UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20658

TENNESSEE VALLEY AUTHORITY
DOCKET NO, 50-260
BROWNS FERRY NUCLEAR PLANT, UNIT ?
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 181
License No, DPR.K?

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

E.

20

The application for amendment by Tennessee Valley Authority (the
licensee) dated June 8, 1990, complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act),
and the Commission's rules and regulations set forth in 10 CFR
Chapter 1;

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

There is reasonable assurance (1) that the activities authorized by
this amendnent can be conducted without endangering the health and
safety of the public, and (11) that such activities will be
conducted in compliance with the Commission's regulations;

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

The issuance of this amendment is in accordance with 10 CFR Part 51
of the Commission’s regulations and all applicable requirements have
been satisfied.
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.2.

Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this Ticense amendment

and paragraph 2.C.(2) of Facility Operating License No. DPR-52 is hereby
amended to read as follows:

(2) TYechnical Specifications

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. , are hereby incorporated in the
license, The licensee shall operate the faci1ity in accordance with
the Technica) Specifications,

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

FOR THE NUCLEAR REGULATORY COMMISSION

%ﬁ“ﬂ)ﬁi}( (,y - 9 u»&f)—ﬁ"‘*—-
Frederick J. Hebdon, Director
Project Directorate 11-4

Division of Reactor Projects - 1/11
0ffice of Nuclear Reactor Regulation

Attachment:
Changes to the Technica)
Specifications

Date of Issuance: December 18, 1990



ATTACHMENT TO _LICENSE AMENDMENT NO, 181
FACILITY OPERATING LICENSE NO, DPR-52
DOCKET NO. 50-260

Revise the Appendix A Technica) Specifications by removing the pages
fdentified below and inserting the enclosed pages. The revised pages
are identified by the captioned amendment number and contain marginal
Tines indicating the area of change. Overleaf pages* are provided to
maintain document completeness,

¥%¥9§%l-1 }¥§;;;l-l'
1.1/2.1-2 1.1/2.1-2
1.1/2.1-3 1.1/2.1-3
1.1/2.1-4 1.1/2.1-4*
1.172.1<6 1.1/2.1-6
- 1.1/2.1-6a
1.1/2.17 1.1/2.1-7
- 1.1/2.1-7a
1.1/2.1-12 1.1.2,1-12
1.1/2.1-13 1.1/2.1-13*
1.1/2.1-14 1.1/2.1-14
1.1/2.1-15 1.1/2.1-15
1.1/2.1-16 1.1/2.1-16
"o 1.1/2.1-16a
3.2/4,2-25 3.2/4.2-25
.- 3.2/4,2-252
3.5/4.5-20 3.5/4.5-20
3.5/4.5-20a 3.5/4.5-20a*%

*Denotes overleaf or spillover page



d.d/2.). FUEL CLADDING INTEGRITY
SAVETY LIMIT

LIMITING SAFETY SYSTEM SETTING

1

|

FUEL _CLADDING INIEGRITY
Apelicability

Applies to the Interrelated
variables wesociated with fuel
thermal behavior,

Obiective

To entablish iimite which
ensure the integrity of the
fuel cleadding.

Specifications

Thermal Power Limits

Reactor Presaure >800
psie and Core Flow
> 10% of Rated.

When the resctor
pressure is greater
than 800 psia, the
existence of a minimun
critical pover ratio
(MCFR) less than 1.07
shall constitute
violation of the fuel
cladding integrity
safety limit,

1.172.1-1

2.1 FUEL CLADDING IRTFGRIIY
Applicability

Applies to trip settings of
the instruments end devices
vhich are provided to
prevent the reactor system
safety limits from being
excerded,

Objective

To define the level of the
process variables at which
automatic protective action
is initiated to prevent the
fuel cladding integrity
eafety limit from being
exceeded,

specifications

The limiting safety gystem
settings shkall be as
specified below:

A. PEeutron Flux Trip
Settings

APRM Flux Scram
Trip Setting
{(RUN Mode) (Flow
Biased)

a. VWhen the Mode
Switeh {8 in
the RUN
position, the
APRM flux
ecram trip
setting
shall be:

Amendment 181




SAVETY LIMIT : LIMITIRG SAFETY SYSTEM SETTING

2.1.A RBeutron Flux Irip Settinge

2.1.A.1.,a {Cont'd)
5¢(0.58W 4+ 62%)
wvhere:

§ = Setting in
percent of
rated
thermal
power
(3293 Mwe)

¥ = Loop
recirculation flow
rate in percent of
rated (rated loop
recirculation flow
rate e uale 34,2x100
ib/hr)

b, Frr no combination of
loop recirculation
flow rete and core
thermal power shall
the APRM flux scram
trip setting be
alloved to exceed 120%
of vated thermal power,

BFN 1.1/72.1-2 Amendment 181
Unit 2



L.d/2.4  FUEL CLADDING INTEGRITX
SAYETY LIMIT LINITING SAFETY SYSTEM SETTING

2.1.A Neutron Flux Irip Settings

201.‘-1-b. (cont.d)

NOTE: These settings assume
operation within the basic
thermal hydraulic design
criteria, These criteria are
LHGR <13.4 kW/ft end MCPR
within l1imite of
Specification 3.5.K. It {t
is determined that either of
these design criteria is
being violated during
operation, sction shall be
initiated within 15 minutes
to restore operation within
prescribed limics,
Surveillance requirements for
APRM screm setpoint are given
in Specification 4.5.L.

¢. The APRM Rou Block trip
setting shall be:

Spps (0.58W 4+ 50%)
where:

Spp = Rod Block
setting in
percent of rated
thermal power
(3293 M)

¥V = Loup
recirculation
flow rate in
percent of rated
(rated loop
recircvlation
flow rate equals
34,2 x 108
1b/hr)

BFR 1.1/72.1-3 Amendment 181
Unit 2



d.l/2.4  FUEL CLADDING INTEGRITY
SAFETY LIMIT

LIMITIRG SAFETY SYSTEM SETTING

1.1.A Thermal Pover Limite

BFN
Unit 2

Reactor Pressure (800
peia or Core Flow ¢l10%
of rated,

When the reactor pressure
is <800 psie or core flow
is <10% of rated, the core
thermal power shall rot
exceed B23 Mwt (25% of
rated thermal power),

2.1.‘

2,

1.172.1-4

Heutren Flux Irip
settings (Cont'd)

d, Fixed High Reutron Flux
Scram Trip
Setting~-' .en the mode
evitch is in the RUN
position, the APRM
fixed high flux scram
trip setting shal)l be:

§¢120% power.

APRM and IRM Trip Settings
(Startup and Hot Standby
Modes).

a. APRM -When the
reac*or mode switch
i® in the STARTUP
position, the APRM
scram shall be set at
less than or equal to
15% of rated power,

b. JRM--The IRM scram
shall be set at less
than or equal to
1207125 of full secale,

AMENDMENT ND. 148, 181
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2.1 BaSES (Cont'd)

In summary

1. The licensed maximum pover level is 3,293 Mwt,

2. Anslymes of transiente employ adequately conservative values of
the controlling reactor paremeters.

3, The abnormal coperstional transients were analyzed to a power
level of 3,440 Mwt,

4, The ansiytical procedures nov used result in &« more logiceal
ansver than the elternative method of assuming a higher starting
pover in conjunction with the expected values for the parameters,

The bases for individual setpoints are discussed balow:

A. Neutron Flux Scram
1. AFRM Flov-Blesed Hish Flux Scram Trip Setting (RUN Mode)

BFN
Unit 2

The average power range monitoring (APRM) system, which e
calibrated using heat balence data taken during
steady-state conditions, reads in percent of roted power
(3,293 MWt). Because fission chambers provide the basic
input signals, the APRM system responds directly to core
average neutron flux,

During power increase transients, the instantsneous fuel
surface heat flux is less than the instantansous neutron
flux by an amount depending wpon the duration of the
transient and the fuel time constant., For this reason, the
flov-bilased scram APRM flux signal {s passed through a
filtering netvork with a time constant which is
representative of the fuel time constart., As » result of
this filterin:, APRM flov-biased scram will occur only if
the neutron flux signal ie {n excess of the setpoint and of
sufficient time duration to overcome the fuel time constant
and result in an average fuel surface heat flux which is
egulvalent to the neutvon flux trip setpoint., This
setpoant 18 variable up to 120 percent of rated pover based
on recirculation drive flov according to the equations
given in Section 2.1.A.1 and the greph in Figure 2.1-2.

For the purpose of licensing transient anelysis, neutron
flux scram is sasumed to occur at 120 percent of rated
pover, Therefore, the flov biased scram provides
additional margin to the thermel limits for slov transients
such as loss of feedvater heating, No sefety credit is
taken for flov-biased scrams,



2.1 BASES (Cent'd)

Unit 2

Analyses of the limiting transiects show that no scram
sdjustment is required to assure MCFR > 1.07 vhen the transient
i inftisted from MCPR limits epecified in Specificeation 3.5.k.

APRM Flux Scram Irip Setting (Refuel or Start & Hot Standby Mode)

For operation in the startup mode vhile the reactor is at lov
pressure, the APRM scram setting of 15 percent of rated pover
provides adequate thermal margin betveen the setpoint and the
safety limit, 25 percent of rated, The margin is sdequate to
sccommodate anticipated maneuvers sssociated with pover plant
startup, Effects of increasing pressure at gero or low void
content are minor, cold water from sources available during
startup is not much colder than that already in the system,
temperature coefficients are emall, and control rod patterns are
constrained to be uw.iform by operating procedures backed up by
the rod vorth minimizer and the Rod Sequence Control System,
Thus, of all poseible sources of reactivity input, uniform
centrol rod withdraval is the most probable cause of significant
pover rise, Because the [lux distribution associated with
uniform rod withdravals does not involve high local peaks, and
because several rodes must be moved to change powver by a
significant percentage of rated pover, the rate of pover rise {»
very slov, Generally, the heat flux is in near equilibrium with
the fission rate. In an assumed uniform rod withdraval approach
to the scram level, the rate of power rise {s no more than five
percent of rated pover per minute, and the APRM system would be
more than sdequate to assure a scram before the pover could
exceed the safety limit, The 15 percent APRM scrar remains
active until the mode switch {8 placed in the RUN position,

Thie svitch occurs when reactor pressure is greater than 850

peig.
IRM Flux Scram Irip Setting

The IRM System consists of eight chambers, four in each of the
resctor protection system logic channels. The IEM is &
five-decade instrument which covers the range of pover level
betveen that covered by the SRM and the APRM. The five decades
are covered by the IRM by means of & range svitch and the five
decades are broken down into 10 ranges, each being one-half of a
decade in size. The IRM scram setting of 120 divisions is
active in each range of the IRM, For example, if the instrument
vere on range 1, the scram setting would be st 120 divisions for
that range; likevise {f the instrument wan on range 5, the scram
setting wvould be 120 divisions on that range,

1.1/2.1-13 Amendment 181




2.1 BASES (Cont'd)
IRM Flux Scram Trip Settine (Centinved)

Thus, as the IRN is renged up to sccommodate the increase in
pover level, the scram setting i also ranged up. A scram at
120 divisions on the IRM instruments remains in effect as long
88 the reactor {s in the startup mode., In sddition, the APRM

15 percent scram prevents higher pover operation without being
in the RUN mode. The IRM scram drovides protection for changes
vhich occur both locally and over the entire core. The most
significant sources of reactivity change during the power
increase are due to control rod withdraval., For insequence
contreol rod withdraval, the rate of change of pover is slov
enough due o the physical limitation of vwithdraving control
rous that heat flux is in equilibzium vith the neutron flux. An
IRM scram would result in a reactor shutdown well before any
safety limit is exceeded. For the case of a eingle control rod
vithdraval error, & range of rod vithdraval azeidents vas
analyzed. This analyeis included wtarting th: sccident at
various power levels., The most severe case involves an initial
condition in which the reactor is just suberitical and the IRM
system is not yet on scale, This condition exists at quarter
rod density, Querter rod density is {llustrated in

paragreph 7.5.5 of the FSAR, Additional conservatism was taken
in this anelyeis by sssuming that the IRM channel closest to the
vithdrawn rod is bypassed. The results of this analysis shov
that the reactor {s scrammed and peak power limited to one
percent of rated power, thus maintaining MCPR above 1.07. Based
on the above analysis, the IRM provides protection againset local
control rod withdraval errors and continuvous withdraval of
control rods in sequence,

« Eixed Hish Neutron Flux Scram Irip

The average pover range monitoring (APRM) system, which is
calibrated using heat balance data taken during stcedy-state
conditions, reads in percent of rated pover (3,293 MWt). The
APRM system responds directly to neuwtron flux. Licensing
enalyses heve demonstrated that vith a neutron flux scram of 120
percent of rated power, none of the abn.rmal operational
transients anslyzed violate the fuel ~afety limit and there i{s &
substantial margin from fuel Gamaye,

AFPRM Control Kkod Block

Resctor pover level may be varied by moving control rods or by
varying the recirculation flov rate. The APEM system provides &
control rod block to prevent rod withdraval beyond a given point at
conetant recirculstion fiow rate end thus to protect against the
condition of a MCPR less than 1.07. This rod block trip setting,
vhich (s sutomatically varied with recirculation loop flov rate,
prevents an increase in the reactor pover level to excess values due
to control rod withdreval., The flov variable trip setting provides
substantial margin from fuel damage, assuming & steady-state
operation at the trip wetting over the entire pover/flov domain,

BFN 1.172.1-14 Amendment 181
Unit 2
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1

BASES (Cont'd)

including above the rated rod line (Reference 3). The margin to the
Safety Limit increases as the flov decreases for the specified trip
setting versus flov relationship; therefore, the woist case MCPR
vhich could occur during steady-state operation is at 108 percent of
rated thermal pover because ot the APRM rod block trip setting. The
actual power distridbution in the core is ustablished by specified
control rod sequences and i{s monitore’ continuousiy by (he incore
LPRM pystenm.

Reactor Water Low Level Scram and lsolation (Exceps Main Steam lines)

The setpoint for the lovw level scram is above the bottom of the
separator skirt, This level has been used in traneient snalyses
dealing with coclant inventory decresse. The results reported in
FSAR Subsection 14.5 shov that scram and {soletion of all process
Jines (except main steam) st this level adequately protects the fuel
and the presstre barrier, because MCPR is greater than 1.07 in all
cases, an?d system pressure does not reach the safety valve

settinge. The scram setting i sufficiently belov normal operating
range to avold wpurious scrams.

Turbine Stcp Valve Closuie Scram

The turbine stop valve closure trip anticipates the pressure,
neucron flux and heat flux increases that vould result from closure
of the stop valves, With a trip sett'ng of 10 percent of valve
closure from full open, the resultent increase in heat flux is such
that sdegquate thermal margine are maintained even during the vorst
case transient that assumes the turbine bypase valves remain
closed, (Reference 2)

Turbine Control Valve Fast Closur e or Turkine Ixip Scram

Turbine control valve fast closure or turbine trip scram anticipeates
the pressure, neutron flux and heat flux incresse that could result
from control valve fast ¢l sure due to load rejection or control
valve closure due to turbine trip; each without bypass valve
capability. 1ihe reactor protection system initistes & scram in less
than 30 milliseconds after the start of control valve fest closure
due to load rejection or control valve closure due to turbine trip.
Thies siram i» schisved by rapidly reducing hydraulie control oil
pressure at the main turbine contrel valve sctuator dise dump
valvea, Thie lces of pressure is sensed by pressure svitches vhose
contacts form the one-out-of-two-twice logic input to the reactor
prutection system., This trip setting, o nominally 50 percent
grester closure time ond & different valve characteristic from that
of the turbine stop valve, combine to produce transients very
similar to that for the stop vaive, No significant change in MCPR
occurs. Relevant transient snalyses are discussed in Referinces 2
and 3 of the Final Safety Analysis Report. This scram is bypassed
vhen turbine steam flov is belovw 30 percent of rated, as measured by
turbine first state pressure,

1.172.1-15% Anendment 181




2.1 BASES (Cont'd)

F. (Deleted)
€. & B, Malo Steam line leclation on Lov Pressure and Mein Stesm Ling
Isclation Sciam

The lov pressure fsolation of the main steanm lines at 825 puig vas
provided to protect sgeinut rapid reactor depressurization and the
resulting rapid cooldown of the vessel, The scram feature that
ocecurs vhen the mair steamline isolation valves close shuts down the
resctor so that high pover operation at lov resctor pressure does
not oceur, thue providing protection for the fuel cladding integrity
safety limit, Operation of the reactor at pressures lover than 825
paig requires that the resctor modo svitch be in the STARTUP
pocition, vhere protection of the fuel cladding integrity szfety
limit 1p provided by the IEM and APRM high neutron flux scrams,
Thue, the combinaticn of mein steamline lov pressure isolation and
fsolation valve closure scram apsures the availability of neutron
flux scram protection over the entire range of applicability of the
fuel ¢ladding integrity safety limit, In addition, the isolation
valve closure scram anticipates the pressure and flux transients
that occur during normal or insdvertent isolation valve closure,
With the scrams set at 10 percent of valve closure, neutron flux

does not increase,

1.J.& K. Reactor Lov Water Level Setpoins for Initiation of HPCI and RCIC
Cloning Main Steam Isolation Valves, and Starting LPCI and Core
Spray Puios.

These systems maintain adeqguate coolent inventory and provide core
cooling with the objective of preventing excessive clad
temperatures, The design of these systems to sdequately perform the
intended function {» based on the specified lov level scram setpoint
and initietion setpointa. Transient analyses reported in Section 14
of the FSAR demonstrate that these conditions result in adequate
safety margine for both the fuel and the system pressure,

L. References

1. "BWR Transient Analysis Model Utilizing the RETRAN Program,"
TVA-TRB1-01-A,

2. Generic Feload Fuel Application, Licensing Topical Report
NEDE-20411-P-A, and Addenda,

3. Browns Ferry Nuclear Plant Unit 2, Cycle 6, Licensing Report,
Extended Load Line Limit Analysis, TVA-BFE-052, April, 1990,
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2
21
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TARLE 3.2 C

INSTRUMENTATION THAT INITIATES R00 810CKS

—e RN

A7 Upscale (Flow Bias)
7PR% Upscale {Startup Mode) (8)
APRM Downscale (9)
APEM [noperative
O8% Upscale (Flow Siasg)
R®" Downscale (9)
R8M Inoperative
IR Upscale (8)
8" Downscale (3)(8)
IRM Detector net in Startup Pasition (8)
IR Inoperative (8)
SEM™ Upscale (B}
S Downscale (2)(8)
SR® Detector mot in Startup Position (4)(8)
SR% Inoperative (3)
Flow Bias Comparator
Flow Bias Upscale
Rod Black Logic
RCSC Restraint (PS8S5-61A.8)
Water Level n Wast

Discharge Tank
(LS-85-451)

Water Level in East
Discharge Tanx
{

Trip Leve! Setting

0.5 « SOX ()

2%

3%

(1)

<0 668 +» 4T (2)(13)

3+ 4

{¥0¢)

L108/125 of full scale

3S5/125 of full scale

(m

{102}

£ s counts/sec.

23 counts/sec.

()

(10a)

LWOX diffarence in recirculation flows
L1ISE recirculation flow

L]

47 psig turbine First stage pressure
£25 gal.

€25 gal.
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3.5/4,% CORE AND CONTALNMENT COOLING SYSTEMS

_LIMITING COKDITIONS FOR OPERATION

3.5 Core and Containment Coeling Syetemy

L.

BFN
Unit 2

APRM Setpointe

1.

Whenever the core thermal
pover 18 ) 25% of rated, the
ratio of FRP/CMFLPD shall

be » 1.0, or the APRM scram
and rod block setpoint
equations listed in Section
2.1.A shall be mu'tiplied by
FRP/CMFLFPD as follows!

When {t {s determined thet
3.5.L.1 is not beiny met,
6 hours is slloved to
correct the condition,

If 3.5.L.1 and 3.5.L.2 cannot
be met, the resctor power
shall be reduced to ¢ 25% of
rated thermal power within

4 hours.

Core Thermal-Hydraulic Stablility

3.

The reactor shall not be
operated at a thermal pover
and core flovw inside of
Kegions I and 1] of

Figure 3.5.M-1.

I1f Region I of Figure 3.5.M-1
is entered, immediately
initiste & manval scram.

If Region 1I of Figure 3.5.M-1
is entered:

1.

3:5/‘.5-20

SURVEILLANCE REQUIREMENTS

4.5 Core and Conteimnment
Covling Systems

L.

APEM Sstpointe

FRF/CMFLPD shall be
determined daily vhen
the reactor {s ) 25% of
rated thermal powver,

M. Core Thermal-fivdraulic Stabllity

Verify that the reactor {»
outside of Region I and 11
of Figure 3.5.M-1:

e, Follovwing any increase
of more than 5% rated
thermal powver vwhile
initial core flov ir less
than 45X of rated, and

b, Following any decrease
of more than 10X rated
core flow while initial
thermal powver {s greater
than 40% of rated,

Amendment 181



1.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR onuﬂoﬁ SURVEILLANCE REQUIREMERTS
3.5 Coze and Containment Cooling Syetems 4.5 Core and Containment
Geoling Syetem*

3.5.M.3. (Cont'd)

a. Immediately initiate action
and exit the region within
2 houre by inserting control
rods or by increasing core
flov (starting & recircu-
lation pump to exit the
region is pnot an sappropriate
action), and

b, While exiting the region,
immediately inftiate a manual
scram if thermal-hydraulie
instability is observed, as
evidenced by APRM oscilia-
tions which exceed 10 percent
peak-to-peek of rated or LPRM
oscillatione which exceed
30 percent peak-to-peak of
scale, If periodic LPRM
upscale or downscale alarms
oceur, immedietely check the
APRM'e and individuc]l LYRM's
for evidence of thermal-
hydraulic instability,

AMENDM
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