,1.A.1 and 2.1.B shall be calculated.

C. When it is determined that
a channel is failed in the
unsafe coandition, the
other RPS channels that
monitor the same variable
shall be functionally
tested immediately before
the trip system containing
the failure is tripped.
The trip system containing
the unsafe failure may be
untripped for short
periods of time tO allow
functional testing of the
other trip systen. The
trip system may he in the .
untripped position for no
more than eight hours per
functicual test period for
this testing. -
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The frequency of calibration of the APRM Flow Biasing Network has
been established as each refueling outage. There are several
instruments which must be calibrated and it will take several
hours to perform the calibration of the entire network. Wwhile
the calibration is being performed, a zero flow signal will be
sent to half of the APRM's resulting in a half scram and rod
block condition. Thus, if the calibration were perfcrmed during
operation, flux shaping would not be possible. Based on
experience at other generating stations, ¢rift of instruments,
such as those in the Flow Biasing Network, is not significant and
therefore, to avoid spurious scrams, a calibration frejuency of
each refueling outage is established.

Group (C) devices are active only during a given portion of the
operational cycle. For example, the IRM is active during startup
and inactive dQuring full~-power operation. Thus, the only test
that is meaningful is the one pérformed just prior to shutdown or
startup; i.e., the tests that are performed just prior to use of
the instrument.

Calibration frequency of the instrument channel is divided into
two groups, These arc as follows:

1. Passive type indicating devices that can be compared with
like units on a continuous basis.

2. Vacuum tube or semiconductor devices and detectors that drift
or lose sensitivity.

Experience with passive type instruments in generating stations
and substations indicates that the specified calibrations are
adequate. For those devices which employ amplifiers, etc., drift
specifications call for drift to be less than 0.4%X/month; i.e.,
in the period of a month a drift of .4% would occur and thus
providing for adequate margin. For the APRM system drift of
electronic apparatus is not the only consideration in determining
a calibration freguency. <Change in power distribution and loss
of chamber sensitivity dictate a calibration every seven days.
Calibration on this frequency assures plant operation at or below
thermal limits.

A comparison of Table 4.1.A and 4.1.B indicates that two
instrument channels have not been included in the latter table.
These are: mode switch in shutdown and manual scram. All of the
devices or sensors associated with these scram functjons are
simple on-off switches and, hence, calibration during operation
is not applicable, i.e., the switch is either on or off.

The ratio of Core Maxirum Fraction of Limiting Power Density (CMFLPD) to Fraction

of Rated Power (FRP) shall be checked out once per day to determine if the APRM
scram requires adjustment, This will normally be done by checking the LPRM readings.
Only a small number of control rods are moved daily Juring steady-state operation

and thus the ratio is not expected to change significantly.
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/\

NOTES_FOR_TABLE 3.2.C

1.

10.

For the startup and run positions of the Reactor Mode
Selector Switch, there shall be two operable or tripped trip
systems for each function. The SRM, IRM, and APRM (Startup
mode) , blocks need not be operable in "Run" mode, and the
APRM (Flow biased) and RBM rod blocks need not be operable in
"startup" mode. If the first column cannot be met for one of
the two trip systems, this condition may exist for up to
seven days provided that during that time the operable system
is functionally tested immediately and daily thereafter; if
this condition last longer than seven days, the system with
the inoperable channel shall be tripped., If the first column
cannot be met for both trip systems, both trip systems shall
be tripped.

W is the recirculation loop flow in percent of design. Trip
level setting is in percent of rated power (3293 MWt).
A ratio of FRP/CMFLPD 1.0 is permitted at reduced power,

See Specification 2.1 for APRM control rod block
setpoint.
IRM downscale is bypassed when it is on its lowest range.

This function is bypassed when the count rate is 2 100 cps
and IRM above range 2.

One instrument channel; i.e., one APRM or IRM or RBM, per
trip system may be bypassed except only one of four SRM may
be bypassed.

IRM channels A, E, C, G all in range 8 bypasses SRM channels
A & C functions.

IRM channels B, F, D, H all in range 8 bypasses SRM channels
B & D functions. '

The trip is bypassed when the reactor power is < 30%.

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

This function 1is only active when the mode switch is in Run.
This function is automatically bypassed when the IRM
instrumentation is operable and not high.

The inoperative trips are produced by the following
functions:

a. SRM and IRM
1 Local "operate-calibrate" switch not in operate.

(2) Power supply voltage low.
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.3

REACTIVITY CONTROL

b.

puring the
shutdown
procedure no rod
movement is
permitted
between the
testing
performed above
20X power and
the
reinstatement of
the RSCS
restraints at or
above 20% power.
Alignment of rod
groups shall be
accomplished
prior to

per forming the
tests. '

Whenever the
reactor is in

the startup oOrx
run modes below
20% rated power
the Rod Worth
Minimizer shall
be operable or a
second licensed
operator shall
verify that the
operator at the
reactor console
is following the
control rod
program. A second
licensed operator
may not be used in
leiu of the RWM dur-
ing scram time test~

ing in the startup ox

run modes below 20%
of rated thermal
power.

1

4.3 REACTIVITY CONTROL

24 Amendment 9

The capability
of the RSCS to
properly fulfill
its function
shall be
verified by the
following tests:

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
seguences.

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 of
test complete
light.

The capability
of the Rod Worth
Minimizer (RWM)
shall be
verified by the
following
checks:



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.3 REACTIVITY CONTROL

C. Scram Insertion Times

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

§ Inserted From Avg. Scram Inser-
Fully Withdrawn tion Times (secC

S 0.375

20 0.90

50 2.0

90 3.5

2. The average of the
scram insertion times
for the three fastest
operable control rods
of all groups of four
control rods in a
two-hby-two array
shall be no greater
than:

% Inserted From Avg. Scram Inser-
Fully wWithdrawn tion Times (gsec)
5 0.398

20 0.954

S0 2.120

90 3.800

3. The maximum scram

insertion time for
90% insertion of any
operable control rod
shall not exceed 7.00
seconds.

4.3 REACTIVITY CONTROL

C. Scram Insertion Times

1. After each refueling outage all
operable rods shall be scram time
" tested from the fully withdrawn
position with the nuclear system
pressure above 350 psig (with
saturation temperature.) This
testing shall be completed prior
to exceeding 40% power. Below
20% power, only rods in those
sequences (A2 and A3y or Bpo
and Bg)) which were fully with-
drawn in the region from 100%
rod density to 50% rod density
shall be scram time tested. The
sequence restraints imposed
upon the control rods in the
100-50 percent rod density groups
to the preset power level mey
be removed by use of the indi-
vidual bypass switches associated
with those control rods which
are fully of partially withdrawn
and are not within the 100-50
percent rod density groups. In
order to bypass a rod, the
actual rod axial position must
be known; and the rod must be in
the correct in-sequence position.

2. At 16 week intervals, 10% of the
operable control tod drives
shall be scram timed above
800 psig. VWhenever such scram
time measurements are made, an
evaluaticn shall be made to
provide reasonable assurance
that proper control rod drive
performance is being
maintained.
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reqgardless ot-—che rod pattern. This 18 txr_€ 10X ail
normal and abnormal patterns including those which
maximize individual control 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 rod drop limit. 1In 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 to 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 a kackup to procedure control
of control rod sequences, which limit the maximum
reactivity worth of control rods. In the event that the
Rod Worth Minimizer is out of service, when required, a
second licensed operator can manually fulfill the
control rod pattern conformance functions of this
system. 1In 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 limit on rod worth to preclude ‘
unacceptable consequences in the event of a control rod
drop. At low powers, below 20 percent, these devices
force adherence to acceptable rod patterns. Above 20
percent of rated power, no constraint on rod pattern is
required to assure that rod drop accident consequences
are acceptable. Control rod pattern constraints above
20 percent of rated power are imposed by power
distribution requirements, as defined in Section 3.5.1I,
3.5.J, 4.5.I, and 4.5.F of these technical
specifications. Power level 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 allowable to bypass certain rods in the RSCS during scram
time testing below 20% of rated power in the startup or run modes, a second
licensed operater 1s not an acceptable substitute for the EWM during thic
testing.

The Source Range Monitor (SRM) system performs no
automatic 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 or above the initial value of 10—-° of rated
power used in the analyses of transients from cold
conditions. One operable SRM channel would be adequate
to monitor the approach to criticality using homogeneous
patterns of scattered control rod withdrawal. A minimum
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The degraded perton_.nce: of the original drive U IRUB 14 4948)
under dirty operatiog conditions and the insensitivity of the
redesigned drive (CRD7RDBI44B) has been demonstrated by a
gering of enqginesring tests under simulated reactor operating
conditions., The successful performance of the new drive
under actual operating conditions has also been demonstrated
by consistently good in-service test results for plants using
the new drive and may ke inferred from plants using the older
model drive with a modified (larger screen size) internal
filter which is less prone to plugging. Data has been
documented by surveillance reports in various operating
plants. These include Oyster Creek, Monticello, Dresden 2
and Dresden 3. Approximately 5000 drive tests have been

recorded to date.

Following identification of the vplugged filter" problem,
very frequent scram tests were necessary to ensure proper
performance. However, the more frequent scram tests are now
considered totally unnecessary and unwise for the following
reasons:

1. Frratic scram performance has been jdentified as due to
an obstructed drive filter in type “A" drives. The
drives in BFNP are of the new "B" type design whose
scram performance is unaffected by filter condition.

2. The dirt load is primarily released during startup of
the reactor when the reactor and its systems are first
subjected to flows and pressure and thermal stresses.
Special attention and measures are now being taken to
assure cleaner systems. Reactors with drives identical
or similar (shorter stroke, smaller piston areas) have
operated through many refueling cycles with no sudden or
erratic changes in scram performance. This
preoperational and startup testing is sufficient to
detect anomalous drive performance.

3. The 72-hour outage limit which initiated the start of
the frequent scram testing is arbitrary, having no
logical basis other than quantifying a "major outage™®
which might reasonably be caused by an event sO severe
‘as to possibly affect drive performance. This
requirement is unwise because it provides an incentive
for shortcut actions to hasten returning "on line" to
avoid the additional testing due a 72-hour outage.

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

Ihe numerical values assigned to the predicted scram
performance are pased on the analysis of data from other
BWR's with control rod drives the same as those on
Browns Ferry Nuclear Plant.

The occurrence of scram times within the limits, but
significantly longer than the average, should be viewed
as an indication of systematic problem with control rod
drives especially if the number of drives exhibiting
such scram times exceeds eight, the allowable number of
inoperable rods.
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_In the analytIEél treatment of the transients, 390
milliseconds are allowed between a neutron sensorx
reaching the scram point and the start of negative
reactivity insertion. This is adequate and conservative
when compared to the typically observed time delay of
about 270 milliseconds. Approximately 70 milliseconds
after neutron flux reaches the trip point, the pilot
scram valve solenoid power supply voltage goes to zero
an approximately 200 milliseconds later, control rod
motion begins. The 200 milliseconds are included in the
allowable scram insertion times specified in
Specification 3.3.C.

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

The position of any rod bypassed must be known to be in accordance

with rod withdrawal sequence. Bypassing of rods in the manner described
in specification k,3.C.1 will allow the subseguent withdrawsl of any rod
sersymed in the 100 percent to 50 percent rod density groups; however,
it will meintain group notch control over all rods in the 50 percent
pover level renge. In addition, RSCS will prevent movement of rods in
the 50 percent density to a preset power level range until the scrammed

rod has been withdrawn.

Reactivity Anomalies

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

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

SURVEILLANCE REQUIREMENTS

.6  PRIMARY SYSTEM ROUNDARY

5. Steady state operation with both

recirculation pumps out of ser-
vice for up to 12 hrs is per-
mitted. During such interval
restart of the recirculation

pumps is permitted, provided the

toon discharge temperature is
Within 759F of the saturation
temperature of the reactor
vessel water as determined hy
dome pressure. The total
elapsed time in natural circula-
tion and one pumn cperation rust
be ne greater than 24 hrs.

Structural Inteqrity

1. The structural
integrity of the
primary system shall
be maintained at the
level required by the
original acceptance
standards throughout
the life of the
plant. The reactor
shall be maintained
in a cold shutdown
condition until each
indication of a
defect has been
investigated and
evaluated.,

4.6

1.

2.
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Ge Structural Inteqrity

Table 4.6.A together
with supplementary
notes, specifies the
inservice inspection
surveillance
requirements of the
reactor coolant
system as follows:

a. areas to be
inspected

b. percent of areas
to be inspected
during the
ingpection
interval

Ce inspection
frequency

d. methods used for
inspection

Evaluation of
inservice inspections
will be made to the
acceptance standards
specified for the
original equipment.

The inspection
interval shall be 10
years.

Additional
inspections shall be
performed on certain
circumferential pipe
welds as listed to
provide additional
protection against
pipe whip, which
could damage
auxiliary and control

system.

Feedwater~- GFW-9, KFwW-13,
GFW-12, GFw-26,
KFw-31, GFwW-29,
KFW-39, GFW-15,
KFw-38,

and GPW-32



LIMITING CONDITIONS FOR OPBINEION

SURVEILLANCE RPQUIREMENTS

.

EIR__EBQIEEILQE_§X§IBH§
Applicability:

Applies to operating status of
the high pressure water and Co,
fire protection systems for the
reactor building, diesel
generator buildings, control
bay, intake pumping statiom,
cable tunnel to the intake
pumping station, and the fixed
spray system for cable trays
along the south wall of the
turbine buildng, elevation 586.

objectjve:

TO assure availabilitv of Fire
Protection Systems,

Specification:

~ A, High Presgure Fire
Protection System

1. The High Pressure

Fire Protection
System shall have:

a. Two (2) high
pressure fire
pumps operable
and aligned to
the high
pressure fire
header.

b. Automatic
initiation loqic
operable.

8. 11

E (029 ST

Applicability:

Applies to the surveillance
requirements of the hiqgh
pressure water and CO, fire
protection systems for the
reactor building, diesel
generator buildings, control
bay, intake pumping statiom,
cable tunnel to the intake
pumping station, and ths fixed
spray system for cable trays
along the south wall of the
turbine building, elevation 586
when the corresponding limiting
conditions for opetation are in
effect.

gbiective:

To verify the operability of
the Pire Protection Systems.

8 ca H

A, e8s re

1. Hiqh Pressure Pire
Protection System

Testing:
Item Frequency
a, Simulated Once/year

automatic

and manual
actuation of
high pressure
pumps and auto-
matic valve
operability

b, Pump ) Once/month
Operability

c. Deleted

d, Pump
capability

Once/3 yemt
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The tire protection system is desiqgned to supply t._ required
flow and pressure to an individual load listed on Table 3.11.A
whils maintaining a design raw service water load of 1132 apm.

4,11 _BASES

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

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

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

be checked immediately and daily thereafter to demonstrate

operability. If the CO, Fire Protection System becomes

inoperahble in the cable spreading room, one 125-pound (or larger)

fire extinguishere will be placed at each entrance to the cable

spreading room. ‘

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

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

Semiannual tests of heat and smoke detectors are in accordance
with the NFPA code.

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

1.  An analysis was made of worst-case fire detection circuits at
Erowns Ferry to determine the probability of no undetected
failure of the circuits occurring between system test times
as specifi=d in ths surveillance requirements. A circuit is
defined as the wire connections and components that affect
transmission of an alarm signal between the fire detectors
and +he control room annunciator. Three circuits were
analvzed which were representative of an alarm-only circuit,
a water-foq circuit, and a CO, circuit. The spreading room B
smoke detector was selected as the worst-case alarm-only
circuit because it had the largest number of wires and
connections in a single circuit. The HPCI water-fog circuit
was selected for analysis because it is the only water-fog
circuit in the area of applicability for technical
gspecifications. The Standby Diesel Generator Room A €O, —
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.0

6.1

ADMINISTRAT»E CONTROLS

Organizatiaon

A.

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

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

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

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

Qualifications of the Browns Ferry Nuclear Plant
management and operating staff shall meet the minimum
acceptable levels as described in ANSI - N18.1,

selection and Training of Nuclear Power Plant Personnel,
dated March 8, 1971. The qualifications of the Health Physics
Supervisor will meet or exceed the minimum acceptable levels as
described in Regulatory Guide 1.8, revision 1, dated Sept. 1975.

Retraining and replacement training of station personnel.w

- shall be in accordance with ANSI - N18.1, Selection and

Training of Nuclear Power Plant Personnel, dated March
8, '1971. The minimum frequency of the retraining
program shall be every two years.

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

Responsibilities of a post-fire overall restoration
coordinator will consist of duties as described in
section 6.9.

The Safety Engineer shall have the following qualifications:

a. Must have a sound understanding and thorough
technical knowledge of safety and fire protection
practices, procedures, standards and other codes
relating to electrical utility operations. Must be
able to read and understand engineering drawings.
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6.0

6.7

ADMINLSTRATIVE CONTROLS

Reporting Requirements

In addition to the applicable reporting requirements of Title
10, Code of Federal Requlations, the following identified
reports shall be submitted to the Director of the appropriate
Regional Office of Inspection and Enforcement unless
otherwise noted.

1. Routine Reports

de

Startup Report. A summary report of plant startup
and power escalation testing shall be submitted
following (1) receipt of an operating license, (2)
amendment to the license involving a planned
increase in power level, (3) installation of fuel
that has a different design or has been
manufactured by a different fuel supplier, and (4)
modifications that may have significantly altered
the nuclear, thermal, or hydraulic performance of
the plant. The report shall address each of the
tests identified in the FSAR and shall in general
include a description of the measured values of the
operating conditions or characteristics obtained
during the test program and a comparison of these
values with design predictions and specifications.

‘Any corrective actions that were required to obtain

satisfactory operation shall also be described.

Any additional specific details required in license
conditions based on other commitments shall be
included in this report.

Startup reports shall be submitted within (1) 90

.days following completion of the startup test

program, (2) 90 days following resumption or
commencement of commercial power operation, or (3)
9 months following initial criticality, whichever
is earliest. If the Startup Report does not cover
all three events (i.e., initial criticality,
completion of startup test program, and resumption
or commencement Of commerical power operation),
supplementary reports shall be submitted at least
every three months until all three events have been
completed.
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6.0 ADMINISTRATIVE CONTROLS

PAGE DELETED

330 Amendment 9



6.0 ADMINISTRATIVE CONTROLS FEEN

-~

b. Annual Operating Report

A tabulation on an annual basis of the number
of station, utility and other personnel
(including contractors) receiving exposures
greater than 100 mrem/yr and their associated
man rem exposure according to work and job
functions,* e.g., reactor operations and
surveillance, inservice inspection, routine
maintenance, special maintenance - (describe
maintenance), waste processing, and refueling.
The dose assignment to various duty functions
may be estimates Lkased on pocket dosimeter,
TLD, or film badge measurements. Small
exposures totalling less than 20% of the
individual total dose need not be accounted
for. In the aggregate, at least 80% of the
total whole body dose received from external
sources shall be assigned to specific major
work functions.

Ce Monthly Operati ngq Report. Routine reports of
‘operating statistics and shutdown experience shall
'be submitted on a monthly basis to the Office of
"Inspection and Enforcement, U.S. Nuclear Regulatory
commission, Washington, D.C. 20555, with a copy to
the appropriate Regional office, to be submitted no later
than the tenth of each month following the calendar
month covered by the report. A parrative summary of operating
experience shall be submitted in the above schedule. '
Reportable Occurrences

Reportable occurrences, including corrective actions and
measures to prevent reoccurrence, shall be reported to
the NRC. Supplemental reports may be required to fully
describe final resolution of occurrence. In case of
corrected or supplemental reports, a licensee event
report shall be completed and reference shall be made to
the original report date.
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S~ UNITED STATES —
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

*
SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATTON

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

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

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

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT, UNIT NOS. 1, 2 AND 3
DOCKET NOS. 50-259, 50-260 AND 50-296

1.0 Introduction

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

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

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

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

were undrilled.

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



2.0
2.1

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

a Loss of Coolant Accident (LOCA) ana}gsjs report 3), an increased
relief valve simmer margin ?vgluation a), and responses to our requests
for additional information.(4

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

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

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

Rod Worth Minimizer and the Rod Sequence Control System during

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

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

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

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

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

Nuclear Characteristics

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



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

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

The Technical Specification requirement for the storage of fuel

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

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

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

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

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

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

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

Mechanical Design

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

in the deneric 8x8 reload Topical Report (Reference 5) except that
two 9/32 inch holes are drilled in the lower tie plate of each
reload assembly to provide bypass flow. Also, the improved water
rod désign described in Section 3.1 of Reference 5 has been adopted.
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The generic 8x8 reload Topical Report (5), supplements of which
are under review, has been found acceptable for use for reactors
containing 8x8 reload fuel, when supplemented with information
required by our status report (Reference 6) on the GE generic
report evaluation. On the basis of our review of the generic
8x8 reload Topical Report and the reload submittal we conclude
that the mechanical design of the B.F.#1 Reload 1 is acceptable.

2.3 Thermal-Hydraulics

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

(1) the fuel damage safety 1limit,

(2) the Timiting conditions of operation (LCO) such that the
safety 1imit is not exceeded for normal operation and
anticipated transients, and

(3) the 1imiting conditions of operation such that the initial
conditions assumed in the accident analyses are satisfied.

We have eva1uate?7§he B.F.#1 Cycle 2 thermal margins based on

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

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

The fuel cladding safety 11T;§ MCPR has been increased from 1.05
to 1.06, based on the GETAB statistical analysis, to assure

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

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



The uncertainties in core and system operating parameters and the
GEXL correlation uncertainties expected for Cycle 2 operation of
B.F.#1 are the same as those used for the original statistical
analysis (Table 4-2 of Reference 5) on which the fuel cladding
safety 1imit MCPR is based except for those increased changes due
to a reload core. For example the standard deviation for the TIP
readings uncertainty for the Cycle 2 core is 8.7% whereas the
GETAB NEDO-10958 report shows 6.3%. The increase in uncertainty
for the Cycle 2 core is a consequence of the increase in uncertainty
in the measurement of power in a reload core. A TIP uncertainty
of 6.3% would be applicable if this were the initial core. In
both cases the TIP reading uncertainties are based on a symmetrical
planar power distribution.

The bundle power distribution for Cycle 2 is expected to include

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

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

2.3.2 Gperating Limit MCPR

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

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

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

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



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

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

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

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

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

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

the minimum operating values. The minimum operating MCPR values

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

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

not exceed the safety 1imit MCPR of 1.06. We conclude that the
calculated consequences of the anticipated operational transients

do not violate the thermal 1imits of the fuel or the pressure limits
of the reactor coolant boundary.

2.4 Accident Analysis

2.4.1 Fuel Loading Error

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

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

a MCPR no less than 1.06 for an operating 1imit MCPR of 1.31 and

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

2.4.2 Control Rod Drop Acécident

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

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

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

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

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

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



2.4.3 Fuel Handling Accident

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

2.4.4 ECCS Appendix K Analysis

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

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

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



We have reviewed the corrected analyses submitted for the reload

in Reference 3 along with a supplemental evaluation submitted in

Reference 3a. We conclude that the B.F.#1 will be in conformance

with all requirements of 10 CFR 50.46 and Appendix K to 10 CFR

50 when: (1) it is operated in accordance with the "MAPLHGR VERSUS

AVERAGE PLANAR EXPOSURE" values given in Tables 3.5.I-1, -2, -3

and -4 of Reference 3a and (2) when it is operated at a MCPR equal

to or greater than 1.20 (more restrictive MCPR Timits are currently

required for reasons not connected with the Loss-of-Coolant Accident,
as described elsewhere in this SER). '

The analyses submitted in Reference 3 provide all information
requested in our letter to GE on June 30, 1977, regarding number
of breaks to be analyzed, documentation to be provided, etc. for
the new analyses. These analyses for B.F.#1 reference the lead
plant (James A. Fitzpatrick Nuclear Power Plant) analyses for
BWR/4 plants with the low-pressure-coolant-injection system
modification.

The staff's Safety Evaluation for Fitzpatrick is also lead plant
evaluation and is incorporated by reference herein. This B.F,#]

ECCS evaluation considers only matters which differ from Fitzpatrick.
The following description is proivded of particular features of

the analysés which are different from the Tead plant analyses and

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

Tine break.

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

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

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

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

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

*

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

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

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

2.4.5 Steam Line Break Accident

Steam 1ine break accidents which are postulated to occur inside

containment are covered by the ECCS analysis discussed in section

2.4.4. The analysis of steam line break accidents occurring

outside containment as presented by the licensee is acceptable

F=ed ?E gyr review and acceptance of the generic report NEDO-
60. ?

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

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

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

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

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

and 81 psi respectively) exists between the peak vessel pressure
and the ASME Code allo ab}e vessel pressure which is 110% of the
vessel design pressure 3a), The analysed event, which produced

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

end of cycle scram characteristics, void coefficient and Doppler
coefficients. Furthermore, it has been demonstrated that should
the MSIV transient be initiated at a reactor power slightly above
the value assumed for the analysis (because of uncertainties in
monitoring of power) theri would still be an adequate margin to the
ASME code pressure limit( ). Similarly, should the transient be
initiated at the maximum dome pressure allowed by the Technical
Specifications rather than that assumed for th? ?na1ysis there
would be adequate margin to the pressure limit 47,

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

Based on the analysis and sensitivity studies submitted by the
licensee the overpressure analysis for B.F.#1 for Cycle 2 has
been found acceptable.

Thermal Hydraulic Stability Analyses

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

design guidefdecay ratio. We find these results to be acceptable.

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

could be reached during an éperatiohal transient from high power
whete the plant sustains a trip of both recirculation pumps. The
concerns are motivated by increasing decay ratios as equilibrium

fuel cycles are approached and as fuel designs improve. Qur concerns
relate to both the consequences of operating at the ultimate decay
ratio - for the equililirium. core and the capacity of analytical
methods to accurately predict decay ratios. The General Electric
Company is addressing these concerns through meetings, Topical
Reports and a test program.

Until this issue has been resolved generically, we have imposed

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

Recircuﬁatioh Pump Startup From The Natural Circulation Operational

Mode

During a recent BWR reload review (10) we raised a concern about
recirculation pump startup from the natural circulation operational
mode. Such pump startup could increase flow, collapse moderator
voids, and subsequently result in a ri?ctivity inse{¥i?n transient.
We note that. the licensee identified(4) an analysis{16) made for a
startup of an idle recirculation loop at power and flow conditions
near natural: circulation. However, the reported analysis does not
adequately address our question on this matter and is still under
review. Therefore, authorization to operate in this fashion would
require additional analyses as to this accident sequence and its
consequences. In the absence of this information, the licensee has
agreed ‘to have the Technical Specifications amended to restrict power
operations in the natural circulation mode to reduce the potential
for such an accident and to not allow startup of a recirculation

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

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

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

in monitoring power distributions are sufficiently small that the
design basis safety 1imit MCPR of 1.06 is applicable.

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

would result from geometrical and random noise effects alone.
Because the criteria on the maximum uncertainty allowed before
taking corrective action are based on geometrical and noise
uncertainties only, the TIP symmetry test for B.F.#1 is expected

to conservatively overestimate the conditions under which actions
are required. The results of the tests will be available within

90 days of startup.

Rubber Shoe Cover Lost In Reactor Vessel

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

rated reactor core flow in a test flow loop that simulated the core
entry flow path configuration.

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

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

the primary system.

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

(even a rubber shoe cover before high temperature weakens it

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

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

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

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

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

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

at the equivalent of 30% flow.) 4

Under startup conditions proposed by TVA and described below, the

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

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

(under boiling water) we know that this material becomes much weaker
as temperature is increased. NRC staff personnel who are familiar with
physical properties and behavior of rubber, the TVA staff, and the
Goodyear Tire and Rubber Company technical staff agree that this same
trend would continue to higher temperature; i.e., that above 500°F the
rubber would have less tensile strength and would disintegrate faster
than at less-than-200°F.
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Therefore we concur with the TVA staff that the rubber shoe would
reach the weakened (autoclaved) condition and would subsequently
disintegrate into pieces so tiny that they could not cause flow
blockages having any safety significance after exposure to in-reactor
temperatures above 500°F and flows in excess of 30%-of-rated flow

for 60 hours.

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

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

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

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

Based on the above, we concur with TVA that full power operation of
Browns Ferry Unit 1 following the startup procedures described
will not pose a hazard to safe operation.



- 17 -

2.10 Technical Specification Changes For B.F.#1 Cycle 2

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

The Ticensee has proposed to incorporate fuel densification

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

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

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

change is addressed in Section 2.7.

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

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

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

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

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

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

TVA requested a change to the Technical Specifications for Units

1, 2 and 3 that w?¥}9 clarify the operability requirements of the
RWM and the RSCS. This change relates to a surveillance
requirement of the Technical Specifications to test the insertion
time for all operable control rods after each refueling outage.
This testing is necessary to ensure that the control rods will
insert within the time used for the transient analyses which
demonstrate that the core safety limits will not be violated during
those transients. In order to test some of the rods, the restraints
imposed by the RSCS must be by-passed. The Standard Technical
Specifications being issued for plants presently being licensed
include such an allowance for by-pass. The RWM also has an
allowance for inoperability below 20 percent power provided that

a second operator verifies that the operator at the reactor

console is following the control rod program.

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

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

we find the changes acceptable.

Health Physics Supervisor

TVA requested a change to the Technical Specifications for Units

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

TVA requested a change to the Technical Specifications for Units
1, 2 and 3 to modify the fire protection specifications.(19 We
have not completed our review of all of the proposed changes.
However, one change that they proposed would change the frequency
of testing automatic valves and control devices from quarterly
to annually. Annual testing of automatic valves and control
“devices is in accordance with NFPA Code Volume II, 1975, Section
15, paragraph 6015. More frequent testing would require more
automatic system inoperability, since there are a large number
of automatic valves installed and certain portions of the system
must be isolated in order to perform the testing. The present
Standard Technical Specifications for new plants require annual
testing. Based on the foregoing, we find the proposed annual
testing acceptable.

Annual Operating Report

Regulatory Guide 1.16, "Reporting of Operating Information -
Appendix A Technical Specifications," is the basis for reporting
requirements found in Technical Specifications today. When these
Technical Specifications were issued we requested that licensees
use the formats in the guide for the Licensee Event Report (LER)
and Monthly Operating Report. In some cases licensees' use of
these formats was required by a reference to Regulatory Guide 1.16
4in the Technical Specifications. After two years of experience
with the reporting requirements identified in this guide we
reviewed the scope of information licensees are required to submit
~in the LER, Annual Operating Report, Monthly Operating Report

and Startup Report.

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

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

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

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

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

Core Maximum Fraction of Limiting Power Density (CMFLPD)

TVA proposed a change to the Technical Specifications for Units
1, 2 and 3 relating to the formula for the Timiting settings on
the Average Power Range Monitor's scram and rod block setpoints.(Z])
The change involves substituting an equivalent expression _______4

\CMFLPD ¢

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

FRP is the fraction of rated power

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

MTPF is the existing maximum total peaking factor

Since Cycle 2 of Unit 1 includes both 7x7 and 8x3 fuel assemblies
which have different design values of the total peaking factor, two
formulas would be required for each setpoint with the more Timiting
result being applicable. The CMFLPD is the highest ratio, for all
fuel types in the core, of the maximum fuel rod power density (Kw/ft)
for a given fuel type to the 1imiting fuel rod power density (Kw/ft)
for that fuel type. Therefore, a single formula with a unique
solution is obtained. In addition, the process computer program
for the Browns Ferry Plant already computes the CMFLPD and properly
normalizes to the appropriate fuel type. We, therefore, find this
change acceptable.
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Conclusions

Environmental Considerations

We have determined that these amendments do not authorize a change
in effluent types or total amounts nor an increase in power Tevel
and will not result in any significant environmental impact. Having
made this determination, we have further concluded that these
amendments involve an action which is insignificant from the

standpoint of environmental impact, and pursuant to 10 CFR §51.5(d)(4)

that an environmental impact statement, or negative declaration
and environmental impact appraisal need not be prepared in
connection with the issuance of these amendments.

Safety: Considerations

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

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

January 10, 1978
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UNITED STATES NUCLEAR REGULATORY COMMISSION

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

TENNESSEE VALLEY AUTHORITY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY
OPERATING LICENSES

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

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

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



startup for Cycle 2 has been imposed until sufficient high temperature
recirculation has taken place to ensure disintegration of a rubber
shoecover that had fallen into the Unit 1 vessel during the refue]ing‘
outage.

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

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

proposed action.



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

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

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

FOR THE NU f%AR REGULATORY COMMISSION
(jT—A.!Schwencer, Chief

Operating Reactors Branch #1
Division of Operating Reactors




