
January 10, 1978 
Docket No 

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, 2&, 27, October 28, Novenber 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 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) limits for the 808 fuel, revised limits for 
the maximum average planar linear heat generation rate (MAPLHGR) for 
the 7x7 and 8x8 fuel assemblies, and reduced limits for scram insertion 
times. The revised limits for the ALHGR 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 
Conmisslon's Order for Modification of License dated March 1, 1977, 
relative to Facility Operating License No. DPR-33, Is terminated.  
In addition, a restriction on power operation durdng the initial 
startup for Cycle 2 has been imposed until sufficient high temperature 
recirculation has taken place to ensure disintegration of a rubber 
shoecover that had fallen into the Unit I vessel during the refueling 
outage.  

Anendment Nos. 35 to DPR-33, 32 to OPR-52, and 9to 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 tine testing, delete theý 
Annual Operating Report requirements, add standards for qualifications of 
the -ezalth 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' scramaid rod block setpoints.  
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Copies of the Safety Evaluation and Notice of Issuance are also enclosed.  

Sincerely,

/s/
A. Schwencer. Chief 
Operating Reactors Branch #1 

Division of Operating Reactors

Enclosures: 
Amendment No. 35 to 
Amendment N4o. 32 to 
Amendment No. 9 to 
Safety Evaluation 
Notice 

cc O/enclosures: 
See next page
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UNITED STATES 

"NUCLEAR REGULATORY COMMISSION 

., , WASHINGTON, D. C. 20555 

d.. January 10, 1978 

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 

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) limits 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 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. 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 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 

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' scramand rod block setpoints.  
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Tennessee Valley Authority

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

Sincerely, 

A. Schwencer, Chief 
Operating Reactors Branch #1 
Division 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
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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 
pages:

vii/viii 
5/6 
7/8 
9/10 
15/16 
17/18 
19/20 
21/22 
23/24 
25/26 
27/28 
29/30 
31/32 
47/48 
73/74 
113/114 
121/1-22

2. Add pages la and 173a 

Marginal lines indicate revised 
convenience.

and replace with identically numbered

123/124 
125/126 
129/130 
131/132 
133/134 
159/160 
167/168 
169/170 
171/172 
173/174 
181/182 
314/315 
326/327 
330/331 
332/333 
348/349 
350/351

area. Overleaf pages are provided for
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Following its initial refueling outage, the unit 1 reactor shall be 

maintained at a temperature of not less than 500OF 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 be removed.
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1,0 DEFINITIONS (ConL o) 

1. At least one door in each access opening is closed.  

2. The standby gas treatment system is operable.  

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

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

R. Refueling Outage - Refueling outage is the period of time between 
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 
mean 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 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 
within the shroud. Normal control rod movement with the control rod 
drive hydraulic system is not defined as a core alteration. Normal 
movement of in-core instrumentation and the traversing in-core probe 
is not defined as a core alteration.  

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

U. Thermal Parameters 

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 Ratio (CPR) is the ratio of that power in a fuel 
assembly, which is calculated to cause some point in the assembly 
to experience boiling transition, to the actual assembly operating 
power.  

2. Transition Boilin& - Transition boiling means the boiling regime 
between nucleate and film boiling. Transition boiling is the 
regime in which both nucleate and film boiling occur intermit
tently with neither type being completely stable.  

3. Core Maximum Fractior of Limiting Power Density (CMFLTP) - rhe highest 
ratio, for all fuel types in the core, of the maximum tfuel red! power 
density (kW/ft) for , given fuel type to the limiting fuel r'od power 
density (kW/ft.) for hat uel type.  

4. Average Planar Linear Heat GenEration Rate (A.PLHGR) - 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 DUFINZTZONS (Cont'd) 

V. Instrumentation 

1. Instrument Calibration - An instrument calibration means the 

adjustment of an instrument signal output so that it corresponds, 

within acceptable range, and accuracy, to a known value(s) of the 

parameter which the instrument monitors.  

2. Channel - A channel is an arrangement of a sensor and asso
Ciated components used to evaluate plant variables and pro
duce discrete outputs used in logic. A channel terlinetee 
and loses its identity where individual channel outputs are 
combined in logic.  

3. Instrument Functional Test - An instrument functional test means 
the tnJection of a simulated signal into the instrument primary 
sensor to verify the proper instrument channel response, alarm 
end/or initiating action.  

4. Instrument Check - An instrument check is qualitative determina
tion of acceptable operability by observation of instrument 
behavior during operation. This determination shall include, 
where possible, comparison of the instrument with other indepen
dent Instruments measuring the sam variable.  

5. Lolic System Functional Test - A logic system functional test 
means a 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; i.e., pumps will be 
started and valves operated.  

6. Trip System - A trip system means an arrangement of instrument 
Chanwl trip signals and auxiliary equipment required to initiate 
action to accomplish a protective trip function. A trip system 
may require one or more instrument channel trip signals related 
to one or more plant parameters in order to initiate trip system 
action. Initiation of protective action may require the tripping 
of a snagla trip System Or the coincident tripping of two trip 
"systems.  

7. Protective Action - An action initiated by the protection system 
when a limit is reached. A protective action can be at a channel 
or system level.  

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

9. Simulated Automatic Actuation - Simulated automatic actuation 
mans applying a simulated signal to the sensor to actuate the 
circuit in question.
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1.0 DL71MIZTt01S (Cont'd) 

10. Eq ic - A logic is an arrangement of relays, contacts, and other 

cowponents that produces a decision outout.  

(a) InitiatnjL& - A logic that receive signals irom channels and 

produces decision outputs to the actuation logic.  

(b) Actuation - A logic that receives signals (either from 

Initiation logic or channels) and produces decision outputs 

tO accomplish a protective action.  

W. 7Nmctianal Tests - A functional test is the manual operation or 

n-itiation of a y7stem, subsystem, or component to verify that it 

functions within dsign tolerances (e.g., the manual start of a 

core spvay pump to verify th.t it runs and that it p~ps the 

required 'olme of vater).  

X. Shutdown - The reactor is in A shutdovw condition when the reactor 

ode aitch is in the shutdown mod* position and no cars alterations 

are being perfoarme.  

Y. Engineered Safeguard - An anginearad safeguard is a safety systae 

the actions of which are essential to a safety action required in 

response to Accidents.  

Z. Cumulativv Downtime - The ct'nulativq downtime for those safaty 

oompon~nts and systems whose downtime is limited to 7 consecutive 

days prior to requiring reaotor ahutdcwn shall be limited to any 

7 days in a oinsecutive 30 day period.
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SAT LWtIT 

1. 7UL cT.,ADVENG INTEGRITY 

Applicability 

Applies to the interrelated vari

ables associated with fuel 
thernal behavior.  

To establish limits which ensure 
the integrity of the fuel clad

ding.  

SSecifications 

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

Vrhen the reactor pressure is 

greater than 800 psia, the 

existence of a mini-um criti
cal power ratlo (OCPR) less 

I ihan 1.06 shall constitute 
violation of the fuel claddir.g 

integrity safety lixit.

LIMITING SAFETY SYSTEM SETTING 

2.1 FUEL CLADDING INTEGRITY 

Applicab-i ity(

Applies to trip !settings of the 
instruments and devices which art 

provided to prevent the reactor 

system safety limits from being 
exceeded.  

Objective 

To define the level of the process 

variables at which automatic pro

tective action is initiated to Dre

vcnt the fuel cladding integrity 

safety limnit from ocing exct-eded.  

Specification 

The limiting safety system settings shall 

be as specified belov: 

A. Neutron Flu:. Scram

1. APRA Flux Scram Trip Setting 
(Run Mode) 

Vhen 1h'. Mode Swftdl 1 4n 

the RUN position, the APR.  

flux scram trip setting shall
(

S<(0-66W + 54%> 

where: 

S = Setting in percent of 

rated thermal power 
(3293 MWt) 

W - Loop recirculaticn flow 

rate in percent Oc rated 
(rated loop recirculatioa 

flow rate equals 

34.2xl06 ib/hr) 
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LIMITING SAFETY S;YTOI SETTING 
SAFFIt1,TLIMIT 

P2.1 FUEL, CLADDINrG INTEG}WTTY 

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 tated 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 
within limits of Figure 3.5.3. 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 AP1X 

scram setpoint are given in 
specification 4.l.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 Block Trip Settin'j, 
B. Core Thermal Power Limit 

(Reaotar Pressure <800 psia) The APRM Rod block trip setting shall 
be: 

n e l the reactor pressure is less 

thntn or equal to 800 psia, 0 A
11rc"



"SAF'•ETY LIMIT ITMTTTNG SAFETY SYSTEM SETTING

1.1 F1iECLADDING INTEGRITY 

or core coolant flow is less 
than to% of rated, the core 

thermal power shall not ex

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

C. Whenever the reactor is in 

the shutdown condition with 

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.

2.1 FUEL CLADDING INTEGRITY 

SRB< (0.66W + 142%) (
where: 

-= Rod block setting is percent 
of rated thermal power (3293 MWt) 

W = Loop recirculation flow rate 
in percent of rated (rated loop 

recircula ion flow rate equals 

34.2 X 100 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 s'iall be 

modified as follows: 

SRB <(0.66W + 42%) FRP -- CMFLI'D 

/ 

C. Scram and isolation--> 538 in. above 

reactor low water vessel zero level( 

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

E. Scram--turbine 
control valve 

1. Fast closure 

2. Loss of control 
oil pressure 

F. Scram--low con
denser vacuum

Upon trip of the fast acting7 
solenoid valves 

> 550 Psit' 

> 23 inches 
Hg vacuum

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

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

10 Amendment 35



I 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 cu-mulative and 
continuously measurable. Fuel cladding perforations, however, can result from 
thermal stresses which occur from reactor operation significantly above design 
conditions and the protection system setpoints. While fission product migration from 
cladding performation is just as measurable as that from use-related cracking, the 
thermally-caused cladding perforations signal a threshold, beyond which still 
greater thermal stresses may cause gross rather than incremental cladding deteriora
tion. Therefore, the fuel cladding safety limit is defined in terms of the reactor 
operating 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).  I Ths establishes a Safety Limit such that the minimum critical power ratio (MCPR) 
is no less than 1.06 MCPR >1.06 represents a conservative margin relative to 
the conditions required to maintain fuel cladding integrity.  

onset 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 transition is calculated from plant operating parameters such as core 
power, core flow, feedwater temperature, and core power distribution. The margin 
for each fuel assembly is characterized by the critical power ratio (CPR) which 
is the ratio of the bundle power which would produce onset of transition boiling 
divided by the actual bundle power. The minimum value of this ratio for any bundle 
in the core is the minimum critical power ratio (MCPR). It is assumed that the 
plant operation is controlled to the nominal protective setpoints via the instru
mented variables, i.e., normal plant operation presented on Figure 2.1.1 by the 
n.,wfnal exnect- 4 flow control line. The Safety Limit (MCpR nF J..O0) hj', q,1ff~ciemt 
conservatism to assure that in the event of an abnormal operational transient 
initiated from a normal operating condition (MCpR > value shown in Figure 3.5.3 
for 7x7 or 8x8 fuel assemblies) more than 99.9% of the fuel 
rods in the core are expected to avoid boiling transition. The marfin between 
xCPa of 1.0 (onset of transition boiling) and the safety limit 1.06 is derived 
from a detailed statistical analysis considering all of the uncertainties in moni
toring 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.  
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,1. 1 BASES

Because the boiling transition correlation is based on a large quaiit-ty 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 transition. 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 
1100OF which is below the perforation temperature of the cladding 
material. This has been verified by tests in the General Electric Test Reactor (GETM) 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 correlation) it would be assumed that the fuel cladding integrity Safety Limit 
has been violated.  
In addition to the boiling transition limit (MCPR = 1.o6) 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 100% of rated power and only with reduced APRM scram settings as required by specification 
2.1.A.l.  
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 alwaXs be greater than 4.56 psi. Analyses show that with a flow of 28X105 lbs/hr bundle flow, bundle pressure drop is nearly independent of bundle power and has a value of 3.5 psi. Thus, the bundle flow with a 4.56 psi driving head will be greater than 28xi0 3 lbs/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, consideration 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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1.1 BASES 

The safety limit has been established at 17.7 in. above the top of the 

irradiated 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).  

REFERFENCE 

1. General Electric BWR Thermal Analysis Basis (CETAB) Data, Correlation 

and Design Application, NEDO 10958 and NEDE 10958.  

2. General Electric BWR Reload 1 Licensing Amendment for BFNP Unit 1, 

NEDO-24020, May 1977 

j 3. General Electric BWR Increased Relief Valve Simmer Margin Evaluation 

for Browns Ferry Nuclear Plant Unit 1, September 27, 1977
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.1l BASES: LIMITING SAFETY SYSTEX SETTINGS RELATED TO FUEL CLADDING INTEGRITY 

The abnorual 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 tne 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 knQwingly be exceeded.  

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

The absolute value of the void reactivity coefficient used in the analysis 
is conservatively estimated to be about 25% greater than the nominal Mximum 
value expec:ed to occur during the core lifetime. The scram worth used ha3 
been derated to be equivalent to approximately 8M of the total scram worth of 
the control rods. The scram delay time and rate of rod insertion allowed 
%-. . ai, .v^ .. arc conscrvatively set equ.il to the iongesr delay and slou
ett insertion rate acceptable by Technical Specificatians.  

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 insertion. The rapid insertion 
of negative reactivity is assured by the time requirements for 5% and 20% inaercion.  
By the time the rods are 60% inserted, approximately four dollare of negative reac
tivity has been inserted which strongly turns the transient, and accomplishes the 
desired effect. The times for 50% 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 valuas 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 -.,ill 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 750 F.  
This reduces the positive reactivity insertion to an acceptably low value.
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In sun-ty7: 

1. The licensed rmaximu= power level is 3,293 hit.  

2. Analyses of trznaients enploy adequately conservative values of the 

controlling reactor para_:eterB.  

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

4. The analytical procedures now used result in a =ore logical answer than 

the alternative =ethod of assuming a higher starting power ia conjunc

tion with the expected values for the paraneters.  

The bases for individual set points are discussed below: 

1. Neutron Flux Scram 

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

The average power range oonitoring (APRM) system, vhich is calibrated 

using heat balance data taken duriog stegdy-state conditions, reads 

in percent of rated power (3,293 154t). Because fission chamber3 pro

vide the basic input siTnals, the t2YR system responds directly to 

average neutron flux. During transients, the isctanzaneous rate of 

heat transfer from the fuel (recctor ther•.%! power) is le5s than the 

instantaneoua neutron fluxi due to the ti='e constp.nt of the fuel.  

Thercfore, during transients induced by disturbances, the ther-al 

power of the fuel will be less than that indicated by the neutron flux 

at the scram setting. Analyses reported in Section 14 of the Final 

Safety Ana1ysis Report d eonstrzaed that with a 120 percent scram tri6 

eetting, none of the abnormal operational traneients analyzed violate 

the fuel safety limit and there is a substantial rargiu frcn fuel 

damage. Therefore, use of a flow-biaaed scram provides even additicnal 

=4rAia. Figure 2.1.2 shows the flow biased scra.n as a function of 

core flow.  

An increase in the A-. scra- setting would decrease the nargln pre

sent before the fucl clcddiný i.,e7r~t7 93:CZY 117-it is rf.chel. 77 

AR.M scr-- setting was 'Ac r dby an analysi3 of .ar31zs rzquired 

to provide a reasonable ranRp for =aneuverinc during operation.  

Reducing C-is operatin; nargin -ould increase t• ErrequenC7 of spurious 

acrans, which have an adverse ez:ecr cn reactor snfety becaune of the 

resulting ther--al &tressed. .-7us, the APR.M settIng was selected 

bacau3e it provides adequate targin for the fuel cladding integrit7 

safety li=it y7: allow5 operating =argin that reducm3 tth poosibilit7 of 
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2 .1 BASFS 

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 scram 

setting is adjusted in accordance with. the formula in specification 2.l.A.1 

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

For operation in the startup mode while the roacror is at low pressure, 
the A?'RM scram sezting of- 15 percent of rated porcr provilsa o ade'?urte 

thermal cargin between the setpoint and the safety Ilnic, 25 percent 
of rated. The m-argin is adecuate to accor-nodate anticipated maneuvers 

associated with power plant startup. Effects of increasing pressure 
at zero or low void conteat are minor, cold water from sources avail
able during startup is not much colder than that already in the system, 
temperature coefficients are small, and control rod patterns are con
strained to be uniform by operating procedures backed up by the rod 
worth minimizer 4nd the Rod Sequence Control System. Worth of indivi
duel rods is very low in a uniform rod pattern. Thus. all of posaoble 
sources of reactivity input, unifor-m control rod vitthdrasal is the moot 
probable cause of si.inificant power rise. Because the flux distribution 
associated wizh unifo-an rod withdrawals does not involve high local pea~o, 
and because several rods must be moved to change power b7 a significant 
percentage of rated power, the rate of power rise is very slow. Ceierally, 
the heat flux is in near equilibrium with the "fission rate. In an asat~ed 
uniform rod withdrawal approach to thz scram level, the rate of "wer rise 
is no more zkan 5 percent of rated power per mlnute, and the APRM svstem 
would be more than adequate to assure a scram before the poWer could 
exceed the safety limit. The 15 percent AP?.Ž sccram rerneins active 
until the =de switch is placed in the RU: ?osition. This switch occurs 
when reactor pressure is greater than 850 psig.  

3. IRM Flux Scram Trip Setting 

The IRM System consists of 8 chambers, 4 in each o• the reactor tl[ot'c
tion system logic channels. The IRM is a 5-decade in-runstnent Thich. covers 
the range of power level between that covered by the S7 and the NPR!. Týn 
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-half of a decade in size. The 
IRM scram setting of 120 divisions is active in each range of the 1-,M. For
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3. IRM Flux Scram TriE Setting (Continued) 

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, Thus, as the IIM 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% 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 

limit is exceeded. For the case of a single control rod withdrawal error, a 

range of rod withdrawal accidents was analyzed. This analy"is included starting 

the accident at various power levels. The most severe ca'e 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 ore percent of rated power, thus maintaining 

I 4PR above 1.06 Based on the above analysis? the IRK provides protection 

against local control rod withdrawal errors and continuous withdrawal of 

control rods in sequence.  ( 

B. APRM Control Rod Block 

Reactor power level may be varied by moving control rods or by varying 

the recirculation flow rate. The APRM system provides a control rod 

block 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 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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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 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 scram 

trip setting, the APRM rod block trip setting is adjusted downward if the 

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

C. Reactor Water Low Level Scram and Isolation (FEcept _rMain Steamlfnes) 

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 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 

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 

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% 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) 

E. 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 

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% 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 oil pressure ( 
The turbine hydraulic control system operates using high pressure 

oil. There are several points in this oil system where a loss of 

oil pressure could result in a fast closure of the turbine control 

valves. This fast closure of the turbine control valves is not 

protected by the generator loAd rejection scram, since failure of 

the oil system would not result in-the fast closure solenoid 

valves being actuated. For a turbine control valve fast closure.  

the core would be protected by the APRM and high reactor pressure 

scrams. However, to provide the same margins as provided for the 

generator load rejection scram on fast closure of the turbine 

control valves, a scram has been added to the reactor protection 

system, which senses failure of control oil pressure to the tur

bine control system. This is an anticipatory scram and results in 

reactor shutdown before any gignificant increase in pressure or 

neutron flux occurs. The transient response is very similar to 

that resulting from the generator load rejection.  

F. Main Condenser Low Vacuum Scram 

To protect the main condenser agdinst 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 a scram befce the closure of the turbine stop 

valves is initiated.  

G. & H. Hain Steam Line Isolation on Low Pressure and Main Steam Line 

Isolation Scram 

The low pressure isolation of the main steam lines at 825 psig was 

provided to protect against rapid reactor depressurization and the 

resulting rapid cooldown of the vessel. Advantage is taken of the 

scram feature that occurs when the main steam line isolation valves 

are closed, to provide for reactor shutdown so that high power opera

tion at low reactor praasurz 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 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 isolation 

and isolation 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 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.  
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•I. J. & K. Reactor low water level set point for initiation of HPCI and 
RCIC, closing main steam isolation valves, and starting LPCT 
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 Electric 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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S3#7ETY LiIllIT LIMITING SAFKrY SYiTE4 SETTING

.2 REACTOR COOLANT SYSTEM INTEGRITY 

Appjlicability 

Aplies to limits on reactor coolant 

sy:;tem pressure 

0t, lective 

Iu establish a limit below which 

the integrity of the reactor coolant 

system is not threatened due to an 

overpiessuie condition.  

Specificat ion 

A. The pressure at the lowest point 

of the reactor vessel shall not 

exceed 1,375 psi& whenever 

irradiated fuel is in the reac

tor vessel.

2.2 REACTOR CO0OUNT SYSTEM INTEGRITY 

Applicability 

Applies to trip settings of the 

instruments and devices which are 

provided to prevent the reactor 

system safety limits from being 
exceeded.  

To deftle 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 system settings 

"1hall be as specified below:

Protective Action 

A. Nuclear system 

safety valves 
open--nuclear 
system pressure 

B. Nuclear system 
relief valves 
open--nuclear 

system pressure 

C. Scram--nuclear 
system high 
pressure

Limiting Safety 
System Setting 

1250 psig 
+ 13 psi (2 
valves) 

1105 paig + 
11 psi (4 
valves) 

1115 psig + 
1i psi (4 
valves) 

1125 psig 
11 psi (3 
valves) 

< 1,055 psig
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REACTOR COOLANT SYSTEM INTEGRITY 

,.e safety limits for the reactor coolant system pressure have been selected 

Sich that they are below pressurea nt which it can be shown that the integrity 

of the tyo¼• is not endangered. However, the pressure safety limits are 

vkt high enough buch that no foreseeable circumstanc-ca can cause the syst•eW 

pressure to rise over these limits. The pressure safety limits are arbitrarily 

selected to be the lowest transient overpressures allowed by the applicable 

"iodes, ASME Roiler and Pressure Vessel Code, Section III, and USAS Piping 

ýde. Section 331.1.  

tie design pressure (1,250 psig) of the reactor vessel is established such 

that, when the 10 percent allowance (125 psi) allowed by the ASME Boiler and 

Freqsure Vessel Code Section III for pressure translents is added to the 

desigK: pregstire, a transient pressure limit of 1,375 poig is establiqkVei.  

Corre6?ondingly, the design prebsure (1,148 psig for suction anid 1,32b 

paig for discharge) of the reactor recirctilation system piping are sach thmat, 

when the 20 percent allowance (230 and 265 psi) allowed by USAS Piping Code, 

Section B31.1 for pressure transients are added to the desigit preusuvc,', 

transient pressure limits of 1,378 and 1,591 psig are established. Thus, 

the pressure safety limit applicable to power operation is established at 

1,375 psig (the lowest transient overpreswure allowed by the pertinent coJeg), 

ASlE Boiler and Pressure Vessel Code, Section III, and USAS Piping Code, 

Section B31.1.  

The current cycle's safety analysis concerning the most severe abnormal 

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 pressure, have been established for piping within the reactor 

coolant systeia than for the reactor vessel. These increased design pressures 

create a consistenc design which assures that, if the pressure within Lhe 

reactor vessel does not exceed 1,375 psig, the pressures within the piping 

tannot exceed their respective transient pressure limits due to stitic and 

pump heads.  

lhe safety limit of 1,375 psig accuallv applies to any point in the reactor 

vessel, however, because of the at-)tic water head, the highest pressure point 

will occur at the bottom of the vessel. Because the preasure is nut raonitcred 

at this point, it cannot be directly determined if this safety limit has been 

violated. Also, because of the potentially varying head level and flow pres

sure drops, an equivalent pressure cannot be a priori determined for a
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pressure monitor higher in the vessel. Therefore, 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 if the safety limit vas violated.  

REFERENCES 

1. Plant Safety Analysis (BFNP FSAR Section 14.0) 

2. ASME Boiler ind Pressure Vessel Code Section III 

3. USAS Piping Code, Section B31.1 

4. Reactor Vessel and Appurtenances Mechanical Design (BFNP FSAR 
Subsgetton 4.2) 

5. GE BWR Reload 1 Licensing Amendment for BFNP unit 1,NEDO-2hO20 May 1977 

6. TVA letter to NRC of September 27, 1977, J. P. Darling to E. G. Case.  

with Enclosure General Electric BWR Increased Relief Valve Simmer 
Margin Evaluation for Browns Ferry Nuclear Plant Unit 1,
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REACTOR COOLA1JT SYSTEM INTEGRITY 

The pressure relief system for each unit at the Browns Ferry Nuclear 

Plant has been sized to meet two design bases. First, the total safety! 

relief valve capacity has been established to meet the overpressure pro

tection criteria of the AS?'U Code. Second, the distribotiol of this 

required capacity between safety vaives arid relief valves has been set to 

reet design basis 4h.1;.h-1 of subsection 4.h which states that the nuclear 

syster. relief valves shall prevent opening of the safety valves during 

nor•al plant isolations and load rejections.

I
Tne details of the analysis w-ich shows coFm!iian-e with the AG•- Code 

ren uireCfents is presented in subseý'tion 4.b of thle F2AR and the Beactor 

Vessel Overpressure Protection Suxiary Technical Eopnrt submitted in 

re:iponse to question h.l dated December 1, 1971.  

To meet the second design basis, the total safety-relief caracity of 

84.2% 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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ITUTTTuc CAn"ITTONS FOR MPEATION SURVEILLANCE R~oJIRE11ENTS

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 

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.M.A.

4.1 REACTOR PROTECTION SYSTEM 

Applicability 

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

Objective 

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 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 
(CIWLPD) 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 in the 
untripped position for no more 
than eight hours per functional 
test period for this testing.
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4.1 IRASFS 

The frequency of calibration of the APRM Flow Btasing N4etwork has been 

established its 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. While the calibration is being per

formed, a zero flow signal will be sent to half of the APMl's resulting 

in 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 instruments, such 

as those in the Flow Biasing Network, is not significant and therefore, 

to avoid spurious scrams, a calibration frequency of each refueling out

age is established.  

Croup (C) devices are active only during a given portion ot the opera

tional cycle. For example, the IRM is active during startk.p and inactive 

during full-power operation. Thus, the only test that is neaningful ts 

the one performed just prior to shutdown or startup; i.e., the tests 

th.it are performed Just prior to use of the instrument.  

Calibration frequency of the instrument chanrel t9 divided into two 

groups. These are 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 generatinz stations and sub

stations 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%/mIonth; i.e., in the period of a month a 

dxift of .4% would occur a-d thus providing for adequate margin. For 

the APRM system drift of electronic apparatus i not the only considera

tion in determining a calibration frequency. Changc in power distribu

tion 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 Tables 4.1.A and 4.1.3 indicates znat two instrument 

channels have not been included in the latter table. These are: mode 

switch in shutdovn and "anual scram. All of :'e dcvices or sensors 

associated with these scram functions are siople on-off switches and, 

hence, calibration during operation is not applicable, i.e., the switch 

is either on or off.  

The ratio of Core Maximum 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 
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I during steady-statP operation and thus the ratio is 
to ch.lian.,' ,te-n•r I.nrir v.

The senaitivity of LPRM detectors decreases 

at a slow and approximately constant rate.  

the APRM system by calibrating every 7 days 

by calibrating individual LPRM's every 1000 

using TIP traverse data.

not expected

with exposure to neutron flux 
This is compensated for in 
using heat balance data and 
effective full-power hours

I:
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TABLE 3.2.C 
MNSTRUmTATTON TH{Kr INITIATES ROD BLOCKS

MHie tV No.  
Operable Per 

2(1) 

2(I) 

2(l) 

2W1 

1(7) 

1(7) 

W(1) 

3(0) 

3(1) 

3(0) 

2(l) (6) 

2(1)(6) 

2(1)(6) 

2( 6) 

2(l)

Fuoiction 

APRM Upscale (F'low. Dias) 

AP&M Upecale (Startup Mode) (8) 

APRm Dovnscale (9) 

APRM Inoperative 

R" Upscale (Flow Bias) 

REM Dounocale (9) 

RflM Inoperacive 

IRM Upscale (8) 

IRm Dovuacale (3) (8) 

IRM Detector not in Startup Position (8) 

IRM Inoperative (8) 

CS-R Upscale (8) 

SRM Dovnscale (4)(8) 

S14 Detector not in Startup Position (4)(8) 

SRX Inoperative (8) 

Flom Bian Ccmnarator 

Flov BLa5 Upscale 

Rol Blbck Lo ic 
ROCS Res trainit 

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

Trip Level Setting 

S0,66W + 42% (2) 

<121 

>31 

< 0.66W + 41% (2) 

> 3% 

(10 ) 
C 

<108f125 of full scAle 

5/1125 of full SCAIe 

> 3 countulsec.  

(11) 

(10 ) 

<101 difference in recirculatiom fMoi 

< 110% recirculation flov 

U/A 
147 psig turbine 
first stage pressu-re (approximately 30% power)

-J 
(-J



-r!Vfl F011 TARUNIX 3.2.C

1. For the startup And run poaitionn or the Reactor Hmde Selector Switch.  

there shall be two operable or tripped trip systemm for each function.  

The SUN, IPM, and APR14 (Startup mode). blocks need not be operable in 

"Run" mode. and the APRl (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 iimediately 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 *hall be tripped.

(

2. W is the recirculation loop flow in percent of design. Trip level setting is 

in percent of rated power (329J I Mt). A ratio of FRP/CMFLPD <1.0 is permitted 

at reduced power. See Specification 2.1 for APPFM control rod block setpoint.  

3. ]•4 downseals is byp•ssed when it is cn its lowest range.  

A.4 This function is bypassed when the count rate is > 100 cps and IRM a>ove 

ras*e 2.  

S. One instrument channel; i.e., one APRM or IM.• or RBX, per trip systin 

may be bypassed except only one of four SR2 may be bypassed.  

6. Ill channels A, E, C, G all in range 8 bypasses SM channels A & C 
functions.  

IRM channels . F, D, H all in range 8 bypasses SPUM chanunls B & D 

func tions.  

7. The trip is bypassed when the reactor power is _ 301.

8. This function is bypassed when the mode switch La placed in Xun.  

9. This function is only active when the mode switch is in Run. This 
function iS automatically bypassed when the I.? instrtmentation is 

operable and not high.  

10. The inoperative trips are produced by the following functions: 

a. SRN and IRN 

(1) Local "operate-calibrate" switch not in operate.  

(2) Power supply voltage low.  

(3) Circuit boards not in circuit.  

("-APRsh 

(1) Local "operata-calibrate' svitch not in opersta.

(2) Lose than 14 LM inputa.  

(3) Circuit boards not in circuit.  

74 Amendment 35 (

I



3.2 BASES 

The HPCI high flow and temperature instrumentation are provided to detect 

a break in the HPCI steam piping. Tripping of this instruatentation 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 to be operable.  

High temperature in the vicinity of the HPCI equipmenL is sensed by 4 

sets of 4 bimetallic 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 and 200"F for high tem

perature are such that core uncovery is prevented and fission product 

release is within limits.  

The RCIC high flow and temperature instrumentation are arranged the sami 

as that for the HPCI. The trip setting of 450 H 2 0 for high flow and 

200'F for temperature are based on the same criteria as the HPCI.  

Iligh temperature at the Reactor Cleanup System floor drain could indicate 

a break in the cleanup system. When high temperature occurs, the cleanup 

system is isolated.  

The instrumentation which initiates CSCS action is arranzed in a dual 

bus system. As for other vital instrumentation arranged in this fashion, 

the Specification preserves the effectiveness of the system even during 

periods when maintenance or testing is being perforned. An exception to 

this is when logic functional testing is being performed.  

I 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, 

eight IRM's, or four SRM's will result in a rod block.  

The minimum instr'iment channel requirements assure sufficient instrumenta

tion to assure the single failure criteria i3 met. The minimum instrument 

channel requirements for the RBM may be reduced by one for maintenance, 

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 APRII pro

vides gross core protection, i.e., limits the gross core power increase 

from withdrawal of control rods in the normal withdrawal sequence. The 

trips are set so that MCPR is maintained greater than 1.06.  

The RBM rod block function provides local protection of the core; i.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.
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3.2 BASFS 

If the IRM channels are in the worst condition of allowed bypase, the 
sealing arrangement is 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 downscale indication is an indication the instrument has failed or the 

instrument is not sensitive enough. In either case the instrument will 

not respond to changes in control rod motion and thus, control rod moticrn 

is prevented.  

The refueling interlocks also operate one logic channel, and are required 

for safety only when the mode switch is in the refueling position.  

For effective emergency core cooling for small pipe breaks, the HPCI system 

must function since reactor pressure does not decrease rapid enough to 

allow either core spray or LPC1 to operate in time. The automatic pres3ure 

relief function is 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 are met. The 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 radiation monitors are provided and, -when their 
trip point is reached, cause an isolation of the off-gas line. Isolation 
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 release rate 

limit given in Specification 3.8 is not exceeded.  

Four radintion inonitour are providel tor each unut 4hich initiate ?rimary 
Containment Isolation (Group 6 isolation valves) Reactor Building Isolation 
and operation of the Standby Gas Treatment System. These instrument channels 

monitor the radiation in the Reactor zone ventilation exhaust ducts and in 
the Refueling Zone.  

Trip setting of 100 mr/hr for the monitors in the Refueling Zone are based 
upon initiating normal ventilation i3olation and SGTS operation 80 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 SGTS.  

Flow integrators and sump fill rate and pump out rate timers srt used to 
determine leakage in the dryweil. A system whereby the tims interval to 

fill a known volume will be utilized to provide a backup. An air sampling 
system is also provided to detect leakage inside the primary containment 
(See Table 3.2.E). ( 
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U..I1TING CONDITIONS FOR OPE".R\T!ON SURVFILLANCZ REQUUR-?-21TS 

3.3.A REACTIVITY CONTROLS 

C. Control rods with acram b. A second licensed operator

times greater than those 
permitted by Specifica
tion 3.3.C.3 are inoper
able, but if they can be 
inserted with control rod 
drive pressure they need 
not be disarmed electri
tally.

d. Control rods with a failed 

"Full-in" or "Full-out" 

position switch may be by

passed in the Rod Sequence 

Control System and consi

dered operable if the actual 

rod position is knou.n. These 

rods must be moved in sequence 

to their correct po3itions 

(full in on insertion or full 

out on withdraval).  

e. Control rods with inoperable 

accumulators or those whose 

position cannot be positively 

determined shall be consi

dered inoperable.  

f. Inoperable control rods shall 

be positioned such that Speci

fication 3.3.A.1 is met. In 

addition, during reactor po-wer 

operation, no more than one 

control rod in any 5 x 5 array 

may be inoperable (at least 
4 operable control rods must 

separate any 2 inoperable 
ones). If this Specifica

tion cannot be met the reac

tor shall not ba started, or 

if at power, the reactor 

shall be brought to a shut

down condition within 24 houra 

B. Control Rods 

1. Each control rod shall be 

coupled to its drive or 

complecely inserted and the

121

msnce to Specification 
3.3.A.2.d before a rod may 
be bypassed in the Rod 
Sequence Control System.

c. jhen it is initially de:er
mined that a control rc0 is 

incapable cE normalnscr:ior 
an attemot to fully insert 

the control rod shall be 

made. If t;ie control rcd 

cannot be fully inscrted, a 

shutdoun-, margin tr-st shal! 

be made to deronstrate un-: 

this condition that thc 

can be madc suhcriticnl, fc

any reactivity 2ondition 

during thc re.miinder oF thce 

operating cycle 4ith the 

analytically dctcrnincd, 

highest worth contro! rod 

capable of iithdrat.:al, full 

withdrawn, ani -ll ozher 

control rods caoSblv of 

insertion fully inserted.  

d. The control rod a-cumulatocs 

shall be deternined operable 

at least once per 7 days by 

verifying that the pressure 

and level detector. are not ii, 

the alarmed condition.

B. Control Rods 

1. The coupling intag--zity shall ba 

verified for each -withdravn c=n
trol rod sa follcwv:



LIMITING CONDITIONS FOR OPERATION 

.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.  

2. The control rod drive 

housing support system shall 

be in place during reactor 

power operation or when the 

reactor coolant system is 
pressurized above atmospheric 
pressure with fuel in the reac
tor vessel, unless all control 
rods are fully inserted and 
Specification 3.3.A.1 is met.  

3. a. Whenever the reactor is in 
the startup or run modem 
below 20ý rated power the 
Rod Sequence Control System 

(RSCS) shall be operable.

SURVEILLANCE REQUIREMENTS

4.3.B Control Rods

a. Verify that the control rod 
is following the drive by 

observing a response in the 
nuclear instrumentation each 
time a rod is 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 msintenance, observe 

that the drive does not go 

to the overtravel position.  

2. The control rod drive housing, 

support system shall be inspected 

after reassembly and the results 
of the inspection recorded.  

3. Prior to the start of control 

rod withdrawal at startup, and 
prior to attaining 2Oý rated 
power during rod insertion at 
shutdown, the capability of the 
Rod Sequence Control System (RSCS) 
the Rod Worth Minimizer to 
properly fulfill their functions 
shall be verified by the follow
ing checks:
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1ur rnmnTTTnN1 rnR OEqvrTJON SURVEILLANiCE L.M. LiL A." - .

".3.Z Control Rods 

b. During 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 reactor is 
in the startup or run modes 
below 20% rated power the 
Rod Worth Minimizer shall be 
operable or a second licensod 
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 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 met the 
reactor shall not be started, 
or if the reactor is in the 
run or startup modes at laes 
than 20Z rated power, it 
shall be brought to a shut
down condirion iv-ediately.  

123

4.3.B Control Rods 

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

Sequence portion - Select a sequeace 
and attempt to withdraw a rod in the 
remaining sequences. Move one rod 
in a sequence and select the reain
ing sequences and attempt to move 
a rod in each. Repeat for all 
sequences.  

Group notch portion - For each of the 
six comparator circuits go through 
test initiate; comparator inhibit; 
verify; reset. On seventh att~pt 
test is allowed to continue until 
completion is indicated by 
illumination of test complets- light.  

b. The capability of the Rod 
Worth Minimizer (RTAN) shall 

checks: 

1. The correctness of the 
control rod withdrawal 
sequence input to the 

•Rm computer shall be 
verified before reactor 
startup or shutdown.  

2. The R... computar or, line 
diagnostic test shall be 
successfully performed.  

3. Prior to startup, proper 
annunciation of the selec
tion error of at least one 
ouz-of-sequence contrcl rod 
shall be verified.  

4. Prior to startup, the rod 
block function of the IkM 
shall be verified by moving 
an out-of-sequence cont:ro 
rod.  

5. Prior to obtaining 20% rated 
power during rod inser:ion 
at shutdou-n, verify thi 
latchiLg of the proper rod 
group and )rcper annunciat•-n 
after insert error3.  
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L TItNC( CoNoli'[ONS FOR OPERATION 

3.3.B Control Rods 

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

5. .During operation with 
limiting control rod pat
terns, as determined by the 
designated qualified person
nel, either: 

a. Both RBM channels shall 
be operable: 
or 

b. Control rod withdrawal 
shall be blocked.  

C. Scram Insertion Times 

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

Z In~ertad From 
Fully Withdrawn 

5 
20
50 
90

Avg. Scram Inser
tion Times (sec) 

0.375 
0.90 
2.0 
3. 500

SURVEILLANCE REQUIREENTS

4.3.B Control Rods

(c. When required, the presence 
of a second licenased operator 
to verify the folloviO8 of 

the correct rod program shall 
be verified.

4. Prior to control rod vithdraual 
for atartui or during refueling, 
verify that at least two source 
range channels have an observed 
count rate of at least three 
counts per second.  

5. When a limiting control rod 
pattern exists, an instrtraent 
functional test of the R31 
shall be performed prior to 
withdrawal of the designated 
rod(s) and at least once per 
24 hours thereafter.  

C. Scram Insertion Times 

*l.After each refueling outage all 

operable rods shall be scram time 

tested from the fully withdrawn 

position with the nuclear system ( 
pressure above 950 psig (with 
saturation temperature). This 

testing shall be completed prior to 
exceeding 40% power. Below 20% 

power, only rods in those sequences 

(A 1 2 and A 3 4 or Bl2 and B ) which 

were fully withdrawn in t• 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 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 b4 

known; and the rod must be in the 

correct in-sequence position.
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LLMITING CONDITIONS FOR I)PERATIONlN.  

3.3.C Scram Insertion Time& 

2. The average of the scram inr.r

tion times for the three fa teSt 

operable control rods of all 

groups of four control rode in 

a two-by-two arrcy shall be no 

greater than:

X Inserted From 
Fully Withdrawn

5 
20 
50 
90I

Avg. Scrnm Inser
tion Times (see)

SURVEILLANCE R K)ORE-ENTS 

4.3.C Scram Inoertion Times 

2. At 16-wek intervals, 10% of tor

operable control rod drives shall 

be scran timed above 800 psig.  

Whenever such scram time measure

ments are made, an evaluation 

shall be made to provide reason

able assurance that proper con

trol rod drive performance in 

being maintained.

0.398 
0.95' 
2.120 

3.800

1. The maximum e ram inaerttc i 

time for 90% Insertion of ,ny 

operable control rod shall not 

exceed 7.00 seconds.  

D. Reactivity Anomalies 

The reactivity eqilvalent of 

the differcnce be-ween the actial 

critical rod configuration Xand the 

expected configuration during power 

operation shall not exceed I% ýk.  

If this limit is exceeded, the 

reactor will be shut down until the 

cause has been deter=ined and cor

rective actions have been taken as 

appropriate.

D. Reacttvi ty_ AnAliea 

During the 3tartup teat program and 

startup following refueling outages, 

the critical rod configurations will 

be compared to the expected confi

gurations at selected operating con

ditions. These comparisons will be 

used as base data for reactivity 

monitoring during subsequent power 

operation throughout the fuel cycle.  

At specific power operating condi

tions, the critical 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 

3.3 Reactivity Control 

E. If Specificationg 3,3.C and .A 

above cannot be met, an orderly 

ahutdown shall be Linitiated and 

the reactor shall be in the 

shutdoirn condition vithin 24 

houra.

4.3 pecatlv!tiy Control

126

.

(

(



3.3/4.3 BASES: 

3. The Rod Worth Minimizer (P.M) and the Rod Sequence Control 

System (RSCS) re::trrlt withdrawa!s and Innertlonf of centrol 

rods to pre--!;pectfhvd nequcncen. All pltt'rns asnociated witl 

these cequences have the characterl t c that. assuming the 

worst Gingle deviaLion from the sequvnce, the drop of aniy 

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 enthalpy in 

excess of 280 calories per gram. An enthalpy of 280 calories 

per gram is well below the level at which rapid fuel dispersal 

could occur (i.e., 425 calories per gram). Primary system 

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 NFDO-10527 and 

supplements thereto.  

In performing the fdncticn described above, the R'AM and FSCS ar': 

not required to impose any restrictions at core power levels 

in excess of 20 percent of rated. Vaterial in the cited refercet 

shows that it is impossible to reach 280 calories per gram in tir.  

event of a control rod drop occurring it power greater than 2C 

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

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 vorths high enough to be of 

concern relative to the 280 calorie per gran red drop limit.  

In this range the RWM and the RSCS constrain the control rod 

sequences and patterne to those whizh involve oniy accepcable 

rod worths.  

The Rod Worth Minimizer and the Rod Sequence Control Systen 

provide automatic supervision to assure that out of sequercc 

control rods vill not be withdrawn or inserted; i.e., it limit: 

operatcr deviations from planned withdrawal seauences. Re".  

Section 7.16.5.3 of the FSAR. rhey scrve as a backup to proccdurt 

control of control rod sequences, which limit the maximum react1i 

vity 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 con

formance functions of this system. In this case, the RSCS is bjck 

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 

for the RWM during this testing.
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The functions of the RWN and RSCS make it unnecessary to 

specify a license liwiL on rod worth to preclude unacceptable 

consequences in the event oC 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 rcruired to assure that rod 

drop accident consequences are acceptable. Control rod 

pattern Constraints above 20 percent of rated power are 

imposed by power distribu:ion requirements, as defined in 

Sections 3.5.1, 3.5.J, 4.5.1, and 4.5.J of these technical 

specifications. Power level for automatic bypass of the 

RSCS function is sensed by first stage turbine pressure.  

4, The Source Range MonLitor (SNM) systein performs no auromitic 

safety system function: i.e., it has no scram function. It 

(
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* 214.3 RASZS: 

doea provide the optrator with a visual ind.c"tio1 of neu

iron level. The consequenceA o' rercttvitv -cc•idnt9 are 

functions of the initial neutron flux. ':he r -ulrew.'cn of 

at lea3t 3 count3 per second aa3urc3 that a:./ trentient, 

should it occur, begins at or above the lntlil vnlue of 

10 of rated poJer u. d in tha analyses of tran3flnts fruo 

cold conditions. One operable SRM ch3nnel would be adejuace 

to monitor the approach to. criticality using hczogencouý 

patterns of scattered control rod 'h .A n.i...um 

of two operable SR.M'a are provic~ad a3 an added conrervatism.  

5. The Rod Block Monitor (RBM) is designed to automatlcally 

prevent fuel damage in the event of CrronCous rod iithdrawal 

from location5 of high power den~iz7 durtng high po-er level 

operacion. Two channels are provided, 3nd one of these may 

be bypassed froo the console for ctantenancý and/or testing.  

Tripping of one of the channals will block erroneous rod 

withdrawal soon enough to prevent fuel damage. rhe speci

fied restrictions with one channel cut of 5-ervice conserva

tively assure that fuel damage will not occur due to rod 

withdrawd! errors when this condition exists.  

A limiting control rod pattern is 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 7x 7 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 its operability will 

assure that improper withdrawal does not occur.  

It is normally the responsibility of the Nuclear 

Engineer to identify these limiting patterns and 

the designated rods either when the patterns are 

initially established or as they develop due to the 

occurrence of inoperable control rods in other than 

limiting 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 

limiting 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 BASF%:* 

partLculaLe material (prohably construction debris) p''i',;ging an 

internal control rod drive filter. The design of the present 

control rod drive (Model 7RDBI443) is grossly improved by the 

relocation of the filter to a lo-ation out of the scram drive 

path: i.e., it tan no longer interfere with scram performance, 

even if completely blocked.  

The degraded performance of the original drive (CRD7RDBI44A) 

under dirty operating conditions and the insensitivity of the 

rede'dgned drive (CRD7RDBI44B) has been demonstrated by a 

serifs of engineering tests under simuLated reactor operating 

conditions. The successful performance of the new drive under 

actuil operating conditiona has also been demonstrated by 

cona'stently good in-service test results for plants using the, 

new Irive and may be inferred from plants using the older model 

driv. with a modified klarger screen size) internal filter which 

is 1 .s prone to plugging. Data has been documented by surveil

lanc2 reports in various operating plaits. These include 

Oyster Creek, Monticello, Dresden 2 ani Dresden 3. Approximately 

5000 drive tests have been recorded to date.  

Following identification of the "plugged filter" problem, very 

frequent scram testa were necesanry to ensure proper performance.  

However, the more frequent scram tests are now considered totelly 

unnecessary and unwise for the following reasons: 

1. Erratic scrart performance has been identified as due to ar 

obstructed drive filter in type "A" drives. The drives ir.  

BFNP are of the new "B" type design whose scram performan e 

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 pres,'re and thermal stresses. Special atten

tion and meai'uree ,•re now being taken to assure cleaner 

systemi. Re.ctoro with drives identical or similar (shorter 

Rtroke, smaller piston areas) have operated through many 

refuelLng cycles with no sudden or erratic changes in scram 

,erfor'aance. This preoperational and startup testing is 

;ufficLent to detect anomalous drive performance.  

3. he 72-hour outage limit which initiated the start of the 

'requent scri.m testing is arbitrary, having no logical basis 

other than quantifying a "major outage" which might reasona

bly 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 returni-ig 

"on line" to avoid the additional testing due a 72-hour outage.  
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3.314i.3 EBASES: 

The purveilllance requirement for scram testing of all the 

control rods after each refueling outage and lOZ of the control 

rods at 16-week intervals is adequate for determining the opera

bility of the control rod system yet is not so frequent as to 

cause excessive wear on the control rod system components.  

The numerical values assigned to the predicted scram perfor

mance are based on the analysis of data from other BWR's with 

control rod drives the same as those on Browns Ferry Nuclear 

Plnnt.  

The occurrence of scram times within the limits, but signifi

cantly lonzer than the average, should be viewed as an indica

tion of systematic problem with control rod drives especially 

Lf the number of drives exhibiting such scram times exceeda 

eight, the allowable number of inoperable rods.  

In the analytical treatment of the transients, 390 milliseconds 

are allowed between 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 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 inser

tion times specified in Specification 3.3.C.  

* In order to perform scram time testing as required 

by specification 4.3.C.l, 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.I.  

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 biase 

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 1i7. N 

Deviations in core reactivity greater than 1]Ak arc 

not expected and require thorough evaluation. One 

percent reactivity into the core would not lead to 

transients exceeding design conditions of the reactor 

system.  

References 
1. General Electric BWR Reload I Licensing 

Amendment for BFNP unit I - NEDO 24n20 

May 1977
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LDIITINC CONTITrONS FOR OPERATION SURVEILLANCT ,I .', ..... .-..- NTS

.H Maintenance of Filled Dischar pine 

'-'e suction of the RCIC and 1{CI pumps 

&&ll be aligned to the condensate 

storage tank, and the pressure suppres

sion chamber head tank shall normally 

be aligned to serve the discharge piping 

of bhe RKM and CS pumps. The condensate 

head tank may be used to serve the RH{ 

and CS discharge piping if the PSC head 

tank is unavailable. The pressture 

indicators on the discharge of the RHR 

and CS pumps shall indicate not less 

than listed below.  
Pl-75-20 48 psig 
PI-75-48 48 psig 
PI-714-51 48 psig 

PI-h-6 I; psig 

I. Average Planar Linear Heat Generation 
Rate 
During steady state power operation, the 

Maximum Average Planar Heat Generation 
Rate (MAPLHGR) for each type of fuel as 

a function of average planar exposure 
shall not exceed the limiting value 

,shown in Tables 3.5.1-1, -2, -3, & -4.  

Tf at any time during operation it is 

'.4Atermined by normal surveillance that 

the limiting value for APLHGR is being 

exceeded, action shall be initiated with

in 15 minutes to restore operation to 
".ithin the prescribed limits. If the 
APLHGR is not returned to within the 

prescribed limits within two (2) hours, 
the reactor shall be brought to the Cold 

Shutdown condition within 36 hours.  
Surveillance and corresponding action 

shall continue until reactor operation 
is within the prescribed limits.

$. Linear Heat Generation Rate (LHGR) 

During steady state power operation, the 

linear heat generation rate (LHGR) of 

any rod in any fuel assembly at any 

axial location shall not exceed the 

maximum allowable LHGR as calculated by 

the following equation:

4.5.H Maintenaece of Filled Dischark PiD

i. Every month prior to the tlý,tlng 

of the RPRS (LPCI and Contaimen,: 

Spray) and core spray systens, the 

discharge piping of these systems 

shall be vented from the high point 

and water flow determined.  

2. Following any period where the LPCI 

or core spray systems havw not been 

required to be operable, the dis
charge piping of the inoperabls sys
ten shall be vented from the high 

point prior to the return of the 
system to service.  

3. Whenever the HPCI or RCIC s~sten i3 

lined up to take suction frem the 

condensate storage tank, tho dis

charge piping of the HPCI aTid RCIC 

shall be vented from the hi'-h point 
of the system and water flow observed 
on a monthly basis.  

4. When the RFRS and the CSS aea re

quired to be operable, che pressure 

indicators which monitor the dis

charge lines shall be monitored 

daily and the pressure recorded.  

1, Maximum Average Planar Linear Heat Cenern

tion Rate (Z-APLHCR) 

The MAPLHGR for each type of tuel a- a func

tion of average planar exposuie shall be 

determined daily during reactor operation 

at > 25% rated thermal power.  

J. Linear Heat Generation Rate (LHGR) 

The LHGR as a funiction of cor,! heigt shall 

be checked dail7 during reactor uoerazitn at 

> 25% rated thermal power.
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1.1VITiI'G CONJITIONS F0,. OPjFRAt(:0N .FLAC FQIK*

LHGR < LHGR d[I - P/P) (L/LT)] max- -- max 

LHGRd - Design LHGR = 18.5 kW/ft. for 7x7fuel 
=13.4 kW/ft for 8x~fuel 

C, max "/ - Maximvm uj iking penalty 
=0.026 for %uY fuel 
= 0.022 for 8X8 fuel

LT - Total core length 12.0. feet for 7X7 fuel 

12.2 feet for 8X8 Fuel 

L = Axial position above bottom of core 

If at any time during operation it 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) 
The MCPR operating limit for BFNP 1 is now 
dependendent upon the average exposure for the 

core. The MCPR operating limit for the 7x7 

fuel assemblies is in general different from 

that for the 8x8 assemblies. For steady state 
power operation the value for MCPR will be as 

shown in Figure 3.5.3. These values of MCPR 
are for operation at rated power and flow.  
For core flows other than rated the MCPR shall 
be greater than MCPR' times Kf, where MCPR' is 

the appropriate value from Figure 3.5.3 and 

Kf is as shown in Figure 3.5.2.  
IfLat any ttme during operation 

it is determined by normal surveillance that 
the l1miting value for MCPR is being exceeded, 
action shall be initiated within 15 minutes to 
restore operation to within the prescribed 
limits. If the steady state MCPR is not 
returned to within the prescribed limits within 
two (2) hours, the reactor shall be brought to 
the Cold Shutdown condition within 36 hours.  
Surveillance and corresponding action shall 
tontinue until reactor operation is within 
the prescribed limits.

K. Minimum Critical Power Ratio 
(MCPR) 

MCPR shall be determined dAily 
during reactor power operation at 
> 25% rated thermal power and fol
lowing nmy chanise in power level or 
distribution that would cause opera
tio-a with a limiting control rod 
pattern as described in the bases fc 
Specification 3.3.

L. Reporting Requirements 
If any of the limiting values identified in 
Specifications 3.5.1, J, or K are exceeded and 
the specified remedial action is taken, the 
event shall be logged and reported in a 3 0 -day 
written report.
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3.5.j. Linear Heat Generation Rate (liCR) 

This specifiCation assures that the linear heat generation rate in any rod 

Is less than the design linear heat Ceneratton if fuel pellet densqificacion 

Is postulated. The power spike penalty specified Is based on the anal

ysis presented in Section 3.2.1 of Reference I as modified in References 

2 and 3, and assumes a linearly increasing varintioi in axial gaps be

tween core bottom and top, and assures with a 95% confidence, that no more 

than one fuel rod exceeds the design linear heat generation rate due to power 

mpikinr. The LIICK as a function of core height shall be checke-d daily dur

Ing reactor operation at > 25% power to determine if fucl burnup, or con

trol rod movement has caused changes in power distribution. for N.1ICR to be 

a limiting value below 25% rated thermal power, the MTPF would have to be 

greater than 10 which is precluded by a considerable margin when amploiing 

Sn__pcrmissible control rod pattern.  

3.5.K. Minimum Critical Power Ratio CMCPR) 

At core thezrmal power levels less than or equal to 2')%, the reactor will be 

operating at minimum recirculation pump speed and the moderator void content 

vill be very small. For all designated control rod patterns vhtch may be em

ployed at this point, operating plant experience anud thermal hydraulic ana.1

ysls indicated that the resulting MCPR value is in excess of requirements 

by a considerable margin. With this low void conten,, any inadvertent core 

flaw increase would only place operation in a more conservative mode rela

tlve to MCPR. The daily requirement for calculating MCPR above 25% rated thermal 

power is sufficient since pom¶;r distribution shifts nre very slow when there 

have not been significant power or control rod changes. The requirement for 

calculating HCR when a luiting control rod pattern is approached ensures that 

{CPR will be known following a change in power or power shape (regardless of 

magnitude) that could place operation at a thermal limit.  

3.5.L. Reporting Requirements 

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

required to be met at all times, i.e., there is no sllowable time in which 

the plant can ivowlngly exceed the limiting value.: for MAPLIGR, L1R, and 

MCPR. It ia a requirement, as stated in Specifications 3.5.I,.J, and .K.  

that if at any time during steady state pco'er operation, it is determined 

that the limiting values for MAP-LHGR, L11GR, or MCPR are exceedsd 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 ]im.

it has been reached. Each event involving steady state oper~tion beyo7d a specified 

limit shall be logged and reported quarterly. It must ne recognized that 

there is always an action which would return any of the parameters (14APL.HGR, 

LHGR, or XCPR) to within prescribed limits, namely power reduction. Under 

mosot circumstances, this will not be the only alter-astive.  

M. References 

1. "Fuel Densification Effects on General Electric Boiling Wazer aReacror 

Fuel," Supplements 6, 7, and 8, NEIr.-I735, August 1973.  

2. Supplement I to Technical Report on Densificaticns of General.  

Electric Reactor Fuels, December 14, 1974 (USA RagulatoLy Staff).  

3. Co=3inication: V. A. Moore to I. S. Mitchell, "Modifleu GE 3odel 

for Fuel Densification," 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 Margin Evaluation 
for Browns Ferry Nuclear Plant Unit 1, September 27, 1977
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4.5 Core and Containment Cooling Systems Survetlla,•Oc Frequencies 

The testing interval for the core and containment :_;iling systems is based 

on industry practice. quantitative reliability analysis, judgement and 

practicality. The core cooling systems have not been designed to be fully 

testable during operation. For example, in the case of the HPCI, automatic 

initiation during power operation would result in pumping cold water into 

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

power operation causes an undesirable loss-of-coolant inventory. To increase 

the availability of the core and containment cooling system, the components 

which make up the system; i.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 simulated automatic actua

tion test once each cycle combined with monthly tests of the pumps and injec

tion valves is deemed to be adequate testing of these systems.  

When components and subsystems are out-of-servicc, overall core and contain

ment cooling rel1ahilLty is maintained by demonstrating the operability of 

the remaining equipment. The degree of operability to be demonstrated depends 

on the nature of the reason for the out-of-service equipment. For routine 

out-of-service periods caused by preventative maintenance, etc., the pump and 

valve operability checks will be performed to demonstrate operability of the 

remaining components. However, if a failure, design deficiency, cause the 

outage, then the demonstration of operability should he thorough enough to 

assure that a generic problem does not exist. For example, if an out-of

service period was caused by failure of a pump to deliver rated capacity 

due to a design deficiency, the other pumps of this type might be subjected 

to a flow race test in addition to the operability checks.  

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

test or calibration, the other CSCS systems or loops that are required to be 

operable shall be considered operable if they are within the required surveil

lance testing frequency and there is no reason to suspect they are inoperable.  

If the function, system, or loop under test or calibration is found inoperable 

or exceeds the trip level oetting, the LCO and the required surveillance 

testing for the system or loop shall apply.  

Redundant operable components are subjected to increased testing during equip

ment out-of-nervice times. This adds further conservatism and increases 

assurance that adequate cooling is available should the need arise.  

Maximum Average Planar LHGR, LHGR, and MCPR 

The MAPLHGR, LHGR, and MCPR shall be checked daily to determine if 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, a daily 

check of power distribution is adequate.  
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Table 3.5.1-1 

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE 

Fuel Type: Initial Core - Type I & 3 

Average Planar 
ExoueMAPLHGR 

PCT 
Exposure 

(~f)(F 

(Mwd/t) 
_ t (OF) 

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 

30,090 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/f t) (OF) 

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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Table 3.5.1-3 

MIAPLHGR VERSUS AVERAGE PLANAR EXPOSURE 

Fuel Type: 8D274L 

Average Planar 

Exposure MAPLHGR PCT 

(Mwd/t) (kW/ft) 

200 11.2 1652 

1,000 
11.3 1645 

5,000 
11.9 1648 

10,000 
12.1 1626 

15,000 
12.2 1642 

20,000 
12.1 1642 

25,000 
11.6 1603 

30,000 
10.9 1537 

Table 3.5.1-4 

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE 

Fuel Type: 8D274H 

Average Planar 

Exposure MAPLHGR PCT 

(Mwd/ t) (kW/ft) (OF) 

200 11.1 1646 

1,000 11.2 1635 

5,000 11.8 1640 

10,000 12.1 1630 

15,000 12.2 1647 

20,000 12.0 1648 

25,000 11.5 1608 

30,000 10.9 1547
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LIMITING CONDITIONS FOR OPERATION 

S3.6 PRIMARY SYSTEM BOUNDARY 

Appli cability 

Applies to the operating status 

of the reactor coolant system.  

Ob2 ective 

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 

1000 F/hr when averaged over 

a one-hour period.  

2. During all operations -with a 

critical core, other than 

for low level physics tests, 

except when the vessel is 

vented, the reactor vessel 

shell and fluid temperature: 

shall be at or above the 

temperature of curve #3 oJ 

figure 3.6-1.

SURVEILLANCE RELUI REMENT 

4.6 PRIMARY SYSTF4 BOUNDARY 

Applicability 

Applies to the periodic examination 

and testing requirements for the 

reactor coolant system.  

Obj ective 

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 sh&ll 

be recorded and feactor cool

ant temperature determined at 

15-minute intervals until 3 

successive readings at each 

given location are within 50 F.

a. Steam Dome Pressure (Convert to upper vessel 

region temperature) 

b. Reactor bottom drain 

temperature 

c. Recirculation loops A and B 

d. Reactor vessel bottom head 

temperature 

e. Reactor vessel shell adjart( 

to shell flange 

2. Reactor vessel metal temperaturE 

at the outside surface of the 

bottom head in the vicinity of *tin 

control rod drive housing and 

reactor vessel shell adjacent 

to shell flangq shall be record*d 

at least every 15 minutes durirn 

inservice hydrostatic or leak 

testing when the vessel pre3surd 

isý' 312 psig.
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lIX I ' c CO141)ITION,; FOR OPILRATIO!N SURVEILLANCE rlOuTRPEIENT 

3.6.C Cool.n txeakaso_' 4.6.C Coolant L.eakase 

3. If the condition in 1 or 2 

above cannot be met, an orderly 
-- .11 11 initiated 'I

sflhutoon Jh.  

and the reactor shall be shut

down in the Cold Condition 

within 24 hours.

D. Safety and__Relief VAlvcs 

1. When more than one valve, 

safety or relief, is known to 

be failed, an ordery shut

dou. shall be initiated and 

the reactor depressurized to 

less thain 105 psig within 24 

hours.  

E. Jet Pumps 

1. Whenever the reactor is in the 

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 purmp flow instru

ment failures occur and can

not be corrected within 12 

hours, an orderly ihutdo'-n 

shall be initiated and the 

reactor shall be shutdown in 

the Cold Condition within 24 

hours.

D. Safety and Relief Valves 

1. At least one safety va!v! and 

approxim.tely one-half of all 

relief valves shall be bench

checked or replaced with a 

bench-checked valve each cpera

ting cycle. All 13 valves (2 

safety and 11 relief) will have 

been checked or replaced upor.  

the comoletion of every second 

cycle.  

2. Once during each operating 

cycle, each relief valve shall 

be manually opened until thcr-,o

couples downstream of the valve 
indicate !3tcam is flowing froma 

the valve.  

3. The integrizy of the relierf 

safety valve bellows shall be 

continuously =onitored.  

4. At leaet one relief valve sh.;l1 

be disassmnbled and inýpec:ed 

each operating cycle.  

E. Jet PuMps 

1. Whenever there is recirculation 

flow with the reactor in the 

startup or run modes with both 

recirculation pumps running, 

jet pump operability shall bb 

checked daily by verifying that 

the following conditions do not 

occur simu-ltzaeously: 

a. The two recirculation loops 

have a flow imbalance of 

15. or more when the pumps 

are operated at the same 

speed.
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I.AIM I T.INr,- :0NO)I rI(NS FOR OPERATION ~ SURVEILLA4CY R1.oU1R2.NET

i.6.L Jet Pumen 

3.6.F Jet Pump Flow Mismatch 
1. 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 is 80% or 
more of rated power or 135% the 
speed of the slower pump when
core power is below 80a% of 
rated power.  

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

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

1i.  

5

Following one pump operation, 
the discharge valve of the low 
speed pLunp may not be opened 
unless 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 
oop discharge temperature is 

Within 75°F 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.  

St~uctural Integrity 
1. The structural integrity of 

the primary system shall be

4.6.E Jet Pumps 

b. The indicated value of core 

flow rate varies from the 

value derived from loop 

flow memsurements by more 

than 1OZ.  

c. The diffuser to lower plenum 
differential pressure read

ing on an individual jet 

pump varies from the mean 
of all Jet pu~p differen

tial pressures by more than 

10%.  

2. Whenever there is recirculation 

flow with the reactor in the 

Startup or Run Mode and one re

circulation pump is operating 

with the equalizer valve closed, 
the diffuser to lower plenum 

differential pressure shall be 

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 10.  

F. Jet Pump Flow Mismatch 

I. Recirculation pu.p speeds shall 

be checked and logged at least 
once per day.  

C. Structural Integrity

1. Table 4.6.A together with sup
plementary notes, specifies the
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Ii. 1 ( I•A::IV: 

A. •e}'uelinC, Interlocks 

Complete functional testing of all refueling interlocks before any 

refueling outage will provide positive indication that the interlocks 

operate in the situations for which they were designed. By loading 

(eIch1 hojist with a weight equal to the fuel assembLy, p(osit ()i, iwj" thi 

re-'-ueling platform, and withdrawing control rods, the interlocks can be 

subjected to valid operational tests. Where redundancy is provided in 

the loi~ic circuitry, tests can be performed t(, assure that earh redun

dant loýinJc element can independently perform its function.  

B. Core Nonitoring 

Requiring the SRIM's to be functionally tested prior to any core altera

tion assures that the SRM's will be operable at the start of tha±t a1ltera

tion. The daily response check of the SRM's ens,:res their continued 

operability.  

1LY EF~ i", i-' :" 2 ! 

1. Fiel Pool Cooling and Cleanup System (BF'NP I'SAR Subsection 1,).) 

2. Spent Fuel Storage (BFNP FSAR Subsection 10.3)
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nVRTO SURVEILLANC REUIREENT 

SLIMIT"G CONDITIONS FOR OPERATION N EMS 

3.11 FIRE PROTECTION SYSTEMS 
4.11 FIRE PROTECTION SYSTEMS 

AwhicabilitY: 
Applicability: Appies to the suveilanetequre

Applies to the operating status of the 

high pressure water, 
and CO2 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 availability of Fire 
Protection Systems.  

Specification : 

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.

a. Simulated Once/year 
automatic 
and manual 
actuation of 

high pressure 
pumps and auto

matic valve 
operability

b. m Operability 

c. Deleted 

d. Pump 
capability Once/ 3 yeal

315 Amendment 35

Applies to the surveillance requirements of the high pressure water, 

and CO2 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.  

Specification: 

A. High Pressure Fire 

Protection System 

i. High Pressure Fire 

Protection System 

Testing:

Frequenc.ýItem

Once/ M -On r-11



The High Pressure Fire and CO, Fire Protection specifications are 

provided in order_ to meet the preestablished levels of 

operability during a fire in either or all of the three units.  

Requiring a patrolling fire watch with portable fire equipment if 

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 Fire 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 diiring this seven 

day period, the reactors will bh placed in the cold shutdo,,m 

condition within 24 hours.  

For the areas of applicability, the fire protection water 

distribution system, minimum capacity of 266" gpm at 250' head z-t 

the fire pump discharge consists of the following design loads: 

1. Sprinkler System (0.30 qpm/ft2/440 ft 2 a-rea) 1332 gpm 

2. 1 1/2" Hand Hose Lines 
200 qpm 

3. Paw Service water Load 
1132 gom 

TOTAL 2664 gpfr, 

The C0 2 Fire Protection System is considered cce-wible with a 

minimum of 8 1/2 tons (0.5 tank) CO2 in storage zor units 1 and 

2; and a minimum of 3 tons (0.5 tank) CO72 in storage for unit -1.  

An immediate and continuous fire watch in the cable spreading 

room or any diesel generator building area will be established if 

cc? fire protection is lost in this room and will continue until 

Co., fire protection is restored.  

To assure close supervision of fire protection syst... activicies, 

the removal from service of any component in eitt the Hich 

Pressure Fire System or the C0 2 Fire Protection System hor any 

reason other than testing or emergency operations will require 

Plant superintendent approval.  

Early reporting and immediate fire fighting capability in the 

event of a fire occurrence will be orovided (as ltith the 

automatic system) by requiring a patrolling fire watch if more 

than one detector for a given protected zone is inoperable

A roving fire watch for areas in which automatic fire suppression 

systems are to be- installed will provide additional interim fire 

protection for areas that have been determined to need additional 

protection.
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The fire protection system is designed to suppl. Lhe required 

flow %ind pressiire to an individual load listed on Tbhle 3_11.A 

while maintaining a design raw service water load or 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 demonstrate 

operability. If the CO 2 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 IFPA 

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.  

Wet fire header flushing, spray header inspection for blockage, 

and nozzle inspection for blockage will prevent, detect, and 

remove buildup of sludge or other matrial to ensure continued 

operability. System flushes in conju~iction with the semiannual 

addition of biocide to the Raw Coolinj Water System will help 

prevent the qrowth of crustaceans which could reduce nozzle 

discharge.  

Semiannual tests of heat and smoke detectors are in accordance 

with the NF?A code.  

With the exception of continuous strip heat detectors panels, all 

non-class A supervised detector circuits which provide alarm only 

are hardwired through conduits and/or cable trays from the 

detector to the main control room alarm panels witn no active 

comporents between. Non-class A circuits also actuate the HPCI 

water-fc'q system, the CO. system in the diesel Qenerator 

buildings, and isolate ventilation in shutdown board rooms. The 

test frequency and methods specified are justified for the 

following reasons: 

. ~An analysis was made of worst-case fire detection circuits at 

Browns Ferry to determine the probability of no undetected 

failure of the circuits occurring between system test times 

as specified in the surveillance requ.rements. A circuit is 

defined as the wire connections and c)inponent, that affect 

transmission of an alarm signal betwen the fire detectors 

and th.-- ccnt-rol room annunciltor. Three circuits were 

analyzed which we-re iopres-nt-iti '-- of an , •rm-only cirtit.  

a water-foa circuit, and a y02 circuit. The spreading room B 

smoke detector was selecte das 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 

specifications. The Standby Diesel Generator Room A CO2
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5.0 0A OR DESIG F I'., AURES 

Si [' S FI I.A I i 'I '; 

Urowns Ferry unit 1 is located ,tl .r.s Ferry Nuclear Plant 

site on property owned by the United States and in custody of 

the TVA. The site shall consist of approximately 840 acres 

on the north shore of Wheeler Lake at T.onnessee River 'Mile 

294 In Limestone County, Alabaima. The minimum distance from 

the outside of the secondary containment building to the 

boundary of the exclusion area 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 4 C) compacted to approximately 70 percent of theoretical 

density.  

5.3 REACTOR VESSEL 

The reactor vessel shall be as described In Table 4.2-2 of the 

FSAR. The applicable design codes shall be as described in 

Table 4.2-1 of the FSAR.  

5.4 CONTAINMENT 

A. The principal design parameters 4or the primary contatrnfnc[ 

shall be as given in Table 5.2-I of the ESAR. The applicable 

design codes shall be as described in 5Scction 5.2 of the FSAR.  

B. The secondary containment shall be as described in Section 

5.3 of the FSAR.  

C. Penetritions to the primary containment and piping pa9silng 

through such penetrations shall be designed in accordance 

with the standards set forth in Section 5.2.3.4 of the FSAR.  

5.5 FUEl. Sro•MA(' 

A. The arr.ingement of tiel iin the new--fuel storage facilitv 

shall be such that k for dry conditlons, is less than 

0.90 and flooded is lost. than 0.95 (Section 10.' of FSAR)
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5.0 MAJOR DESIGN FEATURES (Continued) 

R. The keff of the spent fuel storage pool shall be les• 

than or equal to 0.90 for normal conditions and 0.95 

for abnormal conditions (Sections 10.3 of the FSAR).  

5.6 SFIS'IIC DESIGN 

Oie station class I st ructures and systems !have been dssigne! 

LO . tIhst .nud a design basis earthquake with -,70und accelers

tioi of 0.2g,. The operational basis earthquake used in the 

plant desipn assumed a ground acceleration of O.Ig (see 

Section 2.5 of the FSAR).  

(
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-6. 0 AOKI 14-IIMRATIVE CONT_ ..;: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 Branch. In the absence of 
the plant superintendent, the assistant superintendnet 
will assume his responsibilities.  

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

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

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

E. 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.  

F. Retraining and replacement training of station personnel 
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.  

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

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

I. 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. 2 P v ie w and- A uditj 

The Manaq er of Power ' pons i N i' f 01 th- Jd( .1 On 0 

al) TVA power, plants,' ir]uig1 f' . : 

Plant. The functiol,.l or,:canizat jr;. for IPev.i ~y ~n,- is, 

shown in Figure 6.2-1.  

orcganizational units, fo-,r the r evi~w of faci.).it., pr'.:o 
shall be coristji.ute, a ncl have the i~f~sponsib4. lit ieý and 

aut horitivt's listed belocw, 

A. Nu clear Safety_]13•'Žiird ~?23 

The NSRB sha~ll consi:3,t of a (:h~irwrflt aii~ o'.  
five other w.m' nbers app ijot ed or aI -v ~y th 

Manaqler of 11 r InadJ(ýj ~ty o'f t'~H o

be independenrt 0-t the Pivdsion of Po-Wfrr dutoi 
The qualific~~itjons of-P Yr sh ill reet- the 
zequiremernts of A.NSI Staridard 1.7392 
Membership shall include at lea~st o.eout s-ide 
consult ant and re~presentat~ives of 'ch( ol .im 
organizationsý: Office Of Fj~gir'esýrinq 
Conriýtruction; Division of Erivironr-'' ota 1 
Divi-Sion of Power Production; )jjioi~ic 0! P 
Resource Plannl.ng. :n I..t xnat ch nn Y' 

designrated by thie '.h~r.nor, in hiJs absen-rce c r 
incapacity. may be ýe~lect-ed by the N'-,PB. T~h e,1 Ij 
chairman shall appoint a secretary.  

2. Mji rimiim Moetinqo Frequency 

Th~- ISRPsha-ll rnet at lr c'St quarI > y and j oor 
freqjucrit mnt •~vals at tile calo h hirs, s 
req ui red.  

3. ~9~i 

A quorumn shall consist of four mnbrs*a minorit-y 
of which shall.r be from thep Divi.sionj of pow-r 
Procuction.  

Pi es-P-onsibilities 

a. Review proposedI test,; .-rjd exp-ýris'nIts, a 
their rrwut h(en g;Uch Lc'.st s orxpori.ý 
may constitute an 0.1)w&'i'c't ~U't: 
as defined3 in Secti-on, S50-5, .t50Til 

10, Code of Federal A'uain~ 

b. Review prcpos-ed chalices to eqkipim'nt, 5~ ~ 
or pnedrcs,,whicol art ' esc id nt' 
Final Oaf. ty AyiAlysý f, Bpýxort rwiih a 
involv,2 an unreview.(i ý5af'ey dlu'15tzorn as 
defined, in Section 50.59, p.,,t csQ, il 10, 
Code of Fede.ral Recpil ,i.ions, 0,-. whjich Iare 
referred by the p~-tn zaxain 

C. Reviuý, p)ropo~,ed chaiiqes to Technic,1l 
Speci ficat ions or lcne~ 
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Plant, th~p~cb(co'Cjes iie 

urag ev~2 ~tor~for t'te r(ý c-t or l ur 

shall bc,: 

I. The2 f2c~dwater nozzles~ 

2. Tfhe ah~l t or fl-:-c1 tr.'- -IA 

3. The S longe st)Id 

b. Pocorc2.jn _ , EN'alu a a ýnq, adM h tr1 

(1) Trannsi-fts t tc7ccr (11) ii g p m 

01)-t ra ,;1~1L he rc-v2'\~we &rli a 

curmu3l:.iive S ~c-usj'i fr'ctor 

cleterimaned.  

(2) For trarisionfts~ which a-e ji oSC -V)C t 

theý transienltsC cvaluiatc;" _ýi th 

report, codcf fat igue~u '-c~ . -P 

will be made ar~d tabulzatAC 2 1epar,3t,' Ly.  

() In the annual Or--erat-ifl Pt14-rt, the~ 

fatiqutI' usaqe f actor fo~m~nd rarL~

transienlt,- ciermecl in (1) ain6 (21) c:',vo 

shall be added aina a C ~i 
vusage factor to date~ shall 1be3 'a.  

When -the cu:-iulative usao'- factor reclm 

a vialue of 1.0, anll rin(r ~vic ins,--,2"t ion 

shall be f~lch or tn-u- spý_c~i 'i, 

location at the' n'u cx 2mlc m.m( 1: 

(3- 1/3-yecar int !rvC.l) a-i od a 3- 1/3-

Year intervals : ereaizeii, and a 

subsecpuent ev,;Iuacýon p-'rf-o - in 

accordance wi--h t'lne rul-,s of AS-7 ' 5 ec ti10" 

XI odeifany flaw irndicai in 

detect ed. The results of t ne v , 

shall. be sub'nmitted in a special <epoom t 

(Section 6.7.3) for review4 by the! 

Commission.  

P. Except whe-re covered by appliýcaC-le requlazions, it'm- I 

throuqh above si-al f e* tl:- or a * Ci"L at I 

least. 5 years and itc-71S 9 throuai'. 17 th~ e rt~~ 

fo r thre li 1 o ý th1ie plIa nt A cemplete invrfltorY or) 

radioactive~ materials in possess~ion sh-all be amc a:C 

current at all tli:-es.
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'6.0 hA__MINI STkAT IV ECONTRCLS 

6.7 Reporting Reguirements 

In addition to the aoplicaole r-?Qo1tin; reArements of Title 

10, code of Federal Regulations, the follow, no 1ertifieQ 

reports shall be submitted to thD- Director of the aporopriate 

Regional Office of Inspection an' Enfrclrcem,-nt unless 

otherwise noted.  

i. Routine Reports 

a. Startup_ Rnort. A sumiary report o" plant startup 

and power escalation t sting shall be submitted 

following (1) receipt :f an operating license, (2) 

amendment to the license involving a planned 

increase -n power level, (3) installation of fu'-e.  

that has a different design or has been 

manufactured by a different fue supplier, and (4) 

modifications tnat 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 tLne 

operating conditions or characteristics obtained 

during the test program and a comparison of these 

values with design predictions and soecifications.  

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 startý.p test 

program, (2) 90 days following resLimptjon or 

commencement of commercial power operation, or (3) 

9 months following initial criticality, whichever 

is earliest. if the Startup RepOrt doeýs not cover 

all three events (i.e., initial criticality, 

completion of startup test program, and resumption 

or commencement of commerical ocwer oporation), 

supplementary reports shall be sulmitted at least 

every thre mnths until a.' 1. etr nt3 have been 

completed.
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6.0 ADMINISTRATIVE CONTROLS 

PAGE DELETED

350



6.0 ADMINISTRATIVE CONTROLS

(b). Aannual ueatu Report 

A tabliLati~o,-, oil ac, c LE:O• tlhr? number 
Of statio.,, utility and o-<,_,r p- 'r-sonrnei 
(includinq coz-ntractors) receiving exposures 
greatter than 100 mrem/yr and their associated 
man rem exposure according to work and job 
funct'hons,4 eqg., reactor operations and 
surveillance, inservice inspection, routine 
main-enance, special maintenance (describe 
maintenance), waste processing, and refueling.  
The dcos assignment to variou:, duty functions 
may be estimates hased on pocket dosimeter, 
TLD, or film badge measurements. Small 
exposures totalling less than 20% of the 
individual total dor e need not be accounted 
for. In the aq4regote, at least 80% of the 
total whole body dos .e received trom external 
sources shall be as,:cigned -to specific major 
work iunctions.  

c. Monthly Opecatl nL-c1or'-. P<'.t.ne reports of 
operating statristics and shutdo.wi experience shall 
be submitted on a monthl,., basis to the Office of 
Inspection and Enforceirent, U.S. Nuclear Regulatory 
Commission, Washington, -. C. 20555, with a copy to 
the appropriate, -eglona] Offfice, to be submitted no later 
than the tent of: each month foc]owg the calendar month 
covered by the report. A narrative tumcnary of operating experiencef 
shall be submitted in the above schodule.e 

2. Reportable Occurrences 

Reportable occurrencesP. C nciuudi1 corriective actions and 
measures to prevent reoccurreice, shall be reported to 
the NRC. Supplemental reports may he required to fully 
describe final resolution of occurrence. in case of 
corrected or supplemental reports, a licensee event 
report shall be completed and re: ere:ice shall be made to 
the original report daze.
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4- q -UNITED Si A"US 

"NUCLEAR REGULATORY COMMISSION 

W~ASHINGTON, D. C. 20555 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-260 

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 2 

AMENDMENT TO FACILITY OLRATI_ dIUNS 

Amendi•ent No. 3? 

License No. DP0-52 

The Nuclear Regulatory Commission (the Cummission) has found that: 

A. The applications for amendments by Tennessee Valley Authoritv 

(the licensee) dated January 12, May 11, July 8, Septeiber 23, 

26, 27, October 28, November 16, December 13, 1977, and 

January 3, 1978, comply with the standards and renuirenofnts of 

the Atomic Energy Act of 1954, as amended (the Act), and th0 

Commission's rules and regulations set forth in 10 CFR 

Chapter 1; 

B. The facility will operate in conformity with the applications, 

the provisions of the Act, and the rules and regulations of 

the Commission; 

C. There is reasonable assurance (i) that the activities authorized 

by this amendment can be conducted without endanqering the 

health and safety of the public, and (ii) that such activities 

will be conducted in compliance with the Comnission's renulations; 

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 

K, The issuance of this amendment is in accordance with 10 CFR Part.  

51 of the Comnmi ssion's regulations and all applicable requirepantn 

have been satisfied.  

2. Acccrdingly, the license is amended by changes to the Technical 

Specifications as indicated in the attachr'ent to this license 

amendment and paragraph 2.C.(2) of Facility License No. DPP-52 

is hereby amended to read as follows:



-2-

(2) Technical Spjecifications 

The Technical Specifications contained in Ampendices A 

and B, as revised through Amendment No. 32 , are herehy 

incorporated in the license. The licensee shall o1c,-rate 

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 C0>i1,,ISS1Oi 

Karl R. Goller, Assistant Director 
for Operating Reactors 

Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications 

Date of Issuance January 10, 1978



ATTACHMENT TO LICENSE AMENDMENT NO. 32 

FACILITY OPERATING LICENSE NO. DPR-52

DOCKET NO. 50-260 

Revise Appendix A as follows: 

Remove the following pages and replace with identically numbered 
pages:

5/6 
9/10 
15/16 
19/20 
21/22 
23/24 
31/32 
47/48 
73/74

123/124 
129/130 
133/134 
181/182 
315/316 
327/328 
331/332 
349/350 
351/352

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



1.0 DEF1NITION5 (kco--d) 

1. At least one door in each access opening ig closed.  

2. The standby gas treatment system is operable.  

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

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

R. Refuelin& Outage - Refueling outage is the period of time between 
the shutdown of the unit prior to a refueling and the startup of 
the unit after that refueling. For the purpose of designatong 
frequency of testing and surveillance, a refueling outage shall 

mean a regularly scheduled outage; however, where such outage3 
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 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 
within the shroud. Normal control rod movement with the control rod 
drive hydraulic system is not defined as a core alteration. Normal 
tovement of in-core instrumentation and the traversing in-core probe 
is not defined as a core alteration.  

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

by the reactor vessel steam space detectors.  

U. Thermal Parameters 

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

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

3. Core 14aximum Fraction of Lir iting Power Der:sity (Cbf FLPD) - c' highest 
ratio, for -ll fuel types in the core, of the maxirrum u ueL rod, pov(r 

density (kW/ t) for a given fuel type to th,. liýaiting rue! r V< pWe: 

density (kW/ft) for that Curl it-pe.  

4. Average Planar Linear Heat Ceneration Rate QVPLflH) 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 DEFINITIONS (Cont'd)

V. Instrumentation 

1. Instrument Calibration - An instrument calibration meanq the 

adjustment of an instrument signal output so that it coýresponds, 

within acceptable range, and accuracy, to a known value(s) of the 

parameter which the instrument monitors.  

2. Channel - A channel is an arrangement of a sensor and asso

ciated components used to evaluate plant variables and pro
duce discrete outputs used in logic. A channel terminates 
sad loses its identity where individual channel outputs are 
combined in logic.  

3. Instrument Functional Test - An instrument functional test neans 
the injection of a simulated signal into the instrument primary 
sensor to verify the proper instrument channel reaiponse, alarm 
and/or initiating action.  

4. Instrument Check - An instrument check is qualitative determina
tion of acceptable operability by observation of instrument 
behavior during operation. This determination shall include, 

where possible, comparison of the instrument with other indepen
dent instruments measuring the same variable.  

5. Logic System Functional Test - A logic system functional test 
means a 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; i.e., pumps will be 
started and valves operated.  

6. Trip System - A trip system means an arrangement of instrument 
channel trip signals and auxiliary equipment required to initiate 
action to accomplish a protective trip function. A trip system 
may require one or more instrument channel trip signals related 
to one or more plant parameters in order to initiate trip system 
action. Initiation of protective action may require the tripping 
of a singla trip system or the coincident tripping of two trip 
System,.  

7. Protective Action - An action initiated by the protection sy&tem 
when a limit is reached. A protective action can be at a channel 
or system level.  

8. Protective Function - A system protective action which resulto 
from the protective action of the channels monitoring a garti
cular plant condition.  

9. Simulated Automatic Actuation - Simulated automatic actuaticm 
means applying a simulated signal to the sensor to actuate the 
circuit in question.
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S.YrY J -�- LIMITING SAFYTYSTP! SETTING s4 tF T Y LIMIT 

. 1 •-' ::i. C.;l~ __.N.; N'I':T'G" TY 2. I _F. . [CIr,)DTrNC I NTEGETTY 

In the event of operation with the 
core maximum fraction of limiting 
power density (CNI'LPD) greater than 

fraction of rated thermal power (FE!" 

the setting shall be modified as 
follows: 

S! (0.66W + 54%) FRP 
CM-4LPD 

For no combination of loop recircu
lation flow rate and core thermal 

power shall the APR.M flux scram tri;, 
setting be allowed to exceed 120% 

of tated thermal power.  

(Note: These settings assume operaLi 

within the basic thermal hydraulic 
design criteria. These criteria ar2 

M1G1R 18.5 kw/ft and MCPR > (1.25 if 
<8ooo MWD/T; 1.29 otherwiseY.  

If 

it is determined that either of tL• 

design criteria is being violtced 

during operation, action shall be 
initiated within 15 minuteýs to rcstc;¾' 

operation within prescribed linjt:z,.  
Surveillance requirements for APV

scram setpoint are given in 
specification 4.1.B.  

2, APR•---Vnen 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 Block Trip Setting 
B. Co.re Th.ern~a! Power Limit 

(Reactor Pressure <800 psia) The APRM- Rod block trip setting shall 

be: 
"-,;.en the reactor pressure is less 

th-:n or equal to 800 psia, A A +
f /'111tý m U It:•lI O -



13•. LIMTMTTFNG SAFETY SYSTEM SETTING 

iiAF UET LIMIT 

1. 1 FUEL- CL~ADDING INTEGRITY 2.1 FUEL CLADDING INTFGRITY

or core coolant flow is less 
thal 10% of rated, the core 

thermal power shall not ex

ceed 823 Mit (about 25% of 

rated thermal power).

C. Whenever the reactor is in 

the shutdown condition with 

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.

(
whe reo; 

Rod block setting is 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) 

In the event of operation with the cor,, 

maximum fraction of limiting power density 

(CMFLPD) greater than fraction of rated 

thermal power (FRP) the setting shall be 

m.cdifird as follows: 
FRP 

SRB <(0.66W + 42%) , PD 
-- CZMFLED

C. Scram and isoluation--> 538 in. above 
reactor low water vessel zero level 

D. Scram--turbine stop < 10 percent 

vl!ve cirsure valve closure

F. Scram--turbine 
cDntrol valve 

1. Fast closure 

2. Loss oC control 
oil Pressure 

F. Scram--low con

denser vacuum

Upon trip of 
the fast actin: 

solenoid valvew 

> 550 psr 

> 23 inches 
Hg vacuum

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

H. Vain steam isolation > 825 psig 

v alve closure--nuclear system low 

pressure

1O Amendment 32 (
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.. I RASES: FUEL C.ADDING INTEGRIT SiYFETY LIMIT 

The fuel cladding represents oUe of the phystal b..ri ,I!; w•wich separate tadLo

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 cumulative and 

continuously measurable. Fuel cladding perforations, however, can result from 

thermal stresses which occur from reactor operation significantly above design 

conditions and the protection system setpoints. While fission product Jigration 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 wi.th 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 cladding integrity.  

Onset 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 transition is calculated from plant operating parameters such as core 

power, core flow, feedwater temperature, and. core power distribution. The margin 

for each fuel assembly is characterized by the critical power ratio (CPR) which 

is the ratio of the bundle power which would produce onset of transition boiling 

divided by the actual bundle power. The minimum value of this ratio for any bundle 

in the core is the minimum critical power ratio (NCPR). 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 

r'$n;l exnectrp flrw control lir". The SaFetv Limit (?4rCP? F I.Cs) ha zifflcient 

comiervatism to assure that in the event of an abnonm.al operational transient 

initiated from a normal operating condition (MCPRfl.25); 1.25 if core average 
exposure is > 8000 MAD/T more than 99.9% of the fuel rods in the core are 

expected to Tvoid 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.
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.1.1 BASES 

Because the boiling tranisition corre]1ation i" basedi on a large quar., Ity of 

full scale data there is a very high confider~ce thtd, operation of a fuel 

asssembly at the condition of MCPR = 1.05 would not produce boiling tran

sition. Thus, although it is not required to establish the safety limit 

additional margin exists between the safety limit and the actual occurence 

of loss of cladding integrity.  

However, if boiling transition were to occur, clad perforation would not 

be expected. Cladding temperatures would increase to approximately 

1100OF which is below the perforation tempe"ature of the cladding 

material. This has been verified by tests in the Ceneral 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 p:;ia during normal power 

operating (the limit of applicability of the bhoiling transition corre

lation) it would be assumed that the fuel cla(Lding integrity Safety Limit 

has been violated.  
In addition to the boiling transition limit ('ICPR 1.05) operation Is 

constrained to a maximum LHGR of 18.5 kw/ft, 
This limit is reached when the Core Maximnum Fraction of 

Limiting Power Density equals 1.0 (C•FLPD = 1.0). For the case where Core 

Maximum Fraction of Limiting Power Density ec>ceeds the Fraction of Rated 

Thermal Power, operation is permitted only at less than 100% of rated 

power and only with reduced APRM scram settilgs as required by specification 

2.1.A.l.  
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. Analyses show that with a flow of 28XI0• lbs/hr bundle 

flow, bundle pressure drop is nearly independent of bundle power and has 

a value of 3.5 psi. Thus, the bundle flow with a 4.56 psi driving head 

will be greater than 28xi03 lbs/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 MIdt. With the design 

peaking factors this corresponds to a core thermal power of more than 

50%. Thus, a core thermal power limit of 25% for reactor pressures 

below 800 psia is conservative.  

For the fuel in the core during periods when the reactor is shut down, con

sideration must also be given to water level requirements due to the effect 

of decay heat. If water level should drop below the top of the fuel during 

this time, the ability to remove decay heat is reduced. This reduction in 

cooling 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 _fsASES:_ L MTING~ S5Y •STE. SETTL R s'LttkL--Q/-]-"]I' 
CLADDINNG IEGRITY 

ThP abnormal operational trant!ients applicable to opCraýtion of 

the Browns Ferry Nuclear Plant have 1been analyzed throuOiholt the 

.,pectrum of planned operatinq condii.:orns up to tLe design t.. real 

power condition of 3440 MIWt. The ;_yseo wýre r ad upon pla•t 

operation in accordance with thle opeatifnq map given rin L.qure 

3.7-1 of the FSAR. In addition, 3293 fIwt is the licenced i~u.• 

power level of Browns Ferry NýIuclear Plant, and tl3 rCPrep:?.n,.'_ 

the maximum steady~state power which shall not knowingly be 

exceeded.  

Conservatism is incorporated in the transient analyses in estimating the 

Con0 rollng factors. such as void reactivity coefficient, control ro4 scram 

worth, scram delay tite, peaking factors, ind axial power shapes. These 

factors are selected conservatively with respect to their effect on the 

applicable transient results as determined by the current analysis model.  

This transient model, evolved over many years, has been substantiated in opera

tion As a conservative tool for evaluating reactor dynamic performance.  

ResultS obtained from a General Electric boiling water reactor have been 

compared with predictions made by the iiodel. The comparision's and results 

are summarized in Reference 1.  

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

is conservativelY estimated to be about 25% greater than the nom.inal maximum 

value expec:ed to occur during the core lifetime. The scram worth used has 

been dcrated to be equivalent to approximately 8M of the total scram worth of 

the control rods. The scram delay time and rate of rod insertion allowee 

. .iP,, r~,.1 veer arc conservatively set equ.-l to the longesc delay and slow

est insertion rate acceptable by Technical SpecificatiLns.  
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 insertion. The rapid insertion 

of negative reactivity is assured by the time requirements for 5% and 20% Insertion.  

Ey the time the rods are 60% inserted, approximately four dollara 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 HCPR of 1.25 (1.29 if core 

average exposure is > 8000 MWD/T) is conservatively assumed'to exist prior to initiation 

of the transients.  
Vnis choice of using conservative values of controlling parameters and initiating 

transients at the design power level, produces more pessimistic answers than 

would result by using expected values of control parameters and analyzing at higher 

power levels.  

Steady-state operation without forced recirculation will not be permitted 

for more than 12 hours. and the start *of a recirculation pump firom 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 7.50 F.  

This reduces the positive reactivity insertion to an acceiotably low value.
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In summary 

1. 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 3440 MUT.  

4. The analytical. procedures now used result in 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. Neutron Flux Scram 
1. APRM High Flux Scram Trip Setting (Run Mode) 
The average power range monitoring (APRM) system, which is calibrated 

using heat balance data taken during steady-state conditions, reads 

in percent of rated power (3,293 MWt). Because fission chambers pro

vide the basic input signals, the UYRM system responds directly to 
average neutron flux. During transients, the instantaneous rate of 

heat transfer from the fuel (reactor thernal power) is less than the 
instantaneoua neucron 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 14 of the Final 

Safety Analysis Report demonstrated that with a 120 percent scram trit 

setting, none of the abnormal operational transients analyzed violate 

the fuel safety limit and there is a substantial margin fron fuel 
damage. Therefore, use of a flow-biased scram provides even additional 

mIrstirk. Figure 2.1.2 shows the flow biased scram as a funCtion of 

c'~re flow.  

An increase in the APR scram setting would decrease the margin pre

sent before the fuel cleddin; itiregrity safety limit is reached. The 

APRM scram setting was determined by an analysis of nargins 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 APPM setting was selected 
because it provides adequate margin for the fuel cladding integrity 

safety limit yet allows operating marg;in that reducea the posmibili. of 
Unnecessary scrams.
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LM.T ConRodU 

.3.B ContrRl Rods4

d. If Specifications 3.3.B.3.3 
through .c cannot b* tet tht 

reactor shall not be started 
or if the reactor is in the 
run or startup modes at lass 

than 20Z rated power, it 
shall be brought to a shut

down condicio i-=_ediately.

b. During 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 reactor is 

in the startup or run cdes 

below 20% rated pover the 

Rod Worth Mininizer shall be 

operable or a second licensad 

operator shall verify that 

the operator at the reactor 

console is folloving the 

control rod progra2.  

A second licensed operator 

may not be used in leiu of 

the RWIM during scram time 

testing in the startup or 

run modes below 20 percent 

of rated thermal power.

Amendment 32

4.3.t Control Rod' 

a. The capability of the RSCS to pro
perly fulfill its function shall be 
verified by the folloring tests: 

Sequence portion - Select a sequeace 

and attempt to withdraw a rod in the 

remaining sequences. Hove one rod 

in a sequence and select the renain

ing sequences and atte-zpt to move 
a rod in each. Repeat for all 

sequences.  

Group notch portion - For each of the 

six comparator circuits go thzough 

test initiare; conparator inhibit; 
verify; reset. On seventh att-pt 

test is allowed to continue until 

completion is indicated by 

illumination of test comaplete- light.  

b. The capability of the Rod 
Worth Miinimizer (.XNM) shal! 

* h t-~.~~ "- -!I 

checks: 

1. The correctness of the 
control rod withdrawal 
Bequence input to the 

•*WŽ{q computer 3hall be 

verified before reactor 

s~artup or shutdcwn.  

2. The ... computer or. line 
diagnostic Zest shall be 

successfully performed.  

3. Prior to star-tup, proper 
annunciation of the slec
tion error of at least one 

our-of-seque:nce control rod 

shalt be verified.  

4. Prior to startup, the rod 
block .nct. on of the 

shall be verified by =oving 
an out-of-sequence con-tol 
rod.  

5. Prior to obtaining 207% rated 

power during rod insertion 
at shutdow-n, verify th
l&tch--g of the proper rod 
group a:d prcper anzuncia:jc.n 

123 after insert ea-rot3.



L- "TIC CONOIT[ONS FOR OPERATION 

3.3.B' Control Rods 

4. Control rods shall not be 

withdrawn for startup or 
refueling'unless at least 

tuo source range channels 
have an observed count rate 
equal to or greater than 
-three counts per second.  

5. .During. operation with 
limiting control rod pat
teris, as determined by the 
designated qualified person
nel., either: 

a. Both RBM channels shall 
be operable: 
or 

b. Contzol rod withdrawal 
shall be blockcd.  

C. Scram Insercion Times 

1. The average scram insertion 

time, based on the deenergi
zation of the scram pilot valve 
solenoids as time zero, of all 

operable control rods in the 

reactor power operation condi
tion shall be no greater than;,.

Inaertad From 
Fully Withdrcan 

5 
20 
50 
90

Avg. Scram Inser
tion Times (set) 

0.375 
0.90 
2.0 
5.0

SIJRWALLACE REQU1RE�NTS

4.3.B Control Rods

(.c. 'When required, the preaence 
of a second licensed operator 
to verify the following o2 

the correct rod program shall 
be verified.

4. Prior to control rod withdrauwl 
for startuj or during refueling, 
verify that at least two source 
range channels have an observed 
count rate of at least three 
counts per second.  

5. When a limiting control rod 
piattern exists, an in~trirent 
functional test oE the RBM 
shall be perform-ed prior to 
withdra-4al of the desiguated 
rod(s) and at least once per 

24 hours thereafter.  

C. Scram Insertion Times 

*l.After each refueling outage all 

operable rods shall be scram time 

tested from the fully withdrawn 
position with the nuclear system 

pressure above 950 psig (with 
saturation temperature). This 

testing shall be completed prior to 

exceeding 40% power. Below 20% 

power', only rods in those sequences 

(A 1 2 and A 3 4 or B. 2 and B ) which 

were fully withdrawn in te region 

from 100% rod density to 50% rod 

density shall be scram time tested.  

The sequence restraints imposed upoi 

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.  

124 Amendment 32
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TABLE 3.2.C 
INSTRUMIETATION THAT tNITTATES ROD BLOCKS

Hisoi•vm NO.  
Operable Per 
Trip Sys (5) 

2(l) 

2(l) 

2(l) 

2(l) 

1(7) 

1(7) 

1(0) 

3(l) 

3(l) 

3(1) 

3(1) 

2(l)(6) 

2(l) (6) 

2(1) (6) 

2(l) (6) 

2(1) 

2 (±)

Fuliction 

APRH Upscale (Flow Bias) 

APR} Upscale (Startup Mode) (8) 

APRM Downscale (9) 

APRM Inoperative 

RSM Upscale (Flow Bias) 

IKB Dovnscale (9) 

RDK Inoperative 

IRH Upscale (8) 

IRH Dow'ncale (3) (8) 

IRH Detector not in Startup Position (8) 

IRH' Inoperative (8) 

SRH Upscale (8) 

SRH Dcovnscale (4) (8) 

SRX Detector not in Startup Position (4)(8) 

SRM Inoperative (8) 

Flow Bias Ccoparator 

F1•o Bia5 Upscale 

R- Block Logic 
RSCS Res traint 

(PS-85-61A , PS-85-61B",

Trip Level Setting 

_• 0.66W + 42Z (2) 

< 12% 

) 3% 

< 0.66W + 41% (2) 

> 32 

(10 ) 

<108/125 of full scale 

3 5/125 of full scale 

(10 ) 

< 1 x 105 counts/sec.  

> 3 counts/sec.  

(11) 

(1o-3) 

* 10Z difference in recirculAtion flos 

* lO1 recirculation flow 

N/A 
147 psig turbine 
first stage pressare (approximately 301 powee)



!?..i-,rv; rtu TAhlF.. 1-2._C

L. Vor the atartup and run positiotl or the Reactor Mode Selector Switch.  

there xhall be two operable or tripped trip System" for each function.  

The SRA, IRMt, and APRH (Startup mode). blocks need not be operable in 

"Run" mode, and the APRN (Flow biased) and RBM rod blocks need not be 

operable in "Startup" mode. If the first column cannot be ret for 

one of the two trip systems, this condition mAy exist for uo to seven 

days provided that during that time the operable syatem i functionall7 

tested iimediately and daily thereafter; if this condition last lon~er 

than seven days, the oyatem with the inoperable channal ohall be tripped.  

If the first column cannot be metsfor both trip syste*s, botb trip 

amytein shall be tripped.

(

2. Wis the recirculation loop fl~ow in percent of design. Trip level settln5 is 

in percent of rated power (329] -Wt). A ratio of FRP/CM•FLPD <1.0 is permitted 

at reduced power. See Specification 2.1 for APRM control rod block setpoint.  

3- IME donsoale is bypassed when it is on it3 lceast range.  

A. This function is bypassead when the count rate is > 100 cp a-cd `1N ab>oe 

range 2.  

5. One instrument channel; i.e., one APM or IM or RBM, per trip ayste" 

may be bypassed except only one of four SP.M may be bypassed.  

6. IRH channels A, E, C, G all in range 8 bypasses SRM chAraaIl A & C 

functions.  

1RPi channels B, F, D, H all in range 8 bypa32es SR4 channoal B & D 

functions.

(7. The trip is bypassed when the reactor power is < 301.  

8. This function is bypassed when the mods switch is placed in Run.  

9. This function is only active when the mode switch in in Run. This 

function 14 automatically bypassed when tha IRM instrumentation in 

operable and not high.  

10. The inoperative trips are produced by the following functiona: 

a. SRH and IRM 

(1) Local "operata-calibrate" svitch not in operate.  

(2) Power supply voltage low.  

(3) Circuit boards not in circuit.  

b. APP-( 

(1) Local "operato-cslibrsCe" rvitch not in operata.

(2) Less than 14 LPM inputs.  

(3) Circuit boards not in circuit.  
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The frequency of calibration of the APFM Flov Btain• :;etwork has been 

established in• each refueling outage. There arc several Instruments 

which must be cAlibrated and it will takp sev-rlil hou•rs to perform the 

calibration of the entire network. vInhle the calibration is being per

formed, a zero flow signal will bte senr to half of the AP.•M's resulting 

in a half scram And rod block condition. Thus, if the caltbration were 

performed during operation. flux sh.iping wouLd n,,ut be ponisble. Baqed 

on experience at other generatini; stntioni, drift of iný.truments, such 

an those in the Flo' Biasing Netwo-k, is not sIgnif~canL and therefore, 

to avoid spurioss 6crams, a calibrirtion frequency of each refueling out

age is establ[!•hed.  

Croup (C) devices are active only durde-rN a Qivtfn portioi of the opera

tional cycle. For example, the I•M if active dUriefg Startup and inaCtiv 

during full-power operation. Thug, the only test that is meaningful i-T 

the one performed just prior to shutdown or startu?; i.e., the tests 

that are performed Just prior to use of the instrument.  

Calibration frcqut•ncy of the ins•trii,,ient ch. 1.-l i" divtidd into t'•o 

groups. These are as follows: 

1. Passive type indicating devices thst can be compa;red with like 

units on a continuous basis.  

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

lose sensitivity.  

Experience with passivz type instrunents in gene'r.tiný stations and sub

stations indicates that the specified calibritic.ns are adequate. For 

those devices which employ amplifiers, etc., drift specifications call 

for drift to be less than 0.4%/month; i.e., in the period of a month a 

d1ift of .4X would occur ard thus providing for adequate margin. For 

the AI'R.I system drift of electronic apparatus iq not the only considera

tion in determining a calibration frequency. Chngu in power distribu

tion and loss of chamber sensitivity dictate a caiibration every seven 

days. Calibration on this frequency assures planL operation at or below 

thermal limits.  

A comparison of Tables 4.l.A and 4.1.6 indi.cates zhat tvý,o Instrut-ent 

channels have not been Included in the latter '?.he. These are: mode 

switch in shutdo.'rn and manual scr..m. All oi :ue de-Ice or sensors 

associated with these scram fiunctions are si~iple on-o-f switches and, 

hence, calibration during operation is -ot applicable, i.e., the switch 

is either on or off.  

The ratio of Core Maximum 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 nummber of control rods -are moved daily 

4 7 Amendment 32



4.1 BASES 

during steady-state operation and thug the rati_ is 

to C11.101•'., •s i n f icnri•lIv.

The senaitiVity of LPUI detectors decrtar,es 

at a slow and appromimately corstant rate.  

the APRM system by calibrating every 7 days 

by calibrating individual LPRM'i every 1000 
using TIP traverse data.

,not expected

with expo-•uze to neuttron flux 
This is couipensauted for in 

using heat balaace data and 

effective full-power hours

(
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LIMITING CONDITIONS FOR OPMLTION 

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 

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.

SURVEILLUNCE RLQIIRMMENTS

4.1 REACTOR PROTECTION SYSTEM 

Applicability 

Applies to the surveillance of 

the instrumentation and asso
ciated devices which initiate 
reactor scram.  

Objective 

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 4.1.A and 4.1.B respec-
tively.  

B. Daily during reactor power operatie, 
at greater than or equal to 25' thi"..  

mal power, the ratio of Fraction oF` 

Rated Power (FRP) to Core Maximumn 

Fraction of Limiting Power Density 
(CtFLPD) shall be checked and the 

scram and APRM Rod Block settings 
given by equations in specifications.  

2.l.A.I and 2.1.B shall be calculate 

C. When it is determined that a 
channel is failed in the unsafe 

condition, the other RPS channel 

that monitor the same variable 

shall be functionally tested 
immediately before the trip sys

tem containing the failure is 

tripped. The trip system con

taining the unsafe failure may 11 

untripped for short periods of 

time to allow functional testing 
of the other trip system. The 

trip system may be in the 
untripped position for no more 

than eight hours per functional 
test period for this testing.
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2.1 BASES 

from fuel damage, assuming a steady-state operation at the trip setting, over 
the entire recirculation flow range. The margin to the Safety Limit increns;eý; 

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% of rated thermal power because of the APRM rod block trip setting. The 
actual power distribution in the core is established by speclficd control rod sequences 
and is monitored continuously by the in-core LPRPM system. P-s with the APRM scram 

trip setting, the APRM rod block trip setting is adjusted downward if the 
CIVFLPD exceeds FRP thus preserving the APRM rod block safety margin.  

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

The set point for the low level scram is above the bottom o; 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 i%olation 
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 
avoid spurious scrams.  

D. 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 froa full 
open, the resultant increase in bundle power is limited such that VCPN remarins 

above 1.05even during the worst case transient that assumes the turbine bypass is 
closed. This scram is bypassed when turbine steam flow is below 30 percent of rated, 

as measured by turbine first stage pressure. Actuation of the relief valves 
limlts pressure to well below the safety valve setcing.  

E. 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 
means that resulting transients, while similar, are less severe than for 
stop-valve closure. No fuel damage occurs, and reactor system pres!sure 
does not exceed the relief valve set point, which is approximately 280 psi 
below the safety limit.
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21 BASES 

2. Scram on lose of control oil pressure 

The turbine hydraulic control system operates using high pressure 
oil. There are several points in this oil system where a loss of 
oil pressure could result in a fast closure of the turbine control 
valves. This fast closure of the turbine control valves is not 
protected by the generator load rejection scram, since failure of 
the oil system would not result in the fast closure solenoid 
valves being actuated. For a turbine control valve fast closure, 
the core would be protected by the APRH and high reactor pressure 
scrams. However, to provide the same margins as provided for the 
generator load rejection scram on fast closure of the turbine 
control valves, a scram has been added to the reactor protection 
system, which senses failure of control oil pressure to the tur
bine control system. This is an anticipatory scram and results in 
reactor shutdown before any significaut 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 against 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 a scram befc:e the closure of the turbine stop 
valves is initiated.  

0. & H. Hain Steam Line Is,.ation on Low Pressure and Kain Steam Line 
Isolation Scram 

The low pressure isolation of the main steam lines at 825 psig waa 
provided to protect against rapid reactor depressurization and the 
resulting rapid cooldown of the vessel. Advantage is taken of the 
scram feature that occurs when the main steam line isolation valves 
are closed, to provide for reactor shutdown so that high power opera
tion at low reactor pressure does not occur, thus providing protection 
for the fuel cladding integrity safety limit. Operation of the reac
tor at pressures lower than 825 paig 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 APRH high neutron flux 
scrams. Thus, the combination of main steam line low pressure isolation 
and isolation valve closure scram assures the availability of neutron 
flux scram protection over the entire range of applicability 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 scram 
set at 10 percent of valve closure, neutron flux does not increase.
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2 .1 EAss 

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 scram 

setting is adjusted in accordance withthe formula in specification 2.1.A.1 

when the CMFLPD exceeds FRP.  

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

2. •P•N Flux Scram Trip Setting (Refuel or Start & Hot Standby Mode) 

For operation in tha startup mode while the rcactor is at low pressure, 
the Alk% scren setting of 15 percent of rated power provides adequste 
thermal. car~in'betvee the setpoint and the safety lUnit, 25 percent 
of rated. The margin is adequate to acco.=..odare anticipated maneuvers 
associated with power plant startup. Effects of increasing pressure 
at zero or low void conteat are minor, cold water from sources avail
able during startup is not much colder than that already in the system, 
temperature coefficients are scall, and control rod patterns are con
strained to be uniform by operating procedures backed up by the rod 
worth minimizer und the Rod Sequence Control System. Worth of irndvi
dual rods is very low in a uniform rod pattern. Thu3, all of posaible 
sources of remctivity input, uniform control rod withdrawal is the raost 
probable cause of significant power rise. Because the flux distribution 
associated wizh uniform- rod withdrawals does not involve high local pea3s, 
and because several rods must be moved to change power by a aitrnificanc 
percentage of rated power, the rate of power rise is very slow. Generally, 
the heat flux is in n.?ar equilibrium with the fission rate. In an asataed 
uniform rod wichirswal approach to thc scram level, the rate of power rise 
is no more than 5 percent of rated power per minute, and the APRM system.  
would be core than adequate to assure a scram before the povwr could 
exceed the safety limit. The 15 percent APR/i 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 I•. System consists of 8 chambers, 4 in each of the reactor protec
tion system logic channels. The IRM is a 5-decade instrumient w-hich covers 
the range of power level between that covered by the SUf and the APM!. T"he 
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-half of a decade in size. The 
Il'M scram setting of 120 divisions is active in each range of the IRM. For
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2.1 BASES 

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, if the instrument was on range 5, the ncram 

nettIng would be 120 dLvi.siona on tOat range. Thu,, an the 1RM 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% 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 IM 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 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 ratpd power, thus matntaining 

4CPR. above 1,05. Based on the above ael2ysis, the M provide" protection 

against local control rod withdrawal errors and continuous withdrawal of 

control rods in sequence.  

B. APRM Control Rod Block 

Reactor power level may be varied by moving control rods or by varying 

tho recirculation flow rate. The APRM system provides a control rod 
block to 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 
rartted with recirculation loop flow rate, prevents an increase in 
the reactor power level to excess values due to control rod with
drawal. The flow variable trip setting provides substantial margin

22
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The functions (if te WMW and RSCS make It unnecessary tc 
specify a license limit on rod warth 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 
Sections 3.5.1, 3.5.J, 4.5.1, and 4.5.J of these technical 
specifications. Power level for automatic bypass of the 
RSCS function is sensed by first stage turbine pressure.  

4. The Source Range Monitor (SRM) system performs no automatic 
safety system function; i.e., it has no scram function. It
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3.3/4.3 BASES:

3. The Rod Worth MHnimizer (PRU) and the Rod Sequence Control 

System (RSCS) re::tr*t wlthdrava!s and fnsertionn of control 

rods to pre--speciftivd ;cqucnce!. All patterns a~sociated Witt 

these equences hJave the characterIstic thiat, a%ý.umtnR tle 

worst single deviation from the sequence, 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 3ustain 

a power excursion resulting in any pellet average enthalpy in 

excess of 280 calories per gram. An enthalpy of 280 calories 

per gram is well below the level at which rapid fuel dispersal 

could occur (i.e., 425 calories per gran). Primary system 

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 fdncticn described above, the RXfl and RSCS are 

not required to itpose any restrictions at core power levels 

in excess of 20 percent of rated. Vaterial in the cited refercet 

shows that it is impossible to reach 280 calories per gram in tr.

event of a control rod drop occurring -t power greater tnan 2C 

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

normal and abnormal patterns including those which maximize 

individual control rod worth.  

At pow•r levels below 20 percent of rated, abnormal control 

rod patterns could prcduce rod worths high enough to be of 

concern ralative to the 280 calorie per gram red drop limit.  

In this ranne the RXM and the RSCS constrain the control rod 

"equences and pattern2 to those whizh involve only accoptable 

rod worths.  

The Rod Worth Hinimizer and the Pod Sequence Control Systen 

provide automatic supervision to assure that out of sequence 

control rods will not bL withdrawn or inserted; i.e., it linitt 

operator deviations from planned withdrawal sequences. Ref.  

Section 7.16.5.3 of the FSAR. They scrve as a backup to procedur"o 

control of control rod sequences, which limit the maximum reacti

vity 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 con

formance functions of this system. In this case, the RSCS is beck 

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.
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6.0 ADMTNISTR;TTIVVE CONT:-'OLS 

(l) . Annal. _ O 1ratiq cK•.-or t.  

A tabulation oa <ai annual bosis of th(? number 
of station, utilit y and other personin.cl 
(includinq conttractors) receiving ex p-osures 
greater than. 100 mrem/yr and their associated 
man rem exposuore according to work and job 
functions,4 e.g., reactor operation-s arnd 
surveillance, inservice inspection, roat.ixe 
maintenance, special maintenance (&.-scribe 
maintenance), waste processing, and refuelin(c.  
The dose assiqnment to various duty functions 
may be estimates based on pockct dosimeter, 
TLD, or film badge measurements. Sma 1 
exposures totalling less than 207 of the 
individual total dose need not be accounted 
for. In the aggregate, at least 80% oef the 
total whole body dose received from e-ternai 
sources shall be assigned to specific major 
work functions.  

c. Monthly Operati nqg Report. Poutine 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, Washingt6n, s.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 narrative su!,miary of operating experie 
shall be submitted in the above schciule.  

2. 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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exrpte'iti ouslY & 0;l C u itPnlP t Lhy 

t.elephone av r(Jrnji rso h y te!itij. P.)p (1;'i - 1q)i(I, Or 

fac(s ~l iM 1 u YR s;i !i i -n' t ý) t-li P' *.o lr C I iý.  

apropr~u iato M'qA& ioO.ff i cv, 0r1. Li WA, uni' n 

later than the 1.ys~t: worloing Cly I :l~owinq the 

('vi~irit, with ai writ ten f*)1 l.owup wit V ~hin aw 

w .''Žks.5 The' wri1tte~n I ci 1ow'p ýrey) rt c JdlI .nc:'Ju(',e.  

as Mnri)iiiuam, .icme colpy of a iicoi"-10 v-'mi.

report fe)rin. TrL:' e r>)II n t >l; cf.ý;e' 

ev(j:r-t hae.ci ~i l~l Le ul'irnra 

l)y adiid -. onA !-0i a v l'r4~ ,ulc 

,complete ~'Cxlaiti~ cl the c~C:~ta~' 

surroundiunq the e~:± 

(1) Failuin of the rea.ctor ~ o. insyý;tem or 

other syst ems !o;jJect to Jimitinii q safety 

systynn settj nqp- to in itiate Ov? Yi' eli red 

protectirve Ancti on by the' t iwin- a:Dr~2e 

par ameter reackony the setpoitwt sprec~fie3 aý; 

the~ lii~in rq Sant y systo'in -)-.'tt-inq in thn' 

techl.Lctil ui ~c tor or f ailture !--o 

cao plf-t. tlic i,'(j)i3.d pio ecLiva uAint ion

Note: iLnstr ument1 drift di O(O-vecZ-d a:; a. roesult 

of testing need not. be r(-port(-ed undetL this 

item but may he reportable undier tra2.a (5), 

2.a(6), or 2.1)(1) below.  

(2) Operatioii of the un it or atf: fct "a syst ems when 

any paramete~fr or operation subj4ect to a 

lirniti nq conditrion is let;3 conse~rvit).J.\ than 

the? least conservative aspect of the limitling 

condition tor operation estaihlished i~n the 

technical secific~atiofls.  

Note: if specified action is taken when a 

system is found to be operating betWEec-n the 

most conservative and the least conservative 

aspects of a lintitinq co-iditio.C for operation 

listed in the technical specifications, the 

limiting condition for operation is no-t 

consid.'ýred t~o have been viol ated and need not 

he reported undler this item but it may be.  

reportahi.e under item 2.b (2) below.  

(3) Abnoriral degradIation discovered in fuel 

ci addin y, reactor coolant pressure boundary, 

or primary containment.
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6.0 ,I U SI RATT I CO nrP, OLS 

6.1 R:,j•.t-t ifnq RecUirements 

In addition to the applicable re°r oting Ofequircfents oF TitIC 

10, code of Fed3eral pegultions, the foo.Oowir id.ent Ifoed 

reports shall be submittcd to the Director o1 the approPriate 

Reqional office of InsFctXon and En ....  

otherwise noted.  

1. Routine Reports 

a. star tuo__Refor_.t. A su-mary :t-eport o0- 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 desfign or has been 

manufactured by a different fuel SUpplie , and (L4) 

modifications that may have si-ni.icantly altered 

the nuclear, thermal, or hydraulic performance of 

the plant- The report shall ad6ress each of the 

tests identified in the FSAR and shall in general 

include a description of the measured va.lues of the 

operating conditions or chiractristic obta.ined 

during the test program and a comparison of these 

values with design predictions and specificatiors

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 Eubmitted 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 in'itial criticality, ,hichever 

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 s.lm.tte•d at least 

every three months until all t1iree events have been 

completed.

349 Amendment 32



6.1 Orqanization 

A. The plant superintendent has on-site responsibility for: 
the safe operation of the facility and snall re*port to 
the Chief, Nuclear Generation Branch. In the abs:.nce of 
the plant superintendent, the assistant superintendnet 
will assume his responsibiJities.  

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

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

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

E. 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 Supervisotiwill meet or exceed the minimum acceptable levels as 
described in Regulatory Guide 1.8, Revision 1, dated Sept. 1975.  

F. Retraining and replacement training of station personnel 
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.  

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

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

I. The SafetylEngineer shall have the following qualifications: 

a. Must have a sound understanding and thorough technical 
knowledge of safety and fire protection practices, 
procedu'res, 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 alid 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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5.0 MAJ]OR I).ES1CN Fz.,-I UPES (Continued) 

R. The keff of the spent fuel storage pool sha;,ll 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 SEISMIC .YSIGN 

Vhe ;SLat ion class I sti'uctures and systems have been desiglned 
to .ithst.iud a desin basis earthquake with ground accelera
t ion of 62.g. The operational basis earthquake used in the 
plant deaipgn assurfied a ground acceleration of O.lg (see 
Section 2.5 of the FSAR).
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circuit was selected b-cau!;e .it. contained 2 out of 3 detector 

loqic, the most complicated (c02 circuit lCXJLC. Calculations 

were based on failure rates for wires, connections, and 

circuit components as shown in Appendix III of WASH-1!00.  

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. Normally open contact failure to close 

7. Normally open or normally closed contact short 

8. Normally closed contact opening 
9. Timing switch failure to transfer 

The calculated probabilities (Pf) for no undetected failure 

of the circuits occurring were as follows, based on the 

specified test frequency.  

AREA TEST FREQUENCY Pf 

Spreading Room B One Month 0.975287 

HPCI Water Fog Six Months 0.977175 
Standby Diesel Gen Room A CO 2  Six Months 0.957595 

The worst case of the three areas considered is Spreading 
Poom B. The probability of undected failure is approximately 
1/40, which means that one undetected failure will occur on 
the average every 40 months over an extended period 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.  

2. 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. * 

3. Testing of circuits which actuate CO 2 , water, or ventilation 
systems requires disabling the automatic feature of the fire 
protection system for the area. A surveillance program which 
disabled these circuits monthly would significantly reduce 

the abiliLy of these circuits to provide fire suppression.  

*Ref: NFPA Code 72D-9, paragraph 1111, Code 72D-15, paragraph 1312 

for definition of Class A systems, and Code 72A-18, 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 demonstrate 
operability. If the CO 2. 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.  

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 NFA code.  

With the exception of continuous strip heat detectors panels, all 

non-class A supervised detector circuits which provide alarm only 

are hardwired through conduits and/or cable trays from the 

detector to the main control room alarm panels with no active 

components between. Non-class A circuits also actuate the HPCI 
water-fog system, the COz system in the diesel generator 

buildings, 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 

Browns Ferry to determine the probability of no undetected 
failure of the circuits occurring between system test times 
as specified in the surveillance requ'_rements. A circuit is 

defined as the wire connections and comnponents that affect 
transmission of an alarm signal betwe-en the fire detectors 
an.- th.e control room annunciator. Three circuits were 
analyzed which were repres,,n.itiv-e of an ;d1.irm-only cirrctiit, 

a water-fog circuit, and a CO 2 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 selectei for analysis because it is the only water-fog 

circuit in the area of applicability for technical 
specifications. The Standby Diesel Generator Room A CO2 
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LIMITING CONDITIONS FOR OPEP�ATION SURVEILLANCE REQUIREMENTS

3. 11 FIRE PROTECTION SYSTEMS 4.11 FIRE PROTECTION SYSTEMS

checked to 
be 2664 gpm 
at 250 feet 
head

e. Spray Once/year 
header and 
nozzle 
inspection 
for blockage 

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

g. Building Once/3 
hydraulic years 
performance 
verification 

h. Yard loop Once/year 
and cool
ing tower 
loop 
hydraulic 
performance 
verification
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LIMITIkG CONDITIONS FOR OPERATION 

3.11 FIRE PROTECTION SYSTEMS 

AppliceJ to the operating status of the 

high pressure water, 
and CO2 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 availability of Fire 

Protection Systems.  

Specification_ 

A. High Pressure fife 

protection System_ 

I. 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.

a. Simulated Onc automatic 
and manual 
actuation of 

high pressure 
pumps and auto

matic valve 
operability

FS efyea

b. Pum Once/mOnth Operability 

c. Deleted

d. Pump capability
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SURVEILLANCE REQUIREMENTS 

4.11 FIRE PROTECTION SYSTEMS 

Applicability: 

Applies; to the surveillance require

ments of the high pressure water, 

and CO2 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.  

Spec ification: 

A. High Pressure Fire 

Protection ystem 

1. High Pressure Fire 

Protection System 

Testing:

elyear

Item

Once/3 yeA



!. I M. "i C I CON4D)IT IO ; FO't ;P RAT1 I . ..  

3.6.C Coo-Iant ka 

3. If the condition in 1 or 2 

above cannot be m..t, an orderly 

shutdo'4n shall be initiated 

and the reacrtor shall be shut

dona in the 'Cold Condition 

,within 24 hours.  

0. Snfety anc, Tz1 jut VAv'ýq 

1. When more than one valve, 

safety or relief. is known to 

be failed, In orddery shut

dot-i shall he initiated and 

the reactor depresv'urized to 

less than 105 p-ig within 24 

hours.

E. jet Pumaps 

1, Whenever the reactor is. in the 

startup or run modes, all jet 

pumps shell be operable. If 

it is determined that a jet 

pump is inoperable, or if two 

or more jet pump flow instru

ftent failures occur and can

not be corrected within 12 

hours, an orderly vhutdo--n 
shall be initiated and the 

reactor shall be shutdown in 

the Cold Condition within 24 

hours.

•URVEII LAN( E r I"Ol-r•YE,!NTI 

4.6.C Coolant L.cAka,'e 

D. Safety and Relief Valves 

1. At least one szfety valve- and 

approxim?.tely one-half of all 

relief valves shall b'i bench

checked or replaced with a 

bench-checkcd valve each opera

ting cycle. All 13 valves (2 

safety and 11 relief) will have 

been checked or replaced upor.  

the conoletion of every second 

cycle.  

2. Once during each operating 
cycle, each relief valve shall 

be manually opened until therr.o

couples do'_nstream of the valve 

indicate :steam is .flowing f.o~a 
the valve.  

3. The integrity of the relief.' 
safety valve bellows shall be 

continuou:;ly monitored.  

4 At leif;t one rel.vf valve 5 h:Ji 

be disassebled and ina;ec:ýd 

each operating cycle.  

E. Jet Pumps 

1. Whenever there is rccirculation 

flow with the reactor in the 

startup or run modes with both 

recirculation pumps running, 

jet pump operability shall b6 

checked daily by verifying that 

the following conditions c.o nat 

occur simul tarleousiy; 

a. The two recirculation loops 

have a flow imbalence of 

15% or more when the pumps 

are operated at the same 

speed.
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LIMtTtNc; •:o•rfl I F FOR OPERATtON SURVEILLA4DC. Ri t-:MU.I4T ___T

1.6.E Jet PuIp, 

3.6.F Jet Pump Fl.ov Mismatch 
1. When both recirculation pumps 

are in steady state oreration, 
the speed of the faster pump 
shall be maintained within 
122% the speed of the slower 
p•ump when core power is 8 or 

more of rated power or 135% the 
speed of the slower pump when 
core power is below 80(% of 
rated power.  

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

3. The reactor shall not be 
operated with one recirculation 
loop out of service for more 
than 24 hours. With the reactor 
operating, if one recircullation 
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.  

4. Following one pump operation, 
the discharge valve of the low 

speed pLLMp may not be opened 

unless the speed of the faster 

pump is less than 50% of its 
rated speed.  

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 

umps is permitted, provided the 
oop discharge temperature is 

within 75°F 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.  

G. Structural.Thtegrity 
I. The structural integrity of 

the primary system shall be

4.6.6 Jet Pumf8

b. The indicated value of core 
flow rate varies from- the 
value derived from loop 
flow mapsurements by mor( 
than 10X.

C. The diffuser to lower plnwu
differential preanure read
ing on an individual jet 
pump varies frcm tha noar 
of all jet pump diffr=n-
tial pressuran by more thara 

2. Whenever there is recircul.-+t,•a 
flow with the reactor in the 
Startup or Run Modu and cne -e

circulation pump ia operautin 
with the equalizer velve cOvand.d 
the diffuser to lower plenum 
differential pTese.ure shall ,n 
checked daily and the difEeawn
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 then I0M+ 

F. Jet Pump Flow Hismatch 

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

G. Structural lntesrity 

I. Table 4.6.A together with sup
plementary notes, specifies the
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3.314.3 BASS: 

The Purveillance requirement for scram testing of all the 

control rods after each refueling outage and 10Z of the control 

rods at 16-week intervals in adequate for determining the opera

bility of the control rod system yet is not 8o frequent as to 

cause excessive wear on the control rod system components.  

The numerical values assigned to the predicted scram perfor

mance are based on the analysis of data from other BWR'8 with 

control rod drives the same as those on Browns Ferry Nuclear 
Plant.  

The occurrence of scram times within the limits, but signifi

cantly lonzer than the average, should be viewed as an indica

tion of systematic problem with control rod drives especially 

Lf the number of-drives exhibiting such scram times exceeds 

eight, the'allowable number of inoperable rods.  

In the analytical treatment of the transients, 390 milliseconds 
are allowed between a neutron sensor reaching the scram point 
and the start of negative reactivity insertion. This is ade

quate and conAervative when compared to the typically observed 

tine delay of about 270 milliseconds. Approximately 70 milli

secondn after neutron flux reaches the trip point, the pilot 
scram valve colenoid power supply voltage goes to zero an 

approximately 200 milliseconds later, control rod motion begins.  
The 200 milliseconds are Included in the allowable scram inser
tion 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.l.  

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.l 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%A H
Deviations in core reactivity greater than i%.4k are 
not expected and require thorough evaluation. One 
percent reactivity into the core would not lead to 
transients exceeding design conditions of the reactor 
system.
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0 UNITED STATES 

SNUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

TENNESSEE VALLEY AUTHORITY 
DOCKET NO. 50-296 

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 3 

AMENrDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 9 

License No. DPR-68 

, 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 

3anuary 3, 1978, comply with the standards and requirements of 

the Atomic Energy Act of 1954, as amended (the Act), and the 

Commission's rules and regulations set forth in 10 CFR 

Chapter 1; 

B. The facility will operate in conformity with the applications, 

the provisions of the Act, and the rules and regulations of 

the Commission; 

C, There is reasonable assurance (i) that the activities authorized 

by this amendment can be conducted without endangering the 

health and safety of the public, and (ii) that such activities 

wi.ll 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 

E. The issuance of this amendment is in accordance with 10 CFR Part 

51 of the Commission's regulations and all applicable requirements 

have been satisfied.  

2. 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 License No. DPR-68 

is hereby amended to read as follows:



-2-

(2) Technical Specifications 

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 

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. 9 

FACILITY OPERATING LICENSE NO. DPR-68

DOCKET NO. 50-296 

Revise Appendix A as follows:

Remove the 
pages:

following pages and replace with identically numbered

6 
10 
12 
16 
19 
20 
22 
31 
46 
77 
124

128 
133 
135 
136 
196 
347 
357 
362 
379 
380 
381

Marginal lines indicate changed area.



LISAFETY SYSTEM SETTING

1.1 FUEL CADING INTEGRITY 2.1 FUEL CLADDING INTEGRITY 

W Loop recircu
lation flow 
rate in per
cent of rated 
(rated loop 
recirculation 
flow rate equals 
34&2x10' 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: 

FRP 
S<(0.66W + 5q•) CMFLPD 

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 k 1.27.

10 Amendment 9
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awwor In.--. --

1. IrusL CLACDING INTEGRITY 

B. Core Thermal Power Limit 
(Reactor Pressure $000 Dsia) 

When the reactor pressure 
il less than or equal to 
6oo psia, or core coolant 
flow is lees than 10% of 
rated, the core thermal 
power shall not exceed 823 
NWt (about 25% of rated 
thermal ;over).  

C. Power Transient 

To ensure that the Safety Limit 
established in Specification 
1.l.A and 1.1.1 it not eceeded, 
each required screw shall be 
Initiated by its epected screw 
signal. The Safety Limit shall 
be aseamed to be eceeded when 
scre is accomplished by means 
other than the expected screm 
signal.

2.1 FUEL CLADDING INTEGRITY

B. APRl Rod Block Trio Setting 

The APRM Rod block trip 

setting shall be: 

S 5 (0.66W +42%) 

where: 

Sm = Rod block setting 
in percent of rated 
thermal power 
(3293 KWt) 

W a Loop recirculation 
flow rate in percent 
of rated (rated loop 
recirculation flow 
rate equals 
34.2 x 106 lb/br) 

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

S :S (0.66W +42% ) FR.  
CMFLPD

12 Amendment 9
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unc(.1tailjtif-, employ#'d in derivinq tne safety limit are provided 

at. the: beqiiininq ot each fuel cycle.  

Ili( NK:PR Value usCd in 111(! h iC)((; pe;r'lonr-ii tc ,v,3I witIo(ll (1.18) i I (;-.  

ilmit i ig It m the MCI)R I or operation (1 27).  

Because the boiling transition corr* L(Atior is based on a large 

qualntity of full scale data there i, i 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 

between the safety limit and the actual occurrence of loss of 

cladding inteqrity.  

However, if boiling transition were to occur, clad perforation 

would not be expected. Cladding temperatures would increase to 

approximately 1100OF 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 applicability of the boiling 

transition correlation) it would be assumed that the fuel 

claddinq integrity Safety Limit has been violated.  

In addition to the boiling transition limit (MCPR=I.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 Thermal 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.l.  

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 flows will always be greater than 4.56 psi. Analyses 

show that with a flow of 28x103 lbs/hr bundle flow, bundle 

pressure drop is nearly independent of bundle power and has a 

value of 3.5 psi. Thus, the bundle flow with a 4.56 psi driving 

head will be greater than 28x10 3 lbs/hr. Full scale ATLAS test 

data taken at pressures from 14.7 psia to 800 psia indicate that 

the tuel 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 operation without forced recirculatlon will not be per-itted 
for more than 12 hours. and the start of a recirculation pure from the natural 
circulation condition will riot be permitted unless the temperature difference 
between the loop to be started and the core coolant temperature is less than 750 F.  
This reduces the positive reactivity insertion to an acceptably low 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. Neutron Flux Scram 

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

The average power range monitoring (APRM) system, which 
is calibrated using heat balance data taken during 
steady-state conditions, reads in percent of rated power 
(3,293 mpt). Because fission chambers provide the basic 
input siqnals, 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 
marqin 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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bfec,,utJ it, pruvides ddequdte inarqin 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 i. ,not increased for any 
combination of CMFLPD andFRP. The 
scram setting is adjusted in accordance with the formula 
in Specification 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.  

2. APRM Flux Scram Trip Setting lRefuel 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 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. 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. In 
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.  

3. 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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a qiven point at constant recirculation flow rate, and thus 
to [)rotect 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 trip setting provides 
substantial margin from fuel daftage, 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 scram trip 
setting, the APRM rod block trip setting is adjusted downward 
if the CMFLPD exceeds FRP thus 
preserving the APRM rod block safety margin.  

C. Reactor Water Low Level Scram and Isolation 
(Except Mainý 8teamltnes) 

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 adequate to avoid spurious scrams.  

D. 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 S10 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 
scram 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. 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
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LIMITING CONDITIONS FOR OPERATION. II

S3.1 REACTOR PROTECTION SYSTEM 

Applicability 

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

Obiective 

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.

4.1 REACTOR PROTE•C•ON SYSTE

Applies to the surveillance of 
the instrumentation and 
asrociated devices which 
initiate reactor scram.  

0blagtive 

To specify the type and 
frequency of surveillance to be 
applied to the protection 
ini3trumentation.  

SL1'acifA~-ica R 

A. Instrumentation systems 
shall be functionally 
tested and calibrated as 
indicated in Tables 4.1.A 
and 4.1.B respectively.  

B. Daily during reactor power operatio-n 

at greater than or equal to 25% 
thermal power, the ratio of Fraction 

of Rated Power (FRP) to Core Maximum 
Fraction of Limiting Power Density 
(CKLPL) shall be checked and the 
scrai and APRM Rod Block settings 
given by equations in specifications 
2.L..i arnd ?.1.B shall be calculated.  

C. When it is determined that 
a channel is failedin the 
unsafe condition, 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 be in the 
untripped position for no 
more than eight hours per 
functional 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. While 
the calibration is beinq 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 call'ration were performed during 
operation, flux shaping would not be possible. Based on 
experience at other generating stations, drift of instruments, 
such as those in the Flow Biasing Network, is not siqnificant and 
therefore, to avoid spurious scrams, a calibration frequency of 
each refueling outaqe 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 during full-power operation. Thus, the only test 
that is meaningful 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 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%/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 frequency. 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 functions 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 Maximum 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 norrally be done by checking the LPRM readings.  
Only a small number of control rods are moved daily during steady-state operation 
and thus the ratio is not expected to change significantly.
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NOrTES FO(R TABLE 3.2.C 

- 1. 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.  

2. 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 APR14 control rod block 
setpoint.  

3. IRM downscale is bypassed when it is on its lowest range.  

4. This function is bypassed when the count rate is _> 100 cps 
and IRM above ranqe 2.  

5. 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.  

6. 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.  

7. The trip is bypassed when the reactor power is S 30%.  

8. This function is bypassed when the mode switch is placed in 
Run.  

9. This function is only active when the mode switch is in Run.  
This function is automatically bypassed when the IRM 
instrumentation is operable and not high.  

10. The inoperative trips are produced by the following 
functions: 

a. SRM and IRM 

(1) Local "operate-calibrate" switch not in operate.  

(2) Power supply voltaqe low.
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TTMTI'Pd• fl(.6 CODIINS.O.PEATO.SR.ILAC.RQURMET 
_ _ _ _ _ _ _ _ _ II_ _ _ _ _

,TTATT CONDITIONS FOR OPERATION

3.3 REACTIVITY CONTROL 

b. Durinq the 
shutdown 
procedure no rod 
movement is 
permitted 
between the 
testing 
performed above 
20% power and 
the 
reinstatement of 
the RSCS 
restraints at or 
above 20% power.  
Alignment of rod 
qroups shall be 
accomplished 
prior to 
performing the 
tests.  

c. Whenever the 
reactor is in 
the startup or 
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 oi 

run modes below 20% 
of rated thermal 
power.

124 An

(.3 REACTIVITY CONTROL 

a. The capability 
of the PSCS 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 
sequences.  

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

b. The capability 
of the Rod Worth 
Minimizer (RWM) 
shall be 
verified by the 

nendment 9 following checks:
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LIMITING CONDITIONS FOR OPERATION

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 
Fully withdrawn 

5 
20 
50 
90

Avg. Scram Inser
tion Times (see) 

0.375 
0.90 
2.0 
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-by-two array 
shall be no greater 
than: 

% Inserted From Avg. Scram Inser 
Fully Withdrawn tion Times (pod

5 
20 
50 
90

0.398 
0.954 
2.120 
3.800
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3. The maximum scram 
insertion time for 
90% insertion of any 
operable control rod 
shall not exceed 7.00 
seconds.

SURVEILLANCE REQUI REMENTS 

4.3 REACTIVITY CONTROL 

C. Scram Insertion Times 

i. After each refueling outage all 

operable rods shall be scram time 
tested from the fully withdrawn 
position with the nuclear system 
pressure above 950 psig (with 
saturation temperature.) This 
testing shall be completed prior 
to exceeding 40% power. Below 
20% power, only rods in those 
sequences (A1 2 and A3 4 or B1 2 
and B34) 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 may 
be removed by use of the indi
vidual bypass switches associated 
with those control rods which 
are fully ot"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. Whenever such scram 

time measurements are made, an 

evaluation shall be made to 

provide reasonable assurance 

that proper control rod drive 

performance is being 
maintained.



reqardless ot'-ehe rod pattern. This is t18 Lor a±l 
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. In this range the RWM and the RSCS 
constrain the control rod sequences and patterns to 
those which involve only acceptable rod worths.  

The Rod Worth Minimizer and the Rod Sequence Control 
System provide automatic supervision 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 backup 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. In this case, the RSCS is backed up by 
independent procedural controls to assure conformance.  

The functions of the RWM and RSCS make it unnecessary to 
specify a license limit on rod worth to preclude 
unacceptable conseqiences 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 3.5.1, 
3.5.J, 4.5.1, and 4.5.J 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 operator is not sn acceptable substitute fcr the RWM during thic 
testing.  

4. 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-e 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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'P' (1(I(;rJt'i'' pe~r I. ox_.,FIc' of tth oriq igid dr ivP ! : vu f 1444,R)a 

uri,'I'r dirty (Jperdtirlq conditiorts and the insensi-eivitY of the 

r#.(dfi=iqr#!r] drive (CRD7RDB144B) has been demonstrated by a 

s,.ri,!; of .rqinr,-'inq tests under simulated reactor operating 

cot i,Jiti Jons. The successful performance of the new drive 

under actUdl operating conditions has also been demonstrated 

by consistently good in-service test results for plants using 

the new drive and may be 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 "plugged 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. Erratic scram performance has been identified 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.  

Tfi rbumerical values assiqned to the predicted scram 

Performance are based on the analysis of data from other 

BWo'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 analytical treatment of the transient's, 390 

milliseconds are allowed between a neutron sensor 

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 specificatior 

4.3.C.I, 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.l.  

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 h.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 

power level range. 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.  

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 progresses, 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% 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 system.
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LIMITING CONDITIONS FOR OPERATION SURVEI LLANCE REQtJ I REMENTS I
.6 JHBL•AFY SYSTUS EMROM 

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 
loop discharge temperature is 
within 75OF of the saturation 
temperature of the reactor 
vessel water as determined by 
dome pressure. The total 
elapsed time in natural circula.
tion and one puwp operation must 
be no fJr(ater than 24 hrs.  

G. Structural Integrity

1. The structural 
integrity of the 
primary system shall 
be maintained at the 
level required by the 
oriqinal 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.

196 Amendmen

4.6 PRIMARY SYSTEM BOUNDARY 

G. Structural Integrity

1. 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 
inspection 
interval 

c. inspection 
frequency 

d. methods used for 
inspection 

2. Evaluation of 
inservice inspections 
will be made to the 
acceptance standards 
specified for the 
original equipment.

3. The inspection 
interval shall be 
years.

10

4. 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 
systems.  

Feedwater- GFW-9, KFW-13.  
GFW-12, GFW-26.  
KFW-31, GFW-29, 
KFW-39, GFW-15, 

,t 9 KFW-38, and GFW-32

J I
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LIMITING CONDITIONS 1OR 0PATIO S

3., FIRE ROT CTION.SYSTS 

•lpic!.bi lit! : 

Applies to operating status of 
the hiqh pressure water and CO2 
fire protection systems for the 
reactor building, diesel 
generator buildinqs, control 
bay, intake ppinq station, 
cable tunnel to the intake 
puzpinq station, and the fixed 
spray system for cable trays 
along the south wall of the 
turbine buildnq, elevation 586.  

To assure availability of Fire 
Protection Systems.  

SA. High Presure Fire 
Protetio, System

1. The High Pressure 
Fire Protection 
System shall have: 

a. Two (2) high 
pressure fire 
pumps operable 
and aigined to 
the -hiqb 
pressure fire 
header.  

b. Automatic 
initiation logic 
operable.

U

4. 11 rEAB POTaCTION SYSTEIS 

Appicabilit¥ 

Applies to the surveillance 
requirements of the high 
pressure water and CO2 fire 
protection systems for the 
reactor building, diesel 
qenerator 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 
when the corresponding limitinq 
conditions for operation are in 
effect.  

To verify the operability of 
the Fire Protection Systems.  

A. Hifrca t ron: 

A, High Pressure Frir

1rotection :ste- m

1. High Pressure Fire 
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 ye;,
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Thr. ftir nrol ,ctiou, sýtem is desiqned to supply t,., required 
flw *nd pre-ssure to an individual load listed on Table 3.l1.A 
whil- maintaininc a design raw service water load of 1132 opm.  

14.11 BASES 

Periodic tpstinq 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 supplyinq the High 

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

be checked immediately and daily thereafter to demonstrate 

operability. If the CO 2 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 NFFA 

code Vol. I1, 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 flushinq, spray header inspection for blockage.  

ani nozzle inspection for blockage will prevent, detect, and 
remove buildup of sludqe 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 qrowth of crustaceans which could reduce nozzle 
discharqe.  

Semiannual tests of heat and smoke detectors are in accordance 
with the NFPA code.  

with thp exception of continuous strip heat detectors panels, all 
non-class A supervised detector circuits which provide alarm only 
are fardwired through conduits 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-foq system, the Co 2 system in the diesel generator 
huillinqs, and isolate ventilation in shutdown board rooms. The 
test frequency and methods specified are justified for the 
followinq reasons: 

1.* n analysis was made of worst-case .fire detection circuits at 
Browns rerry to determine the probability of no undetected 
failure of the circuits occurring between system test times 
as specified in th•. surveillance requirements. A circuit is 
Jefined as the wire connections and components that affect 
trAnsmission of an alarm signal between the fire detectors 
and the control room annunciator. Three circuits were 
analyzed which were representative of an alarm-only circuit, 
a water-foq circuit, and a CO2 circuit. The spreading room B 
smok- detector was selected as the worst-case alarm-only 
circuit because it had the largest number of wires and 
connections in a sinqle circuit. The HPCI water-fog circuit 
was .elec*4- for analysis because it is the only water-fog 
circuit in the. area of applicability for technical 
apec~i fications. The Standby Diesel Generator Room A 002
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6.0 ADMINISTRATE CONTROLS

6.1 Organization 

A. The plant superintendent has on-site responsibility for 
the safe operation of the facility and shall report to 

the Chief, Nuclear Generation Branch. In the absence of 

the plant superintendent, the assistant superintendnet 
will assume his responsibilities.  

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

C. The functional organization for the operation of the 

station shall be as shown in Figure 6.1-2.  

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

E. 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.  

F. Retraining and replacement training of station personnel 
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.  

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

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

I. The Safety Engineer shall have the following qualifications: 

a. Must have a sound understanding and thorough 
techn ical 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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6.7 Reporting Requirements 

In addition to the applicable reporting requirements of Title 
10, Code of Federal Regulations, 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 

a. 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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b. Annual Opetating 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,4 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 based 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.  

C. Monthly Operati ng 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 narrative summary of operating I 

experience shall be submitted in the above schedule.  

2. 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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SUNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, 0. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

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

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

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

TENNESSEE VALLEY AUTHORITY 

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

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

1.0 Introduction 

The Tennessee Valley Authority (licensee or TVA) has proposed to 
reload and operate Browns Ferry Unit 1 (B.F.#l) 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). All Cycle 2 reload and irradiated 
assemblies except 7 will have two 9/32-inch holes drilled in each 
lower tie plate, with the 1-inch bypass flow holes in the core 
support plate plugged. The 9/32" holes in the fuel assembly lower 
fuel tie plates permit cooling water to flow into the bypass 
region between fuel assemblies to cool the in-core nuclear 
instrumentation and the plugging (f 1"' bypass flow holes was done 
to eliminate in-core vibrations.  

As noted above, Cycle 2 reload will contain 7 assemblies without the 
9/32-inch holes drilled in the lower tie plate. Original B.F.#l 
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.#l startup schedular demands, the 7 assemblies were 
replaced with non-drilled assemblies. B.F.#l 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
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for B.F.#1(1), proposed Technical Specification changes(2)(3)(3a), 
a Loss of Coolant Accident (LOCA) anas's report 3), an increased 
relief valve simmer margin Iv.luationtna , and responses to our requests 
for additional information.k4) 

The information presented in the licensing submittal closely follows 
the g idelines in Appendix A of the generic GE Topical Report NEDO
20360(5). 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 when supplemented with information required by our status 
report( 6). The supplemental information provided by the licensee 
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.  

2.0 Evaluation of B.F.#l Reload For Cycle 2 

2.1 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.
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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% &k 
subcritical in the most reactive condition throughout the operating 
cycle with the most reactive rod fully withdrawn and with all the 
others fully inserted. For Cycle 2 the minimum shutdown margin 
has been calculated by the licensee to be 0.019 6k 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 &k at 200 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.#l 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 ko of a single 
fuel bundle is less than 1.30 at 65 0C. The peak uncontrolled k 
of 8D274L and 8D274H have a maximum k- of 1.238 and 1.216 respectively 
within the applicable exposure and temperature range. These are 
less than 1.30 so that storage requirements for B.F.#1 are met.  

Based on areview of the information presented in the B.F.#l licensing 
submittal(1) •s supplemented by applicable ppgtions of the generic 8x8 

reload reporttN) and our acceptance thereoft 0 , we have determined 
that the nuclear characteristics and performance of the Cycle 2 core 
are similar to those of Cycle 1 and are acceptable.  

2.2 Mechanical Design 

The reload fuel has the same mechanical configuration and fuel 
bundle enrichments as the 8D247L and 8D274H assemblies described 
in the geheric 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 design 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.#l Reload 1 is acceptable.  

2.3 Thermal -Hydraul ics 

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 limit, 

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

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

We have evaluate• the B.F.#l Cycle 2 thermal margins based on 
the GETAB report'V' 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 limit MCPR has been increased from 1.05 

to 1.06, based on the GETABU) statistical analysis, to assure 
that 99.9% of the fuel rods in the core will not ?x erience 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.
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The uncertainties in core and system operating parameters and the 
GEXL correlation uncertainties expected for Cycle 2 operation of 
B.F.#l are the same as those used for the original statistical 
analysis (Table 4-2 of Reference 5) on which the fuel cladding 
safety limit 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 
fewer 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 limit MCPR of 
1.06 to Cycle 2 operation of B.F.#l.  

2.3.2 Operating Limit MCPR 

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

The limiting 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 limiting 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.#l during Cycle 2.
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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/t with a XPR of 0.24, (2) load rejection without 
bypass for 8x8 fuel from BOC-2 to 3440 MWD/t with a ZCPR of 0.26 
and (3) load rejection without bypass for 7x7 and 8x8 fuel from 
3440 MWD/t to EOC with a LCPR of 0.28 and 0.38, respectively.* 

Addition of these LCPR's to the safety limit MCPR would normally 
provide the minimum operating limit MCPR for each fuel type 
required to avoid violation of this safety limit, should these 
limiting transients occur. The licensee has therefore proposed 
MCPR operating limits 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 t9 
EOC-2. However, the licensee reports in the reload submittal•') 
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 XPR of 0.25 which exceeds the LCPR 
associated with the most limiting abnormal operational transient 
for 7x7 fuel from BOC-2 to 2440 MWD/t. This fuel loading error 
could, therefore, decrease the MCPR below the safety limit 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 limit 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 
limit MCPR be 1.31 for 7x7 fuel from BOC-2 to 3440 MWD/t 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 
limit MCPR to this value.  

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

For the limiting transient of recirculation pump speed control 
failure at lower than rated power and flow conditions, the licensee 
will conform to the limiting 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/t 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 
Kf factors appearing in Figure 3.5-2 of the Technical Specifications.  
The kf factor curves were generically derived and assure that the 
most limiting transient occurring at less than rated flow will 
not exceed the safety limit MCPR of 1.06. We conclude that the 
calculated consequences of the anticipated operational transients 
do not violate the thermal limits of the fuel or the pressure limits 
of the reactor coolant boundary.  

2.4 Accident Analysis 

2.4.1 Fuel Loading Error 

Fuel loading errors are discussed in Reference 2 for a fuel bundle 
placed in an improper location or rotated 180 degrees. For B.F.#l 
the worst potential fuel loading error for Cycle 2 would result in 
a MCPR no less than 1.06 for an operating limit MCPR of 1.31 and 
a peak linear heat generation rate of 16.5 Kw/ft(l). The implications 
of the MCPR have been discussed previously and the peak LHGR is not 
large enough to cause fuel damage.  

2.4.2 Control Rod Drop Accident 

In Figures 6-1 through 6-3 of Reference 1 the licensee has shown 
that during Cycle 2 operation of B.F.#1 the magnitude of the 
Doppler coefficient as a function of fuel temperature and the magnitude 
of the reactivity insertion due to a dropped in-sequence control 
rod versus rod position are smaller than bounding curves of these 
quantities presented in Reference 5. Since the scram reactivity function 
for 200C 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 limit. The resultant peak enthalpy from the specific 
analysis is 161 cal/g for the 200C case. The results of this analysis 
and the results of the scram reactivity function at 286*C for B.F.#l 
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.



-8-

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 si:gnificantly 
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 l1, 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.#l and is incorporated 
by reference herein.
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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.#l 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 3.5.1-1, -2, -3 
and -4 of Reference 3a and (2) when it is operated at a MCPR equal 
to or greater than 1.20 (more restrictive MCPR limits are currently 
required for reasons not connected with the Loss-of-Coolant Accident, 
as described elsewhere in this SER).  

The analyses submitted in Reference 3 provide all information 
requested in our letter to GE on June 30, 1977, regarding number 
of breaks to be analyzed, documentation to be provided, etc. for 
the new analyses. These analyses for B.F.#l 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,#l 
ECCS evaluation considers only matters which differ from Fitzpatrick.  
The following description is proivded of particular features of 
the analyses which are different from the lead plant analyses and 
the reason underlying those differences. The break spectrum (*je), 
peak clad temperature [PCT] vs. break size) for the lead plant-l 5) 
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.#l showed that the particular 
break producing the highest PCT is the largest (100%) suction 
line break.  

The SER for the lead plant(15) explains the reasons why the discharge 
break locatjMp 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, MAbKLPCI modification (also explained more fully in the lead 
plant SERW ')) results in at least one loop of the LPCI system being 
available to help mitigate the consequences of suction pipe breaks 
even with the worst assumed single failure; but, due to certain 
piping and valve locations, with certain single failure assumptions, 
no LPCI system is available for the smaller, discharge line break.  
This results in a tradeoff or compensating effects situation where 
a larger, normally more severe break (suction line) has more ECCS 
available to mitigate its consequences, while a smaller, normally1 s 
severe break (discharge line) has less ECCS. The lead plant SER5 
states that in most cases this tradeoff results in the discharge 
break being limiting, as it is for Fitzpatrick.
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For B.F.#1, the tradeoff had a different result with the largest 
suction break being slightly (230F) more limiting than the worst 
discharge break analyzed. The reason for the difference between 
Fitzpatrick and B.F.#l 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.#l 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.#l 
"effective"' suction line break somewhat smaller than Fitzpatrick's, 
the decrease is not as pronounced as for the discharge line break.  
Therefore , when one compares the break spectrum of the two plants, 
one would' expect to see the discharge break relatively less severe 
(compared to the suction break) on B.F.#1. This shift is just large 
enough to cause the suction break to become limiting on B.F.#l.  

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

The same arguments presented in the lead plant SER(1 5 ) regarding PCT 
vs. discharge line break size also apply to B.F.#l. For B.F.#l 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 limiting (i.e., earliest loss of nucleate boiling and uncovery 
time), it is clear that the ".00%" suction line break is the most 
limiting suction line 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.#l for the largest suction line break, largest discharge line 
break, and most limiting discharge line break. We agree, for the 
reasons stated above, that the most limiting break is the largest 
suction line break. This was used to generate the referenced 
MAPLHGR limits, which we therefore find acceptable as stated 
previously.  

2.4.5 Steam Line Break Accident 

Steam line 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 

ed• nOrreview and acceptance of the generic report NEDO

occur for the largest discharge line break for B.F.#1. The question arises 
on Fitzpatrick and on B.F.#l as to whether or not the maximum discharge 
break PCT occurs precisely at the "80%" and "66%" discharge line break 
size respectively, for the two plants (i.e., has the worst break been 
found and analyzed). Since the "80%" break on Fitzpatrick was the most 
limiting break for that plant (with PCT = 2200'F) additional analyses 
were performed at slightly larger and 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 slight1 
error in precisely determining the exact size of the limiting breakb5).  
In the case of B.F.#l, these additional analyses and conservatisms were 
not included, since it is only necessary to show that no unanalysed 
discharge break could be more limiting than the worst (limiting) suction 
line break. The uncovered time period versus break area peaks very sharply 
at "66%", that is, any change to a slightly larger or smaller break area 
would cause a shift to a significantly shorter uncovered 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 0 F, which is 23°F below the limiting (largest) suction line 
break's PCT of 2151 0 F. Any small inaccuracies in precisely determining 
the worst discharge break size couldnot cause more than a 20F to 50F 
shift in PCT, and the worst discharge break's PCT would still not become 
limiting (i.e., higher than 2151'F).
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2.5 Overpressure Analysis 

The licensee has presented analyses (one for the BOC-2 to 3440 
MWD/t and one for 3440 MWD/t to EOC-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 allowable 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 
line 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) ther would still be an adequate margin to the 
ASME code pressure limit(l). Similarly, should the transient be 
initiated at the maximum dome pressure allowed by the Technical 
Specifications rather than that assumed for th Inalysis there 
would be adequate margin to the pressure limit?4 .  

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

Based on the analysis and sensitivity studies submitted by the 
licensee the overpressure analysis for B.F.#l for Cycle 2 has 
been found acceptable.  

2.6 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 jwere also performed by the licensee to assess the 
reactor powet- dynamic response at the two aforementioned reactor 
operating covditions. The results showed that the reactor core 
decay ratios at both conditiofls are well within the operational 
design guide decay ratio. We find these results to be acceptable.  

We have expressed generic concerns regarding the least stable reactor 
condition allowed by Technical ;Specifications. This condition 
could be reached during an operational transient from high power 
whefe the plant sustains a trip of both recirculation pumps. The 
concerns arelmotivated by increasing decay ratios as equilibrium 
fuel cycles are approached and as fuel designs improve. Our concerns 
relate to both the consequences of operating at the ultimate decay 
ratio -for the eqUi•lttrium 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.#l which will restrict planned operations in 
the natural circulation flow mode14). The licensee has agreed to 
this Technical Specification limitation. The restriction will 
provide a significant increase in the reactor core stability margins 
during Cycle'2. On the basis of the foregoing, we find the thermal
hydraulic stability of B.F.#l to be acceptable.  

2.7 Recircuiation 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 r~ctivity inseffiQn transient.  
We note that the licensee identified(11 an analysis 6j 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 thetemperature 
of the recirgulation 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 
low level.
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2.8 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 programing and 

input, and the core loading. These tests will provide additional 

assurance that the B.F.#l Cycle 2 core is loaded consistently 

with the reload licensiIng submittal, and that the uncertainties 

in monitoring power distributions are sufficiently small that the 

design basis safety limit MCPR of 1.06 is applicable.  

Because the Cycle 2 core is to have a quarter core mirror symmetric 

loading there will be differences between the exposure environments 

of the pairs of diagionally symmetric TIPs on which the TIP 

symmetry tests are to be made. These exposure differences are 

expected to produce a larger apparent TIP uncertainty than 

would result from geometrical and random noise effects alone.  

Because the criteria on the maximum uncertainty allowed before 

taking corrective action are based on geometrical and noise 

uncertainties only, the TIP symmetry test for B.F.#l 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.  

2.9 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 

Authority (TVA) regarding the lost rubber shoe cover in the reactor 

vessel.( 2 2% 23) Chemical effects, possible control rod interference, 

and potential flow blockage to a fuel assembly are the three areas 

of potential concern; these three subjects were addressed by TVA and 

are discussed below in that order.
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The very small amount of material introduced by decomposition of the 
shoe represents an insignificant fraction of the total primary 
system inventory. The lack of florides and the insignificant 
amount of chlorides (1 to 2 grams) indicate that the material would 
have no significant effect on water chemistry or corrosion in 
the primary system.  

The shoe cover could potentially lodge in a control blade guide tube, 

causing increased friction which would be detected during control 
blade motion tests. However, based on our knowledge of the large 
forces available to insert a control blade during a scram, and 
considering the relatively low strength of a rubber shoe cover 
(even a rubber shoe cover before high temperature weakens it 
as described below), we concur with the GE-TVA conclusion that the 
shoe cover could not significantly affect a reactor scram.  

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

Autoclave tests have been conducted which demonstrate that this type 
of rubber shoe will lose tensile strength and structural int grity 
after exposure to 500°F water for more than 24 hours.(22, 23) Such 
autoclaved material has been tested in a flow loop at lower temperatures 
(less 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 approximately a factor of 2 in about 12 minutes 
at the equivalent of 30% flow.)'41) 

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-200F 
conditions present in the test loop. Based on our own manipulation 
of autoclaved rubber samples at room temperature and at 212OF 
(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-200F.
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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 MW.( 2 2 , 25) This corresponds to a core 

power below 5%, based on a study of worst power peaking that could 
occur during startup with the Browns Ferry Unit 1 rod-withdrawal 
sequence. Therefore, reactor operation below 5% power, until shoe 
cover disintegration occurs, poses no safety problem due to 
potential blockage from the shoe.  

Following startup operation as above, TVA will increase power to allow 

feedwater pump operation so that inlet subcooling can be provided to 
the recirculation pumps. The pumps can then be run at 100% of rated 

flow, which will be maintained for at least 1 hour before core power 
is allowed to exceed 30%. This will assure removal of any remaining 
small amount of flow blockage (that somehow might unexpectedly 
survive the preceeding lower flows) before full core powers are 
reached.  

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

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

The licensee has proposed to incorporate fuel densification 
power spiking effects on the maximum LHGR equation for the reload 
8x8 fuel. Until such time as removal of this penalty is 
approved generically, NRC is continuing to require a 2.2% penalty.  

The licensee has proposed changes to the Technical Specifications, 
to preclude or 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 limitations 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 licensing 
submittal.
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3.0 Evaluation of Other Technical Specification Changes 

3.1 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 wgyiW clarify the operability requirements of the 

RWM and the RSCS.U'J 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 lieu of the RWM during 

the scram time testing. The change also requires that the actual 

axial position of a bypassed rod must be known and the rod must 

be in the correct in-sequence position. These changes provide the 

proper commensurate requirements for rod movement control and 

we find the changes acceptable.  

3.2 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.(181 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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3.3 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.  

3.4 Annual Operating Report 

Regulatory Guide 1.16, "Reporting of Operating Information 
Appendix A Technical Specifications," is the basis for reporting 
requirements found in Technical Specifications today. When these 
Technical Specifications were issued we requested that licensees 
use the formats in the guide for the Licensee Event Report (LER) 
and Monthly Operating Report. In some cases licensees' use of 
these formats was required by a reference to Regulatory Guide 1.16 
in the Technical Specifications. After two years of experience 
with the reporting requirements identified in this guide we 
reviewed the scope of information licensees are required to submit 
in the LER, Annual Operating Report, Monthly Operating Report 
and Startup Report.  

From our review of all licensee reports, we determined that much 
of the information found in the Annual Operating Report either is 
addressed in the LER's or Monthly Operating Report, which are 
submitted in a more timely manner, or could be included in these 
reports with only a slight augmentation of the information already 
supplied. Therefore we conclude that the Annual Operating Report 
could be deleted as a Technical Specification requirement if 
certain additional information were provided in the Monthly Operating 
Reports. As a result we sent letters during September 1977 to 
licensees informing them that a revised and improved format for 
Monthly Operating Reports was available and requested that they use 
it. Licensees were informed that if they agreed to use the revised 
format they should submit a change request to delete the requirement 
for an Annual Operating Report except that occupational exposure 
data must still be submitted.
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By letter dated November 16, 1977, TVA requested a change to the 

Technical Specifications that would delete all but one of the 

four specified items in the Annual Operating Report. The report 

which tabulates occupational exposure on an annual basis is needed 

and therefore, the requirement to submit this information has 

been retained. We have determined that the failed fuel examination 

information does not need to be supplied routinely by licensees 

because this type of historical data can be obtained in a compiled 

form from fuel vendors when needed. The information concerning 

forced reductions in power and outages will be supplied in the 

revised Monthly Operating Reports and the narrative summary of 

operating experience will be provided on a monthly basis in the 

Monthly Operating Report rather than annually. The licensee has 

committed to use the revised Monthly Operating Report format 

beginning with their report for January 1978 as requested. We 

have concluded that all needed information will be provided and 

deletion of the Annual Operating Report is acceptable.  

3.5 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 limiting settings on 

the Average Power Range Monitor's scram and rod block setpoints.(21) 

The change involves substituting an equivalent expression ( FRP ' \ CMFP D
t DTPF 

for the existing expression(M--Tp) 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 8x8 fuel assemblies 

which have different design values of the total peaking factor, two 

formulas would be required for each setpoint with the more limiting 

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 limiting 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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4.0 Conclusions 

Environmental Considerations 

We have determined that these amendments do not authorize a change 

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

and will not result in any significant environmental impact. Having 

made this determination, we have further concluded that these 
amendments involve an action which is insignificant from the 

standpoint of environmental impact, and pursuant to 10 CFR §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.  

4.2 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.

Date: 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 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 Wx8 fuel 

assemblies, the addition of linear heat generation rate (LHGR) limits 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 

limits for scram insertion times. The revised MAPLHGR limits 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
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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 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.
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The Commission has determined that the issuance of these amendments 

will not result in any significant environmental 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, July 8, September 23, 

26, 27, October 28, November 16, December 13, 1977, ,:id January 3,.1978, 

(2) Amendment No. 35 to License No. DPR-33, Amendment No. 32 to License 

No. DPR-52, and Amendment No. 9 to License No. DPR-68, and (3) the 

Commission's related Safety Evaluation. All of these items are available 

for public inspection at the Commission's Public Document Room, 1717 H 

Street, NW., Washington, D.C. and at the Athens Public Library, South and 

Forrest, Athens, Alabama 35611. A copy of items (2) and (3) may 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• EAR REGULATORY COMMISSION 

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


