
LICENSE. AUTHORITY FILE '3F.  
AO 

UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
"'WASHING.TON. .C. 2055D NOT REMOVE 

.% January 10, 1978 

Docket Nos. 50-259 

and '50--96

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 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 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 revis d 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 disintegJration 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.



., 2 - January 10, 1978Tennessee 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



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

1~Ai ~WASHINGTON, 0. C. 205553 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-260 

BROWNS FERRY NUCLEAR PLANT, UNIT No. 2 

AMENDMENT TO FACILITY OPFRATIIG ILICENSE 

Amendment No. 32 

License No. DPR-52 

T, The Nuclear Regulatory Commission (the Cummission) has found that, 

A. The applications for amendments by Tennessee Valley Authority 

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

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

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

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

Commission's rules and regulations set forth in 10 CFR 

.Chapter I; 

B. The facility will 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 

will be conducted in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the 

common defense and security or to the health and safety of 

the public; and 

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. Accerdingly, 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-52 

is hereby amended to read as follows:
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(2) Technical Specifications 

The Technical Specifications contained in Appendices A 

and B, as revised through Amendment No. 32, 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 6f the date of its issuance.  

FOR THE NUCLEAR REGULATORY COWnMISS1O:" 

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 DEF!INITIONS (dnt'd) 

1. At least one door int 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 

for.a 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 outsge shall 

man 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 

vithin 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 Specifications are those measured 

by the reactor vessel steam space detectors.  

U. Thermal Parameters 

1. Minimum Critical Power Ratio (MCPR) - 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 Boiling - 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 1Maximum Fraction of Limiting Power Density (CNFLPD) -- The highesýt 

ratio, for all fuel types in the core, of the maximum fuel rod power 

density (kW/ft) for a given fuel type to th,: limiting fuel. ro& power 

density (kW/ft) for that fuel type.  

4. Average Planar Linear Heat Generation Rate (APLHGR) - The 

Average Planar Heat Generation Rate is applicable to a specific 

planar height and is equal to the sum of the linear heat 

generation rates for all the fuel rods in the specified bundle 

at the specified height divided by the number of fuel rods in 

the fuel bundle.
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1.0 DEFINITIONS (Cont'd) 

V. Instrumentation 

1. Instrument Calibration - An instrument calibration meang 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 terminates 
and loses its identity where individual channel outputs are 
combined in logic.  

3. Instrument Functional Test - An instrument functional test means 
the injection of a simulated signal into the instrument primary 
sensor to verify the proper instrument channel renponse, 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. Tri 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 single 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 dt a channel 
or system level.  

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

9. Simulated Automatic Actuation - Simulated automatic actuation 
means applying a simulated signal to the sensor to actuate the 
circuit in question.
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SLIMITING S$•-__ SYSTPI SETTiIG 

2 Ftli, C[,ADDTNC I Nr'TEG|Ty 

In the event of operation with the 

core maximum fraction of limiting 

power density (CDIFLPD) greater than 

fraction of rated thermal power (FRP) 

the setting shall be modified as 

follows: 

S!5(0.66W + 54%) FRP 
CMFLPD 

For no combination of loop recircu

lation flow rate and core thermal 

power shall the APRX4 flux scram tri-k 

setting be allowed to exceed 120% 

of rated thermal power.  

(Note: These settings assume operaL'o 

within the basic thermal hydraulic 

design criteria. These criterLa arc 

LHGR 18.5 kw/ft and MCPR > (1.25 if 

/8000 MWD/T; 1.29 otherwiseT.  
If 

it is determined that either of thc's.? 

design criteria is being violated 

during operation, action shall be 

initiated within 15 minutes to restor..  

operation within ptescribed linit;s.  

Surveillance requirements for APKM 

scram setpoint are given in 

specification 4.1.B.  

2, APRM.--Wknen 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. Core Thernala Power Limit 

(Reactor Pre-su <800 psia) The A-PRM. Rod block trip setting shal1 
be: 

"-;;en the reactor pressure is less 

thmr, or equal to 800 psia, a Amendment 32



SAFETY LIMIT 

1i. FUEL CLADDING INTEGRITY 

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

thermal power shall not ex

ceed 823 M•t (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.

JTMTT[NG FgAFETY SYSTFM SETTTNG

2.1 FUEL CLADDING INTEGRITY 

S RB< (0.66w + 42%) I

wher'e: 

0 B = 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 corn' 

maximum fraction of limiting power density 

(CFLPD) greater than fraction of rated 

thermal power (FRP) the setting shall be 

mydificd as follows: 

S <(0.66W + 42%) FRP 
RB C-FLPD 

C. Scran and isoluaticn--> 538 in. above 

reactor low water vessel zero leve 

1. Scram--turbine stop < 10 percent 

v3lve closure valve closure

E. Scram--turbine 
control valve 

1. Fast closure 

2. Loss of control 
oil Pressue 

F. Scram--low con

denser vacuum

Upon trip of 
the fast actirn

solenoid valves 

> 550 psig 

> 23 inches 
Hg vacuum

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

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

l0 Amendment 32 (



.1.1 BASES: FUEL CLADD'ING INTEGRITY SUFETY LIMTT 

rhe fuel cladding represents one of the physical barzitt,[t whlih separitte iidio

active materials from environs. The integtity 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 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).  

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

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 (MCPR). It is assumed that the 

plant operation is controlled to the nominal protective setpoints via the instru

mented irariables,ý:i.e., normal plant operation presented on Figure 2.1.1 by the 

rne1nAl eXnectPA flow cnntrnl line. T'he Safetv Limit (mCPn nF 1..•l%) hsq vtfficient 

comservatissm to *isure that in the event of an abnormal operational transient 
IniIiated from a -ormal operatfng condition onCPRl .25); 1. 25 if core average 

.exposure is > 800.0 M4_/T more than 99.9% of the fuelFiroS In the core are 

expected to !void 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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I~1

.1.1 BASES 

Because the boiling tranisition correlation is baseU on a large quantIty of 

full scale data there is a very high confidence thltu operation of a fuel 

as;sembly 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 temperature of the cladding 

material. This has been verified by tests in the General Electric Test 

Reactor (GETR) where fuel similar in design to BFYP 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 boiling transition corre

lation) it would be assumed that the fuel cladding integrity Safety Limit 

has been violated.  
In addition to the boiling transition limit (!tCPR = 1.05) operation Is 

constrained to a maximum LIIGR of 18.5 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 Core 

Maximum Fraction of Limiting Power Density ezceeds the Fraction of Rated 

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

power and only with reduced APRM scram settirgs as required by specification 
2.I.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 28X10' 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 28x103 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, 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.

16 Amemdment 32



2.1 A :LIMITIN Sy_ _•. l-. .  

CLD INLTEL,:IlýITY rko 
The abnormal operational transients applicable to operat3CoL of 

the Browns Ferry Nuclear Plant have been analyzed theoushog t the 

9pectrum of planned operatinq condii.w ns up to the desg th.ral 

power condition of 3440 mdWt. The ;iyse were a pe upon kplant 

operation in accordance with the operatinq map q-iven in Figure 

3.7-1 of the FSAR. In addition, 3293 .iWt is the iicennýed mari.uu.M.  

power l(,vel of Browns Ferry Nuclear Plant, and thij. repr'eien-0 

the maximum steady4state power which shall not knowingly be 

exceede(, 

Conservatism is incbrporated in the transient analyses in estimating the 

controillin factors, such as void reactivity coefficient, control rod scram 

worth, scram delay rýime, peaking fautors, And axial power shapes. These 

factors are selected conservatively with respect to their effect on the 

applicable transient results as deternined by the current analysis model.  

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

tion As a conservative too! for evaluating reactor dynamic performance.  

Results obtained from a General Electric boiling water reactor have been 

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

are summarized in Reference 1.  

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

is conservativoly estimated to be about 25% greater than the nor..nal maxinum 

value expec:ed to occur during the core lifetime. The scram worth used ha3 

been dcerated to be equivalent to approximately 8Y of the total scram worth of 

the control rods. The scram delay tiwe and race of rod insertion allowed 

%... *1.s .•1 v• .iarc conse±votively set equ_-l to the longest delny_ aFd soIw

tst Insertion rate acceptable by Technical Specifications.  
The effect of scrtm vorth, scram delay time 

and cod insertion rate, all conservatively applied, are of greatest significance 

in the early portion of the negative reactivity insertion. The rapid insertion 

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

By the time the rods are 60% inserted, approximately four 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, 

ard to eatablish the ultimate flly 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.  
This choice of using conservative values of controlling parameters and initiating 

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

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

power levels.  

Steady-state operation without forced recirculation will not be permitted 

for more than 12 hours. and the start of a recirculatiori pump fi-om the naturlal 

circulation condition will not be permitted unless the temperature difference 

between the loop to be started and the core coolant temperature is less than 75°F.  

This reduces the Positive reactivity insertion to an acceotably low value.
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2.1 7¾.-IF"

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 M;T.  

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 (APR•M) 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 UPRM 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 
inutantaneoua- 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 trid 
setting, none of the abnormal operational transients analyzed violate 

the fuel safety limit and there is a substantial margin frc fuel 
damage. Therefore, use of a flow-biased scra= provides even additional 
m4rrin. Figure 2.1.2 shows the flow biased scram as a funCtion of 

core flow.  

An increase in the APRM scram setting would decrease the margin pre
sent before the fuel clrddin- imiregrir7 saiety limit is reached. -1ne 
APR2M 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 APR.l setting was selected 
because it provides adequate 7argin for the fuel cladding integrity 
Gsfety limit yet allowS operating mar:;ia that reducea the pos•ibili. of 
uaecessaary crams.

20



.3.? Control Rndb 

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 =des 

belcma 20% rated pover the 

Rod Worth Xininizer shall be 

operable or a second liceaSd 

operator shall verify thAt 

the operator at the reactor 

console is folloving 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 Specificstions 3.3.B.3.3 
through .c cannot ba net ths 
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 condicioa im-ediately.

I1

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 attenpt to withdraw a rod in the 

remaining sequences. MIove one rod 

in a sequence and select the remain

ing sequences and attempt to move 

a rod in each. Repeat for aUl 

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 

illminratioa of test complete- light.  

b. The capability of the Rod 

Worth Minlnizer (.kM) shal! 

checks: 

I. The correctness of the 

control rod withdrawal 

sequence input to the 
•R',,-M conputer shall be 

verified before reactor 

s-artup or shutdc:'M.  

2. The R.. computer or. line 
dagnostic tesc snall De 

successfully perfor-ed.  

3. Prior to startup, proper 

annunciation of the sulec
tion error of at least one 

ouz-of-seque:-.e control rod 

shall be verified.  

4. Prior to startup, the rod 

block function of the .•I.M 

shall be verified by -ovlng 

an out-of-sequence conrrc! 
rod.  

5. Prior to obtaining 20% rated 

power during rod inserzion 
at shutdown, verizy th

latch.-zg of the proper rod 
group a=- proper anmuncia:.ion 

23 after insert error3.
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L" "Ttl& CONOIT[ONS FOR OPERATION SURVEILLAN;CE RLOUIRE',NTS

3.3.B" Control Rods 

4. Control rods shall not be 

withdrawn for startup or 

refueling :unless at least 
two source range channel& 
have an observed count rate 

equal to or greater than 

-three counts per cecond.  

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 blockcd.  

C. Scram Tnhercion Times 

1. The averase scram insertion 

time, based on the deenergi

zation of the scram pilot valve 

solenoid3 as time zero, of all 

operable control rods in the 

reactor power operacion condi

tion shall be no greater than:

- Iniertad From 
Fully Withdrw'n 

5 
20 
50 
90

Avg. Scram Inser
tion Tines (sec) 

0.375 
0.90 
2.0 
5.0

4.3.B Control Rods 

c. When required, the prenctea 
of a second licenaed operator 
to verify the follorvic o2 

the correct rod program shalL 
be verified.  

4. Prior to control rod withdravsl 

for otartui or during refueling, 

verify that at least two source 

range channels have an ob3erved 

count rate of at least three 

counts per second.  

5. When a lioiting control rod 

pattern exists, an instrtr_-ent 
functional test of the R.B.  

shall be pecforrned prior to 

wlthdra-4al of the desiguaced 

rod(s) and at leasL once per 

24 hours thereafter.  

C. Scram Insertion Times 

*1.After each refueling outage all 

operable rods shall be scram time 

tested from the fully withdrawn 

position with the nuclear system-( 

pressure above 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 1 2 and B ) which 

were fully withdrawn in t e region 

from 1-00% rod density to 50% rod 

density shall be scram time tested.  

The sequence restraints imposed upo; 

the control rods in the 100-50 

percent rod density groups to the 

preset power level may be removed 

by use of the individual bypass 

switches associated with those 

control rods which are fully or 

partially withdrawn and are not 

within the 100-50 percent rod densi 

groups. In order to bypass a rod, 

thi! actual rod axial position must 

kn.wn; and the rod must be in the 

correct in-sequence position.  
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(TABLE 3.2( 
INSTRUMENTATION. T&T IN ILILATES ROD BLcKs

His LwA No.  
Operable Per 
Trip Sys (5) 

2(l) 

2(M.  

2(M) 

2(l) 

1(7) 

1(7) 

3(M) 

3(1) 

3(1) 

3(1) 

2(l) (6) 

2(1)(6) 

2(1)(6) 

2(l) (6) 

2(1)

Futc tion , 

APRH Upscale (Flow Bias) 

APRM Upscale (Startup Mode) (8) 

APRM Downscale (9) 

APRM Inoperative 

RM Upscale (Flow Bias) 

lRH Dovuecale (9) 

RBK Inoperative 

IRH Upscale (8) 

IRM Dovnscale (3) (8) 

IRM Detector not in Startup Position (8) 

IRH Inoperative (8) 

SR.M Upscale (8) 

SRM D.nscale (4) (8) 

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

SRM Inoperative (8) 

Flow Bias Ccmarator 

Flow Bias Upscale 

Rol Block Logtc RS1'CS Res traint
(Ps-8:-61A .' 
PS-85-6]B)

Trip Level SettinX 

.. 0•66W + 42% (2) 

< 12% 

>3% 

(10b) 

< 0.66W + 41% (2) 

> 3% 

(10 C) 

<108/125 of full scale 

> 5/125 of full sc&le

(11) 
ta) 

(10 a 

< 1 x 105 counts/sec.  

> 3 counts/sec.

(11) 

(l0a) 

< 10% difference in recitrCulAtic flo0 

< 110% recirculation flow 

N/A 
147 psig turbine 
first stage press'are (approximately 30% powee)

(¸



L. For the otartup ^nd run pottioon. or thoe Reactor HrMd Selector Switch, 

there ,shall be two opernble or tripped trip syntemn for a3ch function.  

The SRS, IRM. and APRM (Startup mode), blocks need not be operAbla in 

"Run" mode, and the APR2 (Flow biased) and RBH rod blocks neod not be 

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

one of the two trip systems, this condition mAy exist for u-P to seven 

days provided that during that time the operable system i functionally 

tested irmediately and daily thereafter; if thim condition last lon~er 

than seven days, the aystem with the inoperable channal oalh.ll be trip-ed.  

If the first column cannot be met for both trip systems, both trip 

oystems shall be tripped.

(

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

in percent of rated power (3293 NWt). A ratio of FRP/CM[FLPD <1.0 is pe-mitted 

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

3. M downxoale is bypassed when it is on its lcweet range.  

A. This function is bypassad when the count rat- iD > 100 cpi a-ad IRM aboe 

range 2.  

5. One instrument channel; i.e., one APRY or IM• or REM, per trip oye•t' 

may be bypassed except only one of four SR-M may be bypassed.  

6. IRN channels A, E, C, G all in range 8 bypa3es SR.M chatnalo A & C 

functions.  

IRM channels B, F, D, H all in range 8 bypasoes S9. channoL3 B 6 D 

functions.

(7. The trip is bypassed when the reactor power is < 30%.  

8. This function is bypasaed when the mode awitch ia plactd in Run.  

9. This function is only active when the nodt r-itch in in Run. Thia 

function i# automatically bypassed when th- I"M inatruentation in 

operable and not high.  

10. The inoperative trips are producad by the following functionj: 

a. SRH and IRM 

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

(2) Power supply voltags low.  

(3) Circuit boards not in circuit.  

b. AP obt 

(1) Local "operava-calibrste" s-witch not in oper-sta.

(2) Levo than 14 LFRM Lnputs.  

(3) Circuit boards not in circuit.  
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S& I BSES ..  

The frequency of calibration of the AwM ylo• Btaqnl Network has been 

establirhed ais each refueling outage. There arc siver-l Instruments 

which must be calibrated and it will tak- &ev,-ril h',rs to perform the 

calibration of the entire network. While the calibra~ion is being per

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

in a half scram and rod block condition. Thus, If th'e calibration were 

performed during operation, flux shaping would n.)t bepo';sible. Based 

on experience at other generating ftntloniv, drift of in.sruments, uuch 

an those in the Flov Biasing Netwo:k, Is not signifitant and therefore, 

to avoid spurious scrams, a calibrittion frequency of each refuelitig out

oge is establIshcd.  
Group (C) devices are active only . g agv portioi of the opera

tional cycle. For exaimple, the I.ý ifs active d0uvir•-• startup and inactive 

during full-power operation. Thuq, the only test that is meaningful iz 

the one performed just prior to shutdowan or startup; i.e.. the te3sts 

th.at are performed just prior to use of the instrument.  

Calibration frqut'ency of the instrument cha1;: -il i- divilded into tvo 

groups. These are as follows: 

1. Passive type indicating devices that can be cozpared with llke 

units on a continuous basis.  

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

lose sensitivity.  

Experience with passive type instruments in gene-atinp, stations an,l sub

stations indicates that the specified calibrtic-s arc adequate. For 

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

for drift to be less than 0.4%7Ironth; i.e., in the period of a month a 

dilft of .4% would occur acd thus pro'.diing for adIequate margin. For 

the APRMi system drift of electronic apparatu3 i.4 r-ot t only considera

tion in determining a calibration frequency. Chang, in power distribu

tion and loss of chamber sensitivity dictate a calibration every seven 

days. Calibration on this frequency assuresJ plant operation at or below 

thermal limits.  

A comparison of Tables 4.1.A and 4.1.a indicates that t,:o instrument 

channels have not been included in thc latter '•blc. These are: mode 

switch In shutdomn- and mranual scram. All oz ";e dcvlcc: or sensors 

associated with these scran functions are si::ple 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 (MFLPiD) to 

Fraction of Rated Power (FRP) shall be checked out once er 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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4.1 BASES 

during steady-state operation and th01 the t : 
to cl . c.lcrnItiant lv.  

The sensitivity of L.[7'Y7Ž detectors de( i, e,,, with 
at a slow and appro-:Imately constant rat',. 'M i s 

the APRM system by calibrating e'u'ry 7 days uf. n 
by calibrating individual ,PRM'9 cey 100) effe 
using TIP traverse data.

Snot expete,,te

II e& ,7o',u '' t I -t o . f lux 

1• ccupens•t~ed for in 
gemr hal,:ce data anci 

criv- ty 11 M.ier hours
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LIMITING CONDITIONS FOR OPERATION SURVEILULNCE EQUIREMENTS 

3.1 REACTOR PROTECTION SYSTEM 4.1 REACTOR PROTECTION SYSTEM 

SApplicability 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.

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 4.1lA and 4.I.B respec-
tively.  

B. Daily during reactor power operatic

at greater than or equal to 25%0 th,ýr

mal power, the ratio of Fraction o[ 

Rated Power (FRP) to Core Maxintn 

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

scram and APRM Rod Block settings 
given by equations in specifications 
2.1.A.1 and 2.1.B shall be calcul-icA' 

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 b 

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 Safaty Limit increat-as 

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 LPPM system. As with the APRM scram 

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

CMFLPD exceeds FR? thus preserving the AT'1M rod block safety margin.  

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

The set point for the low level scram is above the bottom of the separator skirt.  

This level has been used in transient analyses dealing with coolant inventory 

decrease. The results reported in FSAR sulbsection 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 1.05 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 clo!tre fr-o full 

open, the resultant increase in bundle power is limited such that VCPK rem.kins 

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 

li•its 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 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 pressure 

does not exceed the relief valve set point, which is approximately 280 psi 

below the safety limit.
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2. BASES 

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 A.PRX 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 gignificaut 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 agAinat 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.  

C. & H. Main Steam Line Is,-ation on Low Pressure and Main Steam Line 
Isolation Scram 

The low pressure isolation of the mhin @team lines at 825 paig waýj 
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 tor reactor shutdown so that high power opera
tion at low reactor preosure does not occur, thus providing protection 
for the fuel cladding integrity safety limit. Operation of the reac
tor at pressures lower than 825 psig requires that the reactor mode 
switch be in the STARTUP position, wheze 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 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.



2 . ZAEFS 

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

peak-is not increased for any combination of CNFLPD and FRP. The scram 

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

when the CFLPD exceeds FRP.  

Analyses of the limtiig 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. MPRŽ Flux Scram Trip Setting (Refuel or Start & Hot Standby Mode) 

For operation in the startup node while the rcactor is at lov pressure, 
the AP!RM scre asezting of 15 percent of rated poecr provides adequate 
thermal mar-in between the setpoint and the safety lUnit, 25 percent 
of raced. The margin is adequate to accoi-=modate antictoated maneuvers 
associated with power plant startup. Effect3 of increasing pressure 
at zero or low void conce-it 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 indivi
"dual rods is very low in a uniform rod pattern. Thus, all of posaible 
sources of reactivity input, unifor•m control rod viwhdraval is the raost 
probable cause of significant power rise. Because the flux distribution 
associated wlzh uaifo"-a rod withdrawals does not involve high local pea~a, 
and because several rods must be moved to change power b7 a oisfnificanc 
percentage of rated power, the rate of power rise is very slow. Generally, 
the heat flux is in n.?ar equilibrium with the fisnion rate. In an asautzed 
uniform rod witchrawal approach to thz scram level, the rate of power rise 
is no more :!.a. 5 percent of rated power per minute, and the APRM system.  
would be tore than adequate to assure a scram before the pover could 
exceed the safety limit, The 15 percent AFPR scram remains active 
until the =de switch is placed in the RUN position. This switch occurs 
when reactor pressure is greater than 850 psig.  

3. 1 Rm Flux Scram Trip Setting 

The IJR System consists of 8 chambers, 4 in each o- the reactor pz-otec
tien system logic channels. The IRX is a 5-decade instrument ýihich covers 
the range of power level between that covered by the SMH and the AP!. Th e 
5 decades are covered by the IWR( 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. 'Me 
IR.' scram setting of 120 divisions is active in each range of the IRTM. For

21 Amendment 32

! !



2. 1 BASES 

3. IRM Flux Scram Trip Setting (Contintied) 

example, if the instrument were on range 1, the scram setting would be at 120 

divisions for that range; likewise, tf the instrument was on range 5, the Fcram 

,nettf np would be 120 dLvi sions on thltr range, Thus-, an thie IRM it rongod up to 

acco;Tnodate 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 I1lM 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 rated power, thus maintaining 
)JCPA above 1.05. Based on the above anAlysis, the I'M 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 fo prevent rod withdrawal beyond a given point at constant recir
cuclation flow rate, and thus to protect against the condition of a 
KCPR less than 1.05. This rod block trip setting, which is automatically 
varried with recirculation loop flow rate, prevents an increase in 
the reactor power level to excess values due to control rod with
drawal. The flow variable trip setting provides substantial margin
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The functions (if ti~e RW4 and RSCS make It unnecessary to 
specify a license limit on rod worth to preclude unacceptable 
consequences in the event of a control rod drop. At low 
powers, below 20 percent, these devices force adherence 
to acceptable rod patterns. Above 20 percent of rated power, 
no constraint on rod pattern is rev'uired 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. Thcn Rod Worth MJnimizer (P!.rM) and the Rod Sequence Control 

Systcm (RSCS) re::tr.z- withdrava!-s nd fusertion. of control 
rods to pre--.;peciftId r equcncen. All patterns anocii.-tCd uitt 

these veqjunces have the charactertntfc thait, as'uming the 

worst vingle deviatLion from the sCquence, 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 e'xcursion 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 NEDO-10527 and 

supplements thereto.  

In performing the fNncticn described above, the R•M and RSCS arr: 

not required to impose any restrictions at core power levels 

in excess of 20 percent of rated. K-aerial in the cited refereŽ't 

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

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

percent, regardless of the rod pvttern. 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 preduce rod vorths high enough to be of 

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

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

sequences and pattnrnz to those which involve only acceptable 

rod wortha.  

The Rod Wozth Minimizer and the Pod Sequence Control Systen 

provide automatic supervision to assure that out of sequence 

control rods vill not be withdrawn or inserted; i.e., it linit• 

operator deviations frcm planned withdrawal secuences- Ref.  

Section 7.16.5.3 of the FSR. They scrve as a backup to procccuv-, 

control of control rod sequences, vhich lrait the mwaximun reaccv-1 

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

fornance functionm of this system. In this case, the RSCS is bock 

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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6.0 ADMINISTRii[TIVE_ CONTCiOLS 

(1). Anro ai 0C) eratitg :.oVI[ 

A tabulation oi ani annual bisis of tho number 
of station, utility and, other personitcl 
(includinq conttractors) recepivin)g e sure2s 
greater than 100 mrem/yr and their associated 
man rem exposure according to work and job 
functions,4 e.g., reactor operationc aind 
surveillance, inservice inspection, roatitne 
maintenance, special maint-nance (dc¢scribe 
maintenance), waste processinq, and reLuelinc.  
The dose assignment to various duty functions 
may be estimates hased ,'n pocket dosineciter, 
TLD, or film badge measu-rements. Smali 
exposures totalling less tDs3n 207 of the 
individual total dose need not be accounterd 
for. In the aggroegate, 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. 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, Washington, C.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 suminary of operating e/pceci e 
shall be submitted in the above scheJule.  

2. Reportable Occurrences 

Reportable occurrences, includinc 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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followi~ng (1) re~ceipt~ of ari ccr lv iceC.1' (2) 

amerim:r-t to the license( in~'
1vo lvnq can 

inczaase~ in pow'• leve.l, (?) installaion'ofl fu el.  

thatis a' diffe3~r~rent dosq or basb- e 

manfa("turM~ by a 61f'rn ul-U , anid 

mTolifiatio:ns that may ha-'o F- ( n' ±icany alt creI7 

the n~ucledr . 0' kl or rhrciuli ' 1 rrformanon of 

the plant. 'The re port shl adaos e& 00th 

tests~xd i cni'7ed in the- ~ and'~ in qtrzr~l

incl~udec a desciption of- tn mcLYQ.a vale Iof tD( 

operat ing can2 .Jtions or e C b 

durinq the tc.t pjrogram an comporison, of these 

values with '3nsign predinln ons and2 spec~ifcatio s 

Any correct'ivo actionls than were rcquired to obtain 

satisfactory operation shall also I-e Jpsc~ri.b,)d.  

Any additional. spe~cific Cetails rra'lired in license' 

conditi.ons based on other comitmnlfents shall be 

included in this report.  

Startup reports shall he submi~tted within (1) 90 

days following completion of the st artup test 

proe.ýrafl (2) 90 days fol lowing resu~iptio- or: 

ccommecemen~Wt of comm'arcia pow-er o'crationl- or (3) 

9 months fol lowing m~talt criticality, whcee 

is earlViest. If the St aytupRepo&r'or do'm not covcr 

all thr'Ž" events (i.e. , initi~al crit icality, 

complet ion of startup test prot'J:,f. * and re,--ýumpta-on 

or commnrfcemno'~t of cnrnaorIico nw''r opeI tionf), 

supplementary reports s Ch 1 In'- s"K ii '-t at least, 

every thrci- vtn-ths unt il all ~~.'V~ aPbe 

completed.

349 Amendment 32



6.1 Organization 

A. The plant superintendent has on-site responsibility for 
the safe operation of the facility and snall 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 managerment 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 requiremenits 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 
proqram 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 Safety7Engineer shall have the following qualifications: 

a. Must hive a sound understanding and thorough technical 
kncwledge of safety and fire protection practices, 
procedures, standards, and other codes relating to 
electrical utility operations. Must be able to read 
and understand engineering drawings. Must possess an 
analytical ability for problem solving 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 deg'ree in inductrial, mechanical, 
electrical, or safety engineering or fire protection 
engineering.
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5.0 lOlih.SIC,.' VVAI .S(Cont!-.hticd) 

fl IThe, k f of tie -qpr-ii f ucl stot~' pooc1 ;h-i I tic le i.s 

than or -qual to 0 .90 for normal cond Ii ttni; and 0.95 
for abnormr 1 cond it ions (Secotions 10 .3 of the. FSAR) 

I*e I 0 6L,73 Ia fl 1,1'; 1 S I U C ct Uro C aInýd, 5) ste ms ha'.l ,, r oCn d 0. s n 1)e 
to --, Cis( ant A d C:; ig ;,hlI.S I S 0.117 xa Wi-' It -,' Un Il acce let-I 
c ionl of1 0. ?.i;, Tho platon hasis earthqualke usqed 'In ,the 
pilant cde±; tF'u asquiied ai ground acceleration, of 0.1?, (see 

S'ection 2.5 of the F`SAR).



circuit was s-el ected becau! ?e it. contained 2 not- of 3 detector 
logic, the most complicated c02 circuit lcxjL[c. Calculations 
were based on failure rates for wires, connections, and 
circuit components as shown in Appendix III of WASH-1400.  
Failure rates were considered for the following circuit 
components: 

1. open circuit 
2. Short to ground 
3. Short to power 
4. Timing motor failure to start 
5. Relay failure to energize 
6. Norihally open contact failure to close 
7. Normally open or normally closed contact short 
8. Normally closed contact opening 
9. Timing switch failure to transfer 

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

specified test frequency.  

AREA TEST FREQUENCY Pf 
I 

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 ared. A surveillance program which 
disabled these circuits monthly would significantly reduce 
the ability of these circuits to provide fire suppression.  

*Ref: NFPA Code 72D-9, paragraph 1111, Code 72D-15, paragraph 1312 

for definition of Class A systems, and Code 72A-18, Article 240.
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Tne IJ±±e: P-L ý _- ..--. - -- - _ 
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 CO2 

Fire Protection System will provide positive inrica-tion 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 

wate-r-fc'y system, the CO system in the diesel aenerator 

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'_reme-nts. A circuit is 

defined as the wire connections and cunponEntz that affect 

transmission of an alarm signal betwen the fire detectors 

an-1 th.? control room annunciator. Three circuits were 

analyzed which were x epres',nt itiv. of on -Li irm-only c ion it, 

a water-fog circuit, and a CO 2 ctrcuit. 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 selectel for analysis because it is the only water-fog 

circuit in the area of applicability for technical 
specifications. The Standby Diesel Generator Room A CO.  
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LXMIINGCONITINS FR OERAIONSUREILLNCEREQIREENT

3.11 FIRE PROTECTION SYSTEMS
4.11 FIRE PROTECTION SYSTEMS 

checked to 
be 2664 gpm 
at 250 feet 
head 

e. Spray C 
header and 
nozzle 
inspection 
for blockage 

f. System 
flush in 
conjunction 
with semi
annual 
addition of 
biocide to 
the Raw 
cooling 
Water 
System 

g. Building 
hydraulic 
performance 
verification 

h. Yard loop 
and cool
ing tower 
loop 
hydraulic 
performance 
verification

)nce/year 

rwice/year 

Once/ 3 
years 

Once/year
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LIMITING CONDITIONS FOR OPERATION 

3.11 FIRE PROTECTION SYSTEMS 

App~ie1 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.

SURVEILLANCE REQUIREMENTS 

4.11 FIRE PROTECTION SYSTEMS 

Applicability: 

Appli es to the surveil.lance 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.  

Specification: 

A. High Pressure Fire 
Protection System 

1. High Pressure Fire 
Protection System

Testing:

Frequency

a. Simulated Onc 
automatic 
and manual 
actuation of 

high pressure 
pumps and auto
matic valve 
operability

b. l Once/month 
Operability

c. Deleted 

d. Pump 
capability Once/3 yea
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3.6.C( Coo:lft 1.aka•.  

3. If the condition, in I or 2 

above cannot bc mret, an orderly 

shutdown sha~ll be initiated 

and the reac.tor shall be shut

down in the 'Cold Condition 

within 24 hours.  

0. Safetyv and pel lef Vntlve9q 

W. /hen more than one valve, 

safety or reliif, is known to 

be failed, in ordery shut

doQn shall he initiated and 

the reactor depres5urized to 

less thati 105 p-ig within 24 

hours.  

E. Jet Pumps 

1. Whenever the reactor is in the 

startup or run rmodes, all jet 

pumps shall be operable. If 

it is determined that a jer 

pump In inoperable, or if two 

or more jet pump flow instru

toent failures occur and can

not be corrected within 12 

hours, an orde.,rly ihutdo,-n 

shall be initiated and the 

reactor shall be shutdown in 

the Cold Condition within 24 

hou rs.

SRV 111, ANC r itr1( F I- PM`:4T

4 ,6.C Coolant Lef.9 kal 

D. Safety and Relief Valves 

1. At lejmt one safety valve and 

approxim?.tel'/ one-half of all 

relief valves shall b'! bench

checked or replaced with a 

bench-che-cked valve, each opera

ting cycle. All 13 valves (2 

safety and 1i relief) Will have 

been checked or replaced upon• 

the couoletion of every second 

cycle.  

2. Once durIng each operating 

cycle, each relief valve shall 

be nank:ally opened until thcr_

couples downstream of the valve 

indicate s.team is .flow'tng fto

the valve.  

3. The integrity of the relief.1 

safety valve bellows shall be 

continuou.:ly monitored.  

4 At lesst one reli. vf valve . 'li 

be dizasr-nsMblcd 3nd in;;ec. cd 

each operating cycle.  

E. Jet Pumps 

1. Whenever there is rccirculation 

flow with the reactor in the 

startup or run modes with both 

recirc •lation pumps runnin.g;, 

jet pump operability shall bi 

checked daily by verifying that 

the following condi:ions do not 

occur sim-jltc&-Leously; 

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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LIMI TING 0 I !t),1"N4'_ FOR OPERATI1ON1s~v LAC UU1 it

3.6.F Jet Pu- Tier' Mismatch 
1]. When both recircuL!atiou pumps

are in steady state opefation, 
the speed of the fzstar punm 
shalj. be maintairned wi.,thin 
121 the sp,,ed of the s?.ower 
pamp when core. power isXY, or 
more of ratrd power or l35'ýj the 
speed of' the slower pap when 
core power is below 8 0 of 
rated power.  

2. If specificatiun 3.6.F.I 
cannot be met, one recirculation 
primp shall be tripped.  

3. The reactor shall not be 
operated wi-th one recircullaticn 
loop out of service for more 
than 24 hours. With the reactor 
operati ug, if' one recirct~i.ation 
loop is out of service, the 
plant shall be placed in a hot 
shutdown condi!tion within 
24 hours unless the loop is 
sooner returned to service.  

4, FoLlo-,ing one pump operation, 
the discharge valve of the low 
speed pum.p wiay not be opened 
1un2ess the speed of tht' faster 
pump is less than .C'% 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 recirculatien 

umps is permitted, provided the 
oop discharge temperature is 

within 750 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 greter than 24 ors.  

G. StructuralInt'grit 
i. The stiuctural integrity of 

the primary system shall be

4.6.E JP't PvmP, 

b. The indicated value of core 

flow rate veries fro, thf.  
valut derIved fruom 100? 

flov ',r.urcments by Mon( 

than 101.  

c. Thet diffoer to loer pl nýua 
differentil presourn rr-d
ing on an i dividual J1t 
pump varies frcm tho na~.z 

of all nto P QfF-rP.-

tial pre.suran by more thian 
lOZ.  

2. Whenever there is rtcirculoc&*r•' 
flow with the rnact•o In thO 

Startup or Run Hodu o•d cne -n

circulation putp is speraoirn 

with the equal•lzar volvo 00!06,r-o 

the diffurjr to luvar pierut
differcetia1 p 'ns..re shall )n 

checked daily and the diffE v--fn

tial pressure of An indivieux! 
jet pump in z loop shall not.  
vary from r~he mean of al.l Jet 
pump difiereatial preseuv•:x in 

that loop by more thOn IO.  

F. Jet Pump_ Flow Hismacch 

1. Recixculatilon pUMp speeds shIll 
be checked and logged at least 

once per day.  

G. Structural Integrity 

I. Table 4.6.A together with sup

plumentaty notes, spcifies trhe
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).314.3 LASES:

The purveillance requirement for scram testing of all the 

control rods after each refueling outage and lOZ of the control 

rods at 16-week intervals in 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 

The occurrence of scram times within the limits, but signifi

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

tion 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.  

In the analytical treatment of the transients, 390 milliseconds 

are allowed between a neutron sensor reaching the scram point 

end the start of negative reactivity insertion. This is ade

quate and connervative 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 colenoid power supply voltnge 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.1 will allow the subsequent 

withdrawal of any rod scrammed in the 100 percent to 

50 percent rod density groups; however, it will 

maintain group notch control over all rods in the 

50 percent density to preset power level range. In 

addition, RSCS will prevent movement of rods in the 

50 percent density to preset power level range until 

the scrammed rod has been withdrawn.
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3.3/4.4 BASES: 

D. Reactivity Anomalies 

During each fuel cycle excess operative reactivity 
varies as fuel depletes and as any burnable poison 
in supplementary control is burned. The magnitude 
of this excess reactivity may be inferred from the 
critical rod configuration. As fuel burnup pro
gresses, anomalous behavior in the excess reactivity 
may be detected by comparison of the critical rod 
pattern at selected base states to the predicted 
rod inventory at that state. Power operating base 
conditions provide the most sensitive and directly 
interpretable data relative to core reactivity.  
Furthermore, using power operating base conditions 
permits frequent reactivity comparisons.  

Requiring a reactivity comparison at the specified 
frequency assures that a comparison will be made 
before the core reactivity change exceeds 1%6 H.  
Deviations in core reactivity greater than l%,d 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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S... UNITED STATES 

ýP NUCLEAR REGULATORY COMMISSION 
0 •WASHINGTON, D. 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 pluggingf ?l" 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.#1 considered this 
eventuality in their safety analysis, such as their Loss-of-Coolant 
Accident Analysis and conservatively assumed that 20 assemblies 
were undrilled.  

The reactor is expected to operate in the configuration just 
described at the licensed power level of 3293 MWt for approximately 
12 months. In support of the reload application the licensee has 
provided the General Electirc (GE) BWR Reload 1 licensing submittal
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for B.F.#1(1), proposed Technical Specification changes(2)(3)(3a), 
a Loss of Coolant Accident (LOCA) ana •sjs report 3), an increased 
relief valve simmer margin 9v luation ~aJ, and responses to our requests 
for additional information.k4) 

The information presented in the licensing submittal closely follows 
the gyidelines 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 
reportY6 . 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% Ak 
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 &k 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 20'C, xenon free.  
Therefore, the alternate shutdown requirement of the General Design 
Criteria is met by the Standby Liquid Control System.  

The Technical Specification requirement for the storage of fuel 
for B.F.#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 k- of a single 
fuel bundle is less than 1.30 at 650C. 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.#l are met.  

Based on review of the information presented in the B.F.#1 licensing 
submittal(1) assupplemented by applicable ppytions of the generic 8x8 
reload report15) and our acceptance thereof" 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 generic 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-Hydraulics 

The generic 8x8 reload Topical Report( 5 ) and GETAB(7) are 

referenced to provide the description of the thermal-hydraulic 

methods which were used to calculate the thermal margins. Appli

cation of the GETAB establishes: 

(1) the fuel damage safety 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 7_he B.F.#l Cycle 2 thermal margins based on 

the GETAB report" and plant specific input information provided 

by the licensee. Our evaluation of these margins is reported 

herein.  

2.3.1 Fuel Cladding Integrity Safety Limit - Minimum Critical Power 

Ratio _(MCPR) 

The fuel cladding safety lii MCPR has been increased from 1.05 

to 1.06, based on the GETAB%7 ) statistical analysis, to assure 

that 99.9% of the fuel rods in the core will not experience 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 LPR of 0.26 
and (3) load rejection without bypass for 7x7 and 8x8 fuel from 
3440 MWD/t to EOC with a XPR of 0.28 and 0.38, respectively.* 

Addition of these XCPR'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~1 ) 

that the most severe fuel loading error, consisting of a fresh 
8x8 bundle loaded in a core position analyzed for a high burnup 
7x7 assembly, results in a ICPR of 0.25 which exceeds the &PR 
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 20 0C 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.
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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 11, 1977, requiring that corrected revised 
calculations fully conforming to the requirements of 10 CFR 50.46 
be provided for the Browns Ferry Nuclear Plant Unit 1 facility as 
soon as possible. Such corrected analyses were provided for the 
present reload in Reference 3. The corrected analyses included 
correction of all input errors previously made and correction of 
all computer code errors. The corrected analyses were performed 
using a calculational model which contains several model changes 
approved by the NRC staff in a Safety Evaluation issued April 12, 1977.(13) 
This Safety Evaluation is applicable to B.F.#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.#1 

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 (*.e, 

peak clad temperature [PCT] vs. break size) for the lead plant 15) 

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 locatinn is limiting for that plant. As explained more fully 

in that SER(I1M, the largest break in the largest pipe would normally 

be expected to be limiting (the largest pipe is the suction pipe).  

However, MLPCI modification (also explained more fully in the lead 

plant SERk ') 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, normally less 

severe break (discharge line) has less ECCS. The lead plant SER 

states that in most cases this tradeoff results in the discharge 

break being limiting, as it is for Fitzpatrick.
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For B.F.#1, the tradeoff had a different result with the largest 

suction break being slightly (23°F) more limiting than the worst 

discharge break analyzed. The reason for the difference between 

Fitzpatrick and B.F.#1 analysis results is best explained by the 

concept of an "effective break size," which is defined as the ratio 

of break area to primary system volume. The higher the "effective 

break size," the more severe are the consequences of the break 

(i.e., blowdown will be faster, flow decay and departure from nucleate 

boiling will be sooner, and core uncovery will be sooner, all of 

which contribute to higher PCT). Compared to Fitzpatrick, B.F.#l 

has a smaller discharge line and a larger primary system volume, 

both of which combine to make the "effective" discharge break much 

smaller for B.F.#1 than for Fitzpatrick. On the other hand, the 

suction lines on the two plants are approximately the same size, and 

although the larqer 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.#1.  

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(l 5 ) regarding PCT 

vs. discharge line break size also apply to B.F.#l. For B.F.#1 the 

maximumuncovered time interval peaks at 66% of the largest discharge 

break area. Since the uncovered time is a maximum, the highest PCT 

for a discharge line break, will be at or near that break size*.  

For the suction line break, the longest uncovered time interval occurs 

for a break equal to 100% of the largest suction line area, and 

since all other significant effects also tend to make the largest 

break limiting (i.e., earliest loss of nucleate boiling and uncovery 

time), it is clear that the "1.00%" 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 
based .nor review and acceptance of the generic report NEDO
20360. 5 6 

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 0F) 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 slight5 
error in precisely determining the exact size of the limiting breakb'5 .  
In the case of B.F.#1, these additional analyses and conservatisms were 

not included, since it is only necessary to show that no unanalysed 
discharge break could be more 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*F, which is 230F below the limiting (largest) suction line 

break's PCT of 2151 0F. Any small inaccuracies in precisely determining 

the worst discharge break size couldnot cause more than a 2'F to 5°F 

shift in PCT, and the worst discharge break's PCT would still not become 

limiting (i.e., higher than 2151 0 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) therwould still be an adequate margin to the 

ASME code pressure limit( ). Similarly, should the transient be 

initiated at the maximum dome pressure allowed by the Technical 

Specifications rather than that assumed for the analysis there 

would be adequate margin to the pressure limitk4).  

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 were also performed by the licensee to assess the 
reactor power, dynamic response at the two aforementioned reactor 
operatintg conditions. The results showed that the reactor core 
decay ratios at both conditions 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 I operational transient from high power 
where the plant sustains a tript of both recirculation pumps. The 
concerns are'motivated by increasing decay ratios as equilibrium 
fuel. cycles 4re approached and as fuel designs improve. Our concerns 
relate. to both the consequences of operating at the ultimate decay 
ratio -for the eqiltbriuMim core and the capacity of analytical 
methods to a~curately predict decay ratios. The General Electric 
Company is a dressing 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 wil 14estrict planned operations in 
the natural circulation flow mode'A). 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.#1 to be acceptable.  

2.7 Recirculation 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 rjctivity inse ign transient.  
We note that the licensee identified(•y an analysist 6) made for a 
startup of an idle recirculation loop at power and flow conditions 
near natural: circulation. However, the reported analysis does not 
adequately address our question on this matter and is still under 
review.' Therefore, authorization to operate in this fashion would 
require additional analyses as to this accident sequence and its 
consequences. In the absence of this information, the licensee has 
agreed to have the Technical Specifications amended to restrict power 
operations in the natural circulation mode to reduce the potential 
for such an accident and to not allow startup of a recirculation 
pump from the natural circulation condition unless the temperature 
of the recirgulation loop is within 75°F of the primary coolant water 
in the reactor vessel. We find these restrictive measures reduce 
the probabil:ity 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 programming 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 licensing 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 500OF 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 

Authoriy (TVA) regarding the lost rubber shoe cover in the reactor 

vessel. 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.( 2 2 , 23ý Such 

autoclaved material has been tested in a flow loop at lower temperatures 

(less than 2000 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 approximatelv factor of 2 in about 12 minutes 

at the equivalent of 30% flow.)(' 4 ) 

Under startup conditions proposed by TVA and described below, the 

flow induced disintegration would occur at greater than 30% of rated 

flow and at temperatures above 500°F, not at the less-than-200°F 

conditions present in the test loop. Based on our own manipulation 

of autoclaved rubber samples at room temperature and at 212°F 

(under boiling water) we know that this material becomes much weaker 

as temperature is increased. NRC staff personnel who are familiar with 

physical properties and behavior of rubber, the TVA staff, and the 

Goodyear Tire and Rubber Company technical staff agree that this same 

trend would continue to higher temperature; i.e., that above 500°F the 

rubber would have less tensile strength and would disintegrate faster 

than at less-than-2000 F.
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Therefore we concur with the TVA staff that the rubber shoe would 

reach the weakened (autoclaved) condition and would subsequently 

disintegrate into pieces so tiny that they could not cause flow 

blockages having any safety significance after exposure to in-reactor 

temperatures above 500OF 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 0 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.(22, 25) This corresponds to a core 

power below 5%, based on a study of worst power peaking that could 

occur during startup with the Browns Ferry Unit 1 rod-withdrawal 

sequence. Therefore, reactor operation below 5% power, until shoe 

cover disintegration occurs, poses no safety problem due to 

potential blockage from the shoe.  

Following startup operation as above, TVA will increase power to allow 

feedwater pump operation so that inlet subcooling can be provided to 

the recirculation pumps. The pumps can then be run at 100% of rated 

flow, which will be maintained for at least 1 hour before core power 

is allowed to exceed 30%. This will assure removal of any remaining 

small amount of flow blockage (that somehow might unexpectedly 

survive the preceeding lower flows) before full core powers are 

reached.  

Based on the above, we concur with TVA that full power operation of 

Browns Ferry Unit 1 following the startup procedures described 

will not pose a hazard to safe operation.
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2.10 Technical Specification Changes For B.F.#1 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 wgi], clarify the operability requirements of the 

RWM and the RSCS.k''i 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.(2!) 

The change involves substituting an equivalent expression ( FRP-
DTPF FLPD 

for the existing expression MTP-F) 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 LI CENSES 

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 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 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 lO.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, -:,d 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 NUyIEAR REGULATORY COMMISSION 

A.'Schwencer, Chief 
Operating Reactors Branch #1 
Division of Operating Reactors


