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Senior Vice President, Nuclear Power 
Tennessee Valley Authority 
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1101 Market Street 
Chattanooga, Tennessee 37402-2801 

Dear Mr. Kingsley: 

SUBJECT: ISSUANCE OF AMENDMENT (TAC NO. 76934) (TS 285) 

The Commission has issued the enclosed Amendment No. 181, to Facility 
Operating License No. DPR-52 for the Browns Ferry Nuclear Plant, Unit 2 
This amendment is in response to your application dated June 8, 1990.  

The amendment revises the Technical Specifications (TS) to allow for expanded 
reactor operation in a region of higher core power versus core flow.  

A copy of the Safety Evaluation is also enclosed. Notice of Issuance will be 
included in the Commission's biweekly Federal Register notice.  

Sincerely, 
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Project Directorate 11-4 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASH INGTON, D. C. 20555 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-260 

BROWNS FERRY NUCLEAR PLANT, UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 181 
License No. DPR-52 

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

A. 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 I;

B. The facility will 
provisions of the 
Commission;

operate in conformity with the application, the 
Act, and the rules and regulations of the

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

D. The issuance of this amendment 
defense and security or to the

will not be inimical to the common 
health and safety of the public; and

E. The issuance of this amendment is in accordance with 10 CFR Part 51 
of the Commission's regulations and all applicable requirements have 
been satisfied.  
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2. Accordingly, the license is amended by changes to the Technical Specifications as indicated in the attachment to this license amendment and paragraph 2.C.(2) of Facility Operating 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. , 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 its date of issuance and shall be implemented within 30 days from the date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Frederick J. He'bdon, Director 
Project Directorate II-4 
Division of Reactor Projects - I/II 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

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 Technical Specifications by removing the pages 
identified below and inserting the enclosed pages. The revised pages 
are identified by the captioned amendment number and contain marginal 
lines indicating the area of change. Overleaf pages* are provided to 
maintain document completeness.

REMOVE 
T7r .1-1 

1.1/2.1-2 

1.1/2.1-3 

1.1/2.1-4 

1.1/2.1-6 

1.1/2.1-7 

1.1/2.1-12 

1.1/2.1-13 

1.1/2.1-14 

1.1/2.1-15 

1.1/2.1-16 

3.2/4.2-25 

3.5/4.5-20 

3.5/4.5-20a

INSERT 
1.1Ti. 1-1* 

1.1/2.1-2 

1.1/2.1-3 

1.1/2.1-4* 

1.1/2.1-6 

1.1/2.1-6a 

1.1/2.1-7 

1.1/2.1-7a 

1.1.2.1-12 

1.1/2.1-134 

1.1/2.1-14 

1.1/2.1-15 

1.1/2.1-16 

1.1/2.1-16a 

3.2/4.2-25 

3.2/4.2-25a 

3.5/4.5-20 

3.5/4.5-20a*

*Denotes overleaf or spillover page



.1.1/2.1 FUEL CLADDING

SAFETY LIMIT

•1.1 FUEL CLADDING INTEGRITY 

Applicability 

Applies to the interrelated 
variables associated with fuel 
thermal behavior.  

ObJective 

To establish limits which 
ensure the integrity of the 
fuel cladding.  

Specifications 

A. Thermal Power Limits 

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

1)

When the reactor 
pressure is greater 
than 800 psia, the 
existence of a minimum 
critical power ratio 
(NCPR) less than 1.07 
shall constitute 
violation of the fuel 
cladding integrity 
safety limit.  

• •: 1.1/2.1-1BFN 
Unit 2

LIMTITNG SAFRIv RVRTrM 4ZrT TWr"

2.1 FUEL CLADDING INTEGRITY 

Avylicability 

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

Ob lective 

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

Specifications 

The limiting safety system 
settings shall be as 
specified below: 

A. Neutron Flux Trip 
Settings 

1. APRN Flux Scram 
Trip Setting 
(RUN Mode) (Flow 
Biased) 

a. When the Mode 
Switch is in 
the RUN 
position, the 
APRM flux 
scram trip 
setting 
shall be: 

Amendment 181

'EGRITY



1.1/2.1 FUEL CLADDING

SAFETY LIMIT
SAFETY LIMITI.TMTTTU! CArrTV CVCarV~AI

2.1.A Neutron Flux Trip Settings 

2.1.A.l.a (Cont'd)

SI(O.58W + 62%)

where: 

S = Setting in 
percent of 
rated 
thermal 
power 
(3293 NWt) 

W = Loop 
recirculation flow 
rate in percent of 
rated (rated loop 
recirculation flow 
rate equals 34.2x10 6 

lb/hr) 

b. For no combination of 
loop recirculation 
flow rate and core 
thermal power shall 
the APR4 flux scram 
trip setting be 
allowed to exceed 120% 
of rated thermal power.

Amendment 181

MGRITY
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SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING 

"2.1.A Neutron Flux Trip Settings 

2.1.A.l.b. (Cont'd) 

NOTE: These settings assume 
operation within the basic 
thermal hydraulic design 
criteria. These criteria are 
LHGR 113.4 kW/ft and MCPR 
within limits of 
Specification 3.5.K. If 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 
APRM scram setpoint are given 
in Specification 4.5.L.  

c. The APRN Rod Block trip 
setting shall be: 

SRB- (0.58W + 50%) 

where: 

SRB = 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 
34.2 x 106 
lb/hr) 

BFN 1.1/2.1-3 Amendment 181 
Unit 2
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1.1/2.1 FUEL CLADDING ,

SAFETY LIMIT
SAFETY LIMITTMITTTWC _QArrTV CVt'rr Crn-rTWn

1.1.A Thermal Power Limits

2. Reactor Pressure 1800 
psia or Core Flow S10% 
of rated.  

When the reactor pressure 
is 1800 psia or core flow 
is S10% of rated, the core 
thermal power shall not 
exceed 823 MWt (25% of 
rated thermal power).

1.1/2.1-4

2.1.A Neutron Flux Trip 
Settings (Cont'd)

d. Fixed High Neutron Flux 
Scram Trip 
Setting--When the mode 
switch is in the RUN 
position, the APRM 
fixed high flux scram 
trip setting shall be: 

S1120% power.  

2. APR4 and IRN Trip Settings 
(Startup and Hot Standby 
Modes).  

a. APRM--When the 
reactor mode switch 
is in the STARTUP 
position, the APR1 
scram shall be set at 
less than or equal to 
15% of rated power.  

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

AMENDMENT NO. 143, 181

I

BFN 
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2.1 BASES (Cont'd)

In summary 

41. The licensed maximum power level 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 3,440 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 setpoints are discussed below: 

A. Neutron Flux Scram 

1. APR1 Flow-Biased 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 WOt). Because fission chambers provide the basic 
input signals, the APRM system responds directly to core 
average neutron flux.  

During power increase transients, the instantaneous fuel 
surface heat flux is less than the instantaneous neutron 
flux by an amount depending upon the duration of the 
transient and the fuel time constant. For this reason, the 
flow-biased scram APR1 flux signal is passed through a 
filtering network with a time constant which is 
representative of the fuel time constant. As a result of 
this filtering, APRM flow-biased scram will occur only if 
the neutron flux signal is in 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 
equivalent to the neutron flux trip setpoint. This 
setpoint is variable up to 120 percent of rated power based 
on recirculation drive flow according to the equations 
given in Section 2.1.A.1 and the graph in Figure 2.1-2.  
For the purpose of licensing transient analysis, neutron 
flux scram is assumed to occur at 120 percent of rated 
power. Therefore, the flow biased scram provides 
additional margin to the thermal limits for slow transients 
such as loss of feedwater heating. No safety credit is 
taken for flow-biased scrams.  

BFN 1.1/2.1-12 Amendment 181 
Unit 2



2.1 BASES (Cont'd)

Analyses of the limiting transients show that no scram 
adjustment is required to assure MCPR > 1.07 when the transient 
"is initiated from OCPR limits specified in Specification 3.5.k.  

2. APRN Flux Scram Trip Setting (Refuel or Start & Hot Standby Mode) 

For operation in the startup mode while the reactor is at low 
pressure, the APRH 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 
accommodate 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 system, 
temperature coefficients are small, and control rod patterns are 
constrained to be uniform by operating procedures backed up by 
the rod worth minimizer and the Rod Sequence Control System.  
Thus, of all 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. In an assumed uniform rod withdrawal approach 
to the scram level, the rate of power rise is no more than five 
percent of rated power per minute, and the APR! system would be 
more than adequate to assure a scram before the power could 
exceed the safety limit. The 15 percent APR? scram remains 
active until the mode switch is placed in the RUN position.  
This switch occurs when reactor pressure is greater than 850 
psig.  

3. IRM Flux Scram Trip Setting 

The IRM System consists of eight chambers, four in each of the 
reactor protection system logic channels. The IRN is a 
five-decade instrument which covers the range of power level 
between that covered by the SRN and the APR?!. The five decades 
are covered by the IRN by means of a range switch and the five 
decades are broken down into 10 ranges, each being one-half of a 
decade in size. The IRN scram setting of 120 divisions is 
active in each range of the IRN. For example, if the instrument 
were on range 1, the scram setting would be at 120 divisions for 
that range; likewise if the instrument was on range 5, the scram 
setting would be 120 divisions on that range.  

BFN 1.1/2.1-13 Amendment 181 
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2.1 BASES (Cont'd)

IRN Flux Scram Triv Setting (Continued) 

Thus, as the IRN is 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. In addition, the APRM 
15 percent scram prevents higher power operation without being 
in the RUN mode. The IRN 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. An j 
IRN scram would result in a reactor shutdown well before any 
safety limit 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 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 IRN 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 MCPR above 1.07. Based 
on the above analysis, the IRN provides protection against local 
control rod withdrawal errors and continuous withdrawal of 
control rods in sequence.  

4. Fixed Hizh Neutron Flux Scram Triv 

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). The 
APRN system responds directly to neutron flux. Licensing 
analyses have demonstrated that with a neutron flux scram of 120 
percent of rated power, none of the abnormal operational 
transients analyzed violate the fuel safety limit and there is a 
substantial margin from fuel damage.  

B. APR1 Control Rod Block 

Reactor power level may be varied by moving control rods or by 
varying the recirculation flow rate. The APR1 system provides a 
control rod block to prevent rod withdrawal beyond a given point at 
constant recirculation flow rate and thus to protect against the 
condition of a NCPR less than 1.07.* 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 trip setting provides 
substantial margin from fuel damage, assuming a steady-state 
operation at the trip setting over the entire power/flow domain, 

BFN 1.1/2.1-14 Amendment 181 
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2.1 BASES (Cont'd) 

including above the rated rod line (Reference 3). 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 108 percent of 
rated thermal power because of the APR1 rod block trip setting. The 
actual power distribution in the core is established by specified 
control rod sequences and is monitored continuously by the incore 
LPRM system.  

C. Reactor Water Low Level Scram and Isolation (Except Main Steam lines) 

The setpoint 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 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 1.07 in all 
cases, and system pressure does not reach the safety valve 
settings. The scram setting is sufficiently below normal operating 
range to avoid spurious scrams.  

D. 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 percent 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) 

E. Turbine Control Valve Fast Closure or Turbine Trip Scram 

Turbine control valve fast closure or turbine trip scram anticipates 
the pressure, neutron flux, and heat flux increase that could result 
from control valve fast closure due to load rejection or control 
valve closure due to turbine trip; each without bypass valve 
capability. The reactor protection system initiates a scram in less 
than 30 milliseconds after the start of control valve fast closure 
due to load rejection or control valve closure due to turbine trip.  
This scram is achieved by rapidly reducing hydraulic control oil 
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 percent 
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 significant 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 percent of rated, as measured by 
turbine first state pressure.  

BFN 1.1/2.1-15 Amendment 181 
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2.1 BASES (Cont'd) 

F. (Deleted) 

G. & H. Main Steam line Isolation on Low Pressure and Main Steam Line 
Isolalion 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. The scram feature that 
occurs when the main steamline isolation valves close shuts down the I 
reactor so that high power operation at low reactor pressure does 
not occur, thus providing protection for the fuel cladding integrity 
safety limit. Operation of the reactor at pressures lower than 825 
psig requires that the reactor mode switch be in the STARTUP 
position, where protection of the fuel cladding integrity safety 
limit is provided by the IRN and APR! high neutron flux scrams.  
Thus, the combination of main steamline low pressure isolation and 
isolation valve closure scram assures the availability of neutron 
flux scram protection over the entire range of applicability of the 
fuel cladding integrity safety limit. In addition, the isolation 
valve closure scram anticipates the pressure and flux transients 
that occur during normal or inadvertent isolation valve closure.  
With the scrams set at 10 percent of valve closure, neutron flux 
does not increase.  

I.J.& K. Reactor Low Water Level Setpoint for Initiation of HPCI and RCIC 
Closing Main Steam Isolation Valves. and Startinz LPCI and Core 
Spray Pumvs.  

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 function is based on the specified low level scram setpoint 
and initiation setpoints. 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. "BWR Transient Analysis Model Utilizing the RETRAN Program," 
TVA-TR81-01-A.  

2. Generic Reload 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. I 
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ft 

Minimum Operable 
Channels Per 

Trio Function (5)

4(l) 
4(1) 
4(1) 
4(l) 
2(7) 
2(7) 
2(7) 
6(0) 
6(l) 
6(1) 
6(1) 
3(1) (6) 
3(0) (6) 
3(1) (6) 
3(1) (6) 
2(1) 
2(1) 
1 
2(1) 
1(12)

M 
CL 

0.  

-h

1(12)

TABLE 3.2.C 
INSTRUMENTATION THAT INITIATES ROD BLOCKS

Function

APRM Upscale (Flow Bias) 
APRM Upscale (Startup Mode) (8) 
APRM Downscale (9) 
APRM Inoperative 
RBO Upscale (Flow Bias) 
RBO Downscale (9) 
RBO Inoperative 
IRN Upscale (8) 
IRM Downscale (3)(8) 
IRM Detector not in Startup Position (8) 
IRM Inoperative (8) 
SRM Upscale (8) 
SRM Downscale (4)(8) 
SRN Detector not in Startup Position (4)(8) 
SRH Inoperative (8) 
Flow Bias Comparator 
Flow Bias Upscale 
Rod Block Logic 
RCSC Restraint (PS85-61AB) 
High Water Level in West 

Scram Discharge Tank 
(LS-85-45L) 

High Water Level in East 
Scram Discharge Tank 
(LS-85-45M)

Trio Level Setting 

.5O.58W + 50% (2) 
(_12% 

>3% 
(lOb) 
10.66W + 40% (2)(13) 
->3% 
(lOc) 
(108/125 of full scale 
>5/125 of full scale 
(11) 
(lOa) 

IX10 5 counts/sec.  
-3 counts/sec.  
(11) 
(lOa) 
110% difference in recirculation flows 
1115% recirculation flow 
N/A 
147 psig turbine first stage pressure 

.25 gal.

.-25 gal.

I.
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3.5/4.5 CORE AND CONTAL-.NT COOLING SYSTEMS

T.TNTTTNf� rONnTTTONS FOR OPERATION-

3.5 tore and Containment Coolini Systems 

L. APRM Setpoints

1. Whenever the core thermal 
power is 2. 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 multiplied by 
FRP/CMFLPD as follows: 

S1 (0.58W + 62%) (FRP ) 
CMFLPD 

SRE4 (0.58W + 50%) (FRPD CMFLPD

2. When it 
3.5.L.1 
6 hours 
correct

is determined that 
is not being met, 
is allowed to 
the condition.

3. If 3.5.L.1 and 3.5.L.2 cannot 
be met, the reactor power 
shall be reduced to < 25% of 
rated thermal power within 
4 hours.  

N. Core Thermal-Hydraulic Stability 

1. The reactor shall not be 
operated at a thermal power 
and core flow inside of 
Regions I and II of 
Figure 3.5.M-1.

3. If Region 11 of Figure 3.5.N-1 
is entered: 

"3.5/4.5-20

2. If Region I of Figure 3.5.M-1 
is entered, immediately 
initiate a manual scram.

SURVEILLANCE REQUIREMENTS
o C T F R

4.5 Core and-Containment 
Cooling Systems

I 
I

L. APRM Setpoints 

FRP/CMFLPD shall be 
determined daily when 
the reactor is > 25% of 
rated thermal power.  

N. Core Thermal-Hydraulic Stability 

1. Verify that the reactor is 
outside of Region I and II 
of Figure 3.5.M-1: 

a. Following any increase 
of more than 5% rated 
thermal power while 
initial core flow is less 
than 45% of rated, and 

b. Following any decrease 
of more than 10% rated 
core flow while initial 
thermal power is greater 
than 40% of rated.  

Amendment 181BFN 
Unit 2

I



3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION

3.5 Core and Containment Cooling Systems 

3.5.M.3. (Cont'd) 

a. Immediately initiate action 
and exit the region within 
2 hours by inserting control 
rods or by increasing core 
flow (starting a recircu
lation pump to exit the 
region is not an appropriate 
action), and 

b. While exiting the region, 
immediately initiate a manual 
scram if thermal-hydraulic 
instability is observed, as 
evidenced by APRM oscilla
tions which exceed 10 percent 
peak-to-peak of rated or LPRM 
oscillations which exceed 
30 percent peak-to-peak of 
scale. If periodic LPRM 
upscale or downscale alarms 
occur, immediately check the 
APRM's and individual LPRM's 
for evidence of thermal
hydraulic instability.

j

BFN 
Unit 2

SURVEILLANCE REQUIREMENTS

4.5 Core and Containment 
Cooling Systems

AMENDMENT No. 174, 181
3.5/4.5-20a
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

ENCLOSURE 2 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 181 TO FACILITY OPERATING LICENSE NO. DPR-52 

TENNESSEE VALLEY AUTHORITY 

BROWNS FERRY NUCLEAR PLANT, UNIT 2 

DOCKET NO. 50-260 

1.0 INTRODUCTION 

By letter from the Tennessee Valley Authority (the licensee) to the NRC dated 
June 8, 1990, changes were proposed to the Browns Ferry Nuclear Unit 2 (BFN2) 
Technical Specifications (TS) to permit operation with an extended load line 
limit (ELLL) on the power/flow map. The licensee's submittal included proposed 
Limiting Safety System Settings (LSSS), Limiting Conditions for Operation 
(LCOs), Figure and Table changes to the BFN2 TS relating to neutron flux scram 
trip settings and the limiting power/flow line.  

Enclosed with the June 8, 1990 letter was a report discussing the technical 
analyses of the consequences of operation in the ELLL to justify the proposed 
changes. The proposed changes are addressed individually in the following 
Safety Evaluation (SE) Section 2.0.  

2.0 EVALUATION 

The licensee's submittal proposes an extension of the current allowed operating 
region on the reactor power/flow map via an extended load line limit analysis 
(ELLLA). The basis for the extension is described in supporting documentation 
provided by the licensee. Except for changes to the flow-biased neutron flux 
scram and rod block setpoints for ELLL and some Bases discussion changes, these 
changes require no other revisions to Cycle 6 TS.  

Abnormal Operation Transients 

Certain transients of Chapter 15 of the BFN2 Final Safety Analysis Report 
(FSAR) were considered for the ELLL. The limiting transients reevaluated were 
generator load rejection without turbine bypass (GLRWOB), and feedwater flow 
controller failure to maximum demand (FWCF). The potentially limiting GLRWOB 
and FWCF events were evaluated at the power/flow conditions corresponding to 
the ELLI bounding point (100% power, 87% core flow). The results of the 
evaluation show that the operating limit minimum critical power ratios (OLMCPR) 
for the limiting transients are equal to or bounded by the current TS limits.  
The NRC finds that no changes to the allowable limits are required.  

9101020394 901,218b-
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General Electric (GE) has also examined other events and affected system 
components related to the requested extensions. These include overpressure 
protection, Loss of Coolant Accident (LOCA) events, pressure differentials and 
vibration response on reactor internals and fuel assemblies. The results show 
that design limits will not be exceeded. The containment LOCA response was 
analyzed and the results show no significant impact of the ELLL. The LOCA analysis performed for the current licensing basis remains applicable. The NRC 
review of these various GE examinations has concluded that suitable analyses 
were performed and the results show that operation with the extended load line region is either bounded by the licensee's reload safety analysis or the 
results are less than the design safety limits. The licensing safety analysis 
was approved in License Amendment 125 dated August 9, 1986 and updated by 
Amendment 172 dated September 13, 1989.  

Modification of Flow-Biased Average Power Range Monitor (APRM) Scram and Rod 
Block Trip Equations 

The ELLL proposal changes the APRM flux scram lines on the power/flow map and permits operation up to the new APRM flux scram line (0.58W + 62%) and up to the intersection with the 100 percent power line occurring at a flow of 87 per
cent. This is a standard change for ELLL. The flow-biased rod block trip 
equation is changed to 0.58W + 50% with a maximum value of 108%. These changes 
are acceptable since they are consistent with the applicable design safety limits.  

Technical Specification Changes for ELLL 

The proposed changes to the BFN2 TS are identified in the licensee's submittal.  
The bases for the changes and the NRC conclusions are detailed in the previous 
SE Sections.  

Changes to the Limiting Safety Systems Settings (LSSS) and Limiting Conditions 
for Operation (LCO) were proposed as follows: 

(1) TS 2.1.A.l.a Neutron Flux Trip Settings 

A change is made to identify the proposed APRM flux scram trip setting as 
less than or equal to 0.58W + 62%.  

(2) TS 2.1.A.1.c Neutron Flux Trip Settings 

A change is made to identify the proposed APRM Rod Block trip setting as 
less than or equal to 0.58W + 50%.  

(3) TS Figures 2.1-1 and 2.1-2 

Figures are replaced with revised Figures to show the revised flow-biased 
scram and rod block lines based on equations developed from the trip 
settings in items (1) and (2) above.  

(4) TS Table 3.2.c Instrumentation that Initiates Rod Blocks 

A change is made to identify the proposed APRM Upscale (Flow Bias) trip 
level setting.
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(5) TS 3.5.L.1 Core and Containment Cooling Systems 

A revision is proposed to reflect the change in setpoint equations identi
fied in (1) and (2) above.  

For changes (1) through (5) above, the Bases discussion paragraphs were revised for consistency. The changes identified in the licensee's submittal 
are acceptable as proposed.  

We have reviewed the information for operation of the BFN2 with an extended operating region. Based on this review, we conclude that appropriate documenta
tion was submitted to justify that operation under the proposed TS changes will 
be within existing design limits. Thus, the proposed TS changes are acceptable.  

3.0 ENVIRONMENTAL CONSIDERATION 

This amendment involves a change to a requirement with respect to the installation or use of a facility component located within the restricted area as defined in 
10 CFR Part 20. The staff has determined that the amendment involves no 
significant increase in the amounts, and no significant change in the types, of any effluents that may be released offsite, and that there is no significant 
increase in individual or cumulative occupational radiation exposure. The 
Commission has previously issued a proposed finding that this amendment involves no significant hazards consideration and there has been no public 
comment on such finding. Accordingly, the amendment meets the eligibility 
criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b), no environmental impact statement nor environmental assess
ment need be prepared in connection with the issuance of the amendment.  

4.0 CONCLUSION 

The staff has concluded, based on the considerations discussed above, that: 
(1) there is reasonable assurance that the health and safety of the public 
will not be endangered by operation in the proposed manner, (2) such activities will be conducted in compliance with the Commission's regulations, 
and (3) the issuance of the amendments will not be inimical to the common 
defense and security nor to the health and safety of the public.  

Principal Contributor: M. McCoy

Dated: December 18, 1990
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