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The Commission has issued the enclosed Amendment No.>Vi to Facility 
License No. DPR-33 for the Browns Ferry Nuclear Plant, Unit No. 1.  
This amendment changes the Technical Specifications in response to 
your request of September 8, 1978 (TVA BFNP TS 115), as supplemented 
by your letters of October 5, 1978, November 30, 1978, December 5, 1978, 
December 14, 1978, January 8, 1979, January 9, 1979 and January 23, 1979.  

By letter dated January 17, 1979, we issued Amendment No. 47 to Facility 
License No..DPR-33 which authorized you to startup and operate Browns 
Ferry Unit No. I in the third fuel cycle. As discussed in that letter 
and the accompanying safety evaluation, the operating limit minimum 
critical power ratios (OLMCPR) incorporated in Section 3.5.K of the 
Technical Specifications by Amendment No. 47 did not include credit for 
the end-of-cycle recirculation pump trip (EOC. RPT) feature which you 
installed in Unit No. 1 during the refueling outage. The OLMCPRs in 
Amendment No. 47 were very conservative, bounding values, which as you 
note in your letter of January 23, 1979 have limited the facility output 
to approximately 86% of rated power. As a result of the meeting with 
TVA and General Electric Company representatives on January 17, 1979 
and your letter of January 23, 1979, our concerns about the testability 
of the EOC RPT have been resolved. This amendment changes the OLMCPRs 
to those values justified by the analyses in the submittals referenced 
above.  

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

Sincerely,
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Mr. Hugh G. Parris

Enclosures: 
1. Amendment No. 48 to DPR-33 
2. Safety Evaluation 
3. Notice 

cc w/enclosures: 
H. S. Sanger, Jr., Esquire 
General Counsel 
Tennessee Valley Authority 
400 Commerce Avenue 
E 11B 33C 
Knoxville, Tennessee 37902 

Mr. Dennis McCloud 
Tennessee Valley Authority 
400 Chestnut Street, Tower II 
Chattanooga, Tennessee 37401 

Mr. Charles R. Christopher 
Chairman, Limestone County Commission 
P. 0. Box 188 
Athens, Alabama 35611 

Ira L. Myers, M.D.  
State Health Officer 
State Department of Public Health 
State Office Building 
Montgomery, Alabama 36104 

Mr. E. G. Beasley 
Tennessee Valley Authority 
400 Commerce Avenue 
W lOC 131C 
Knoxville, Tennessee 37902 

Athens Public Library 
South and Forrest 
Athens, Alabama 35611 

Director, Office of Urban & Federal 
Affairs 

108 Parkway Towers 
404 James Robertson Way 
Nashville, Tennessee 37219

U. S. Environmental Protection 
Agency 

Region IV Office 
ATTN: EIS COORDINATOR 
345 Courtland Street 
Atlanta, Georgia 30308

Mr. Robert F. Sullivan 
U. S. Nuclear Regulatory 
P. 0. Box 1863 
Decatur, Alabama 35602

Director, Technical 
Office of Radiation 
US EPA 

.Crystal Mall #2 
Arlington, Virginia

Assessment Division 
Programs (AW-459)
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

** TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-259 

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 48 

License No. DPR-33 

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

A. The application for amendment by Tennessee Valley Authority 
(the licensee) dated September 8, 1978, as supplemented by 
letters dated October 5, 1978, November 30, 1978, December 5, 
1978, December 14, 1978, January 8, 1979, January 9, 1979 and 
January 23, 1979, complies with the standards and requirements 
of the Atomic Energy Act of 1954, as amended (the Act), and the 
Commission's rules and regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, 
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. Accordirrgly, the license is amended by changes to the Technical Spec
ifications as indicated in the attachment to this license amendment 
and paragraph 2.C(2) of Facility License No. DPR-33 is hereby amended 
to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices 
A and B, as revised through Amendment No. 48j are 
hereby incorporated in the license. The licensee 
shall operate the facility in accordance with the 
Technical Specifications.

790313042,3
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3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Thomask Ippolito, Chief 
Operating Reactors Branch #3 
Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Speci fi cations

Date of Issuance: February 8, 1979



ATTACHMENT TO LICENSE AMENDMENT NO. 48 

FACILITY OPERATING LICENSE NO. DPR-33

DOCKET NO. 50-259 

Revise Appendix A as follows: 

1. Remove the following pages and replace with identically numbered pages: 

69/70 
71/72 

lol/0•2 
1--9/160 

2. The underlined pages are those being changed; marginal lines on these 
pages indicate the revised area. The overleaf pages are provided for 
convenience.

wow sli~ii 
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TABLE 3.2.B (Continued)

Minimum No.  

Operable Per 
Trip Sys (1) 

AQ
Function

1(3) Core Spray Loop A 
Discharge Pressure 
(P[-75-20) 

1(3) Core Spray Loop B 
Discharge Pressure 
(PI-75-48) 

1(3) RiIR Loop A Discharge 
Pressure (PI-74-51) 

1(3) RHR Loop B Discharge 
Pressure (P1-74-65) 

1(10) Instrument Channel 
RUR Start

1(10) Instrument Channel 
Thermost~t (RiOR Area Cooler 
Van) 

2(10) Instrument Ch4nnel 
Core Spray A or C Start 

2(10) Instrument Channel 
Core Spray B or D, 

1(10) Instrument Channel 
Thermostat (Core Spray Area 
Cooler Fan)

Trip Level Setting 

o0 - 500"psig Indicator (9) 

0 - 500 paig Indicator (9) 

0 - 450 psig Indicator (9) 

0 - 450 paig Indicator (9) 

N/A

k 10*F 

N/A 

N/A 

< 1000l

Action Remarks

D 1. Part of filled discharge pipe 
requirements. Refer to Section 4.5.  

D 1. Part of filled discharge pipe 
requirements. Refer to Section 4.5.  

P 1. Part of filled discharge pipe 

requirements. Refer to Section 4.5.  

D I. Part of filled discharge pipe 

requirements. Refer to Section 4.5.  

A 1. Starts RHR area cooler fan when 
respective RIIR motor starts.  

A 1.' Above trip setting starts RIIR area 

cooler fans.  

A 1. Starts Core Spray area cooler fan C 
vhen Core Spray motor starts 

A 1. Starts Core :Spray area cooler fan 
when Core•--Spray motor starts 

A 1. Above trip setting starts Core Spray 
area cooler fans

M oD



,TABLE 3.2.B (Cmnitinued)

Function - _ _Trip Level Scttlne

RIlR Area Cooler Fan LoGic

1(00) Core Spray Area Cooler Fan Logic 

1(11) Instrument Channel 
Core Spray Motors A or D 
Start 

1(11) Inatrumiot Channel 
Core Spray Motors B or C 
Start 

1(12) Instrument Channel 
Core Spray Loop I Accident 
Signal (15) 

1(12) Instrument Channel 
Core Spray Loop 2 Accident 
Signal (15) 

1(13) RIERSW Initiate Logic 

I HPT logic

Minimum No.  

Operable Per 

1(10)

Action Remark-s

A

A 

A I. Starts RHIRSW punp3 Al & DI 

A 1. Starts RUIRSW purps DI & C3 

A 1. Starts' RfRSW puups A3 & C3 

A 1. Starts RHRSW pump 8D1 h Di0 

(14) 

(.I.'y) 1. Trips recirculation pluiip:; 
on tu"bi ne corntrol k i. 1ve, 
fast closure or :;t, ),,l vt11,.  

C.osui'e > 30% power.

W/A 

"I/A 

'4/A 

.4 / A 

,/A 

N/A 

A/A 

N/A

(..
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.NOTES FOR TABLE 3.2.B

1. Whenever any CSCS System is required by section 3.5 to be operable, 

there shall be two operable trip systems except as noted. If a 

requirement of the first column is reduced by one, the indicated 

action shall be taken. If the same function is inoperable in more 

than one trip system or the first column reduced by more than one, 

action B shall be taken.  

Action: 

A. Repair in 24 hours. If the function is not operable in 24 hours, 

take action B.  

B. Declare the system or component inoperable.  

C. Immediately take action B until power is verified on the trip 
.system.  

D. No action required, indicators are considered redundant.  

2. In only one trip system.  

3. Not considered in a trip system.  

4. Requires one channel from each physical location (there are 4 loca

tions) in the steam line space.  

5. With diesel power, each RERS pump is scheduled to start immediately 
and each CSS pump is sequenced to start about 7 sec later.  

6. With normal power, one CSS and one RHRS pump in scheduled to start 
instantaneously, one CSS and one RHRS pump is sequenced to start 
after about 7 sec with similar pumps starting after about 14 sec and 
21 sec, at which time the full complement of CSS and RHRS pumps would 
be operating.  

7. The RCIC and HPCI steam line high flow trip level settings are given 
in terms of differential pressure. The RCICS setting of 450" of H2 0 
corresponds to 3002 of rated steam flow at 1140 psia and 210% at 
165 psia. The HPCIS setting of 90 psi corresponds to 225% of rated 
flow at 1140 psia and 160% at 165 psia.  

8. Note 1 does not apply to this item.  

9. The head tank is designed to assure that the discharge piping from the 
CS and RIM pumps" are full. The pressure shall be maintained at or above 
the values listed in 3.5.1, which ensures water in the discharge piping 
and up to the head tank.
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NOTES FOR TABLE 3.2.B (Continued) 

10. Only one trip system for each cooler fan.  

11. In only two of the four 4160 V shutdown boards. See nots 13.  

12. In only one+of the four 4160 V shutdown boards. See note 13.  

13. An emergency 4160 V shutdown board is considered a trip system.  

14. RHRSW pump would be inoperable. Refer to section 4.5.C for the 
requirements of a RHRSW pump being inoperable.  

15. The accident signal is the satisfactory completion of a one-out-of-two 
taken twice logic of the drywell high pressure plus low reactor pres
sure or the vessel low water level (> 378" above vessel zero) originating 
in the core spray system trip system.  

16. The ADS circuitry is capable of accomplishing its protective action 
with one operable trip system. Therefore one trip system may be taken 
out of service for functional testing and calibration for a period not 
to exceed 8 hours.  

.17. Two RPT systems exist, either of which will trip both recirculation 
pumps. The systems will be individually functionally tested monthly.  
If the test period for one RPT system exceeds 2 consecutive hours, 
the system will be declared inoperable. If both RPT systems are 
inoperable or if 1 RPT system is inoperable for more than 72 consecutive 
hours, an orderly power reduction shall be initiated and the reactor 
power shall be less than 85% within 4 hours.
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| ALI.L. I _, I- 1 On L I . l uln 1lI )

Functionai Teit Cnlibrntion tnsarument CIreck

RIIR Area Cooler Fan Logic 

Core Spray Area Cooler Fan Logic 

Instrument Channel 
Core Spray Motors A or D Start 

Instrument Channel 
Core Spray Motors B 6r C Start

Instrument 
Core Spray 
Signal 

Instrument 
Core Spray 
Signal

Channel 
Loop I Accident 

Channel 
Loop 2 Accident

RiIRSIJ Initiate Logic 

111' .li L' lale logic 

RPiT breaker

Tested during 
functional teat of 

snstruzuent chainnels,.  
RIR motor start and 
thermostst (RIM area 
cooler fan). No other 
test required.  

Tested during logic 
system functional 
test of instrument 
channels, core spray 
motor start and thermo
stat (core spray area 
cooler fan). No other 
test required.  

Tested during fuuctional 
test of core spray pump 
(refer to section 4.5.A).  

Tested during functional 
test of core spray pump 
(refer to section 4.5,A).  

Tested during logic 
system functional 
test of core spray 
system.  

Tested during logic 
system functional 
teat of core spray 
system.  

once/6 months 

once/operating cycle

Punction

N/A N/A

H/A N4/A

H/A Ni/A

N/A

(

- R/A

N/A 

N/A

N/A

H / A 
N/A

¢

O 
==•

W •A
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TAIMLE 4.2.C 
SUREILLA.-4CE REQUIPDDEIIS FOR. 1NSTRUMDITATIO0! THAT INITIATE ROD BLOCKS

Function 

APPŽ( Upscale (Flow Bias) 

APRX Upscale (Startup Xode) 

APR1H Dounscale 

APRM Inoperative 

M Upscale (Flow Bias) 

RAH Dovnscale 

3BI Inoperative 

S IRH Upscale 

IRH Doonscale 

1.H Detector not in Startup 
Position 

IRH Inoperative 

SRI1 Upscale 

SIM Dotmgcale 

5311 Detector not in Startup 
position 

SRH Inoperative 

Flov Bias Compsrator 

Flou BRia Upscale 

Rod Block Logic 
RSCS Restraitnt

Functionil Test 

(1) (13) 

(1) (13) 

(1) (13) 

(1) (13) 

(1) (13) 

(1) (13) 

(1) (13) 

(1)(2) (13) 

(1)(2) (13) 

(2) (once/opera

ting cycle) 

(1)(2) (13) 

(1)(2) (13) 

(1)(2). (13) 

(2) (once/opera
ting cycle) 

(1)(2) (13) 

(1) (15) 

(1)(z1S 

(16) 
(M)

Calibration (17) 

once/3 montha 

once/3 months 

once/3 months 

N/A 

once/6 months 

once/6 months 

H/A 

once/3 months 

once/3 months 

once/operating cycle (12) 

H/A 

once/3 months 

once/3 months 

once/operating cycle (12) 

N/A 

once/operating cycle (20) 

once/3 months 

H/A 
once/3 months

Instrument Check 

once/day (8) 

once/day (8) 

once/day (8) 

once/day (8) 

once/day (8) 

once/day (8) 

once/day (8) 

once/day (8) 

once/day (8) 

N/A 

H/A 

once/day (8) 

once/day (8) 

N/A 

NI/A 

N/A 

H/A.  

N/A 

N/A



LUtIMMM CON.ITInNS FOR OPEXATION SURVIFLLAMC1 1•,.pI;t:N.S 

.S.M Mintenaance of Filled Discharge Pine 4.5.H Maintenance os FiZled Discharge YID.e 

0%e suction of the RCIC and HPCI pumps 1. Every month prior to tho ti.CitS 

tiaL be eligned to the condensate of the RMRS (L?C! and Contal.-we't 

storage tank, and the pressure suppres- Spray) and core spray systems. the 

sito chamber head tank shall normally discharge piping of these systems 

be aligned to serve the discharge pipin shall be vented from the high point 

of he MM and CS punps. The condensate and water flow determined.  

head tank may be used to serve the RHR 

and CS discharge piping if the PSC head 2. Following any period where the LCI 

tank is unavailable. The pressutre or core spray systems have not been 

indicators on. the discharge of the RKR required to be operable, the dis

and CS pumps shall indicate not less charge piping of the inoperable sys

tham listed below. tem shall be vented from the high 

71-75-20 48 psig point prior to the rTeturn of the 

Fl-T5-•- 48 psig system to service, 

I-74-51 48 psig 
71494-65 48 Psig 3. Whenever the I'ICI or RCTC system is

[. Average Planar Linear Heat Generation 
Rate 

During steady state power operation, the 

Baximue Average Planar Heat Generation 
Rate (HAPLHGR) for each type of fuel as 

a function of average planar exposure 

shall not exceed the limiting value 

jahOw In Tables 
W at any time during operation it is 

,feretetned by normal surveillance that 

the limiting value for APLHGR is being 

exceeded, action shall be initiated with

in 15 minutes to restore operation to 

*iithis the prescribed limits. If the 

APULGI is not returned to within the 

prescribed limits within two (2) hours, 

the reactor shall be brought to the Cold 

Shutdown condition within 36 hours.  

Sureillance and corresponding action 

shall continue until reactor operation 

is within the prescribed limits.  

T. Linear Heat Generation Rate (LECR) 

ruting steady state power operation, the 

linear heat generation rate (LHCR) of 

any rod in any fuel assembly at any 

axial location shall not e.tceed the 

maxitm allowable LHGR as calculated by 

the following equation:

Amendment No. 35, 47 

jp4 17 979

condensate storage tank. the dis
charge piping of the HPCT and RCIC 

shall be vented from the high point 

of the system and water flow observed 
on a monthly basis.  

4. When the R.RS and the CSS aralre

quired to be operable, the pressure 

indicators vhich moultor the dis

charge lines shall be sonitored 

daily and the pressure recorded.  

I. Mauimum Average Planar Linear Hvat Genera

tion Rate (MAPLHCR) 

The ,WPLHCR for each type of fuel a.; a fu.ic

tion of average planar exposure shall be 

determined daily during reactor operation 

at 3 25% rated thermal pomr.  

J. Linear Heat Generation Rate (t1HGR)

The LHGR as a function of core haelhc shall 

be checked daily during reactor operation at 

> 252 rated thermal powr.

159
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C~a= 

cor .,.io :e rlo L -- ,e 

ZT Toalcoe tn 14'.. feet for 8XS fuel 

..xial position ah.ove 1ottomeet coreX fe 
Tatany time during opera tion it is deter
mndby not-al Sur--eiliance chat the limniting, 
v lmfor Lji-R is be..-. excee'de~j, actiorn sina~l 

be initiated within 115 minutes to restore 
operation to within the, prescribed 11=its.  
Tf the LHiCR is not rec-r'.red to within the 
prescribed ILmits wi-chin two (2) hours, the 
react~or shall be broug~hc to .he Cold Shucdo-'m 
cond it ion, wi.thin 36 'r'u"rs. Surveillance and 
corresponding action snli continue until 
reacct:r cperation is within the prescribed 

K. 1n -n C~ritical ?ower Ratio (Mr-PP) 

e 2c'CR Operatin~g -Uni: from the beginning 
CI .. ze 3 to the enc off cycle 3 minus 

"2C"~.:dit is 1.20 for 7X7 fuel andl.24 for 
aX nd 8X8R fuel; th-e limit from the end of 

c*- ~e 3 minus 2000 '11d/t to the 
end of cycle 3 iSl.25 for 7X7 fuel andl.-.a 
fcr 8X8 and SX'SR fuel. These limits aDpply to 
s:e~idv state power operation at rated power 
and 'Icw *7 For core flows other than rated, 

- Rshall be greater than the above limits 
t 77res Isr Kts the value sho;.- in Figure 

* - tf~at arc: t!ne during operation 
it is decerm1ned by nzr~al s-urveilýance that 

t!ellrlting valuie for -!CPR is being exceeded, 
ac:!.:;n shall be initiated -within 1_5 tzinuces to 
rest-ore A6peration to %vizhirn the prescribed 
iI~ts7f the steady 'stace ýMCFIR iss not 
rcrn ed to tthia the prescribed limitcs within 

tlo (2) hours, the reactor shall be brought cc 
clhe C Shutdown condiztion uwichin 36 hours.  
Surveillance and corresponding action shall I 
cornltinup- unril is eh-:- 'ra o 
the t-osC C-7tU'e JI 1I mi t 

h*eotn Re I im frn nr : L; t, i L~et? n . -in 

3t t n cr .3 . 1. t, Cra- . e ' " 
32ecn ie~ ree lo aig rciz-o t r:ao a-dn 

I:*nrepcr: .

K.i-~- Critical ?n'.Cr- Rat 

".C-' ha I ae de n i r. e dly 
~ur,-,~ eacor p~r ;e- atlen at 

> 257 razed zhe=&Ia ;,'ver an~d fol
1 cwl:ig nmy chaný,e in pover lteve Cr 
dlscributiO: rhat laIJd causeopr 
'10ýi wicth & limiting control rod 
Pacte-n as describýed in the bases is 
Speciffication 3.3.

- 12-.5- fceý ý. r 8 x 8 e _ý4je I



- UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

SWASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 48 TO FACILITY LICENSE NO. DPR-33 

TENNESSEE VALLEY AUTHORITY 

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 1 

DOCKET NO. 50-259 

1 .0 Introduction 

By letter dated September 8, 1978, (TVA BFNP TSII5), as supplemented by 
letters dated October 5, 1978, November 30, 1978, December 5, 1978, 
December 14, 1978, January 8, 1979 and January 9, 1979, the Tennessee 
Valley Authority (the licensee or TVA) requested changes to the Technical 
Specifications (Appendix A) appended to Facility Operating License 
No. DPR-33 for the Browns Ferry Nuclear Plant, Unit No. 1. In support 
of this reload application for Browns Ferry Unit No. 1 (BF-I), the 
licensee submitted a reload licensing document prepared by the General 
Electric Company (GE), a supplemental reload licensing document also 
prepared by GE and proposed changes to the Technical Specifications.  

On January 17, 1979, we issued Amendment No. 47 to Facility License 
No. DPR-33 in response to the above submittals. The amendment authorized 
TVA to startup and operate BF-I in the third fuel cycle. In the staff's 
safety evaluation accompanying this amendment, we evaluated the items 
requiring attention during reload reviews, including nuclear and 
mechanical design of the fuel, thermal-hydraulic, transient and accident 
analyses, startup testing programs, etc.; all staff concerns were 
satsifactorily resolved with the licensee. As discussed, below, the 
staff had reservations about the testability of the end-of-cycle 
recirculation pump trip (EOC RPT) feature which the licensee installed 
in BF-l during the refueling outage. (The EOC RPT is different from 
and should not be confused with the recirculation pump trip feature 
which has been installed in several boiling water reactors to mitigate 
the consequences of anticipated transients without scram; the latter 
is commonly refered to as ATWS RPT). The staff's reservation about the 
testability of the EOC RPT was resolved by not including credit for the 

7903 1304CR
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EOC RPT system in. the operating limit minimum critical power ratios 
(OLMCPR) incorporated into the Technical Specifications with Amendment 
No. 47. (See section 3.2.2 of the accompanying safety evaluation).  
On January 17, 1979, a meeting was held with representatives of TVA and 
the General Electric Company (G.E.) to discuss the electrical design 
and testability of the EOC RPT. The information presented at this 
meeting resolved the staff's reservations on preoperational, startup 
and periodic testing of the EOC RPT system. This information was 
documented in TVA's letter of January 23, 1979.(0) Accordingly, this 
amendment revises the OLMCPRs to provide credit for the EOC RPT as 
justified by the analyses submitted by the letters referenced above.  

2.0 Discussion 

Section 14.5 of the Browns Ferry Nuclear Plant Final Safety Analysis 
Report (BFNP FSAR) discusses the analyses of abnormal operational 
transients. The events that could result in significant nuclear system 
pressure increases are those that result in a sudden reduction of steam 
flow while the reactor is operating at power. These possible events 
are: (1) generator trip, (2) loss of condenser vacuum, (3) turbine 
trip, (4) turbine bypass valve malfunction, (5) closure of main steam 
isolation valve and (6) pressure regulator malfunction.  

During the refueling outage (November 26, 1978 to January 17, 1979), 
TVA installed an end-of-cycle RPT system (hereafter referred to as RPT 
system.) in BF-I. This system provides automatic trip of both recircula
tion pumps after turbine trip or generator load rejection if reactor 
power is above approximately 30 percent of rated full load. The purpose 
of this trip is to reduce the peak reactor pressure and peak heat flux 
resulting from transients in which it is postulated that there is a 
coincident failure of the turbine bypass system. The recirculation pump 
trip signal results from either turbine control valve fast closure or 
turbine stop valve closure. Reactor scram is also initiated by-these 
signals. Since the recirculation pump trip involves opening of 
circuit breakers between the motor-generator set and the pumps, the 
flow coastdown is more rapid than that resulting from loss of power to 
the motor-generator sets. The very rapid reduction in core flow 
following a recirculation pump trip early in these transients reduces 
the severity of the events because the immediate resultant increase 
in core voids provides negative reactivity which supplements the 
negative reactivity from control rod scram.
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3.0 Evaluation 

3.1 Operating Limit Minimum Critical Power Ratio (OLMCPR) 

Various transient events will reduce the MCPR from its normal operating 
value. To assure that the fuel cladding integrity safety limit MCPR 
will not be. violated during any abnormal operational transient, the most 
limiting transients have been reanalyzed by the licensee to determine 
which event results in the largest reduction in critical power ratio.  
Each of the events has been conservatively analyzed for each of the 
several fuel types (i.e., 7x7, 8x8, 8x8R) and for the full range of 
exposure through the cycle.  

The methods used for these calculations, including cycle-independent 
initial conditions and transient input parameters are described in 
Reference 2. Our acceptance of the values used and related transient 
analysis methods appear in Reference 3. Supplemental cycle-depenoent 
initial conditions and transient input parameters used in the analysis 
appear in the table in Section 6 and 7 of Reference 4. Our evaluation 
of the methods used to develop these supplementary transient input 
values have already been addressed and appear in Reference 3. The 
overall transient methodology, including cycle-i ndependent transient 
analysis inputs, provides an adequately conservative basis for the 
determination of transient ACPRs. The transient events analyzed 
were load rejection without bypass, turbine trip without bypass, 
feedwater controller failure, loss of 100 0F feedwater heating and 
control rod withdrawal error.  

In the analysis of these reactor transients, the licensee has 
proposed to take credit for an EOC recirculation pump trip (RPT).  
This reduces the transient aCPR during reactor core pressurization 
events (e.g., load rejection, turbine trip) by tripping breakers 
in the electrical line between the motor-generator sets and the
recirculation pumps on closure of turbine stop or control valves.  
The prompt RPT immediately reduces core flow and thereby increases 
core voids.. The immediate voiding provides negative reactivity 
which supplements scram reactivity. In this manner, the RPT re
duces the thermal power spiking during the pressurization events.  
This RPT feature is a margin improvement option which was not 
genericall approved in our evaluation of the reference reload 
topical.(
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The &CPR credit for the prompt RPT was calculated with the REDY 
code. The REDY code employs a two node steamline thermal hydraulic 
model and a point kinetics neUtronics model. Several pressurization 
experiments at Peach Bottom Unit 2 (Reference 5) were designed to 
check the validity of these REDY models.  

The experimental results showed that the REDY steamline model did 
not accurately predict pressurization rate which is the mechanism 
reducing the CPR. Also, the REDY point kinetics model could not 
simulate the axial reactivity variation in the core. GE immediately 
provided calculational-comparisons of REDY and test results, and 
attempted to demonstrate that although REDY did not accurately model 
some transient effects, it did provide a conservative basis for 
current licensing calculations.  

We agreed with GE's general conclusion that REDY provides a conserva
tive calculation for the current licensing basis transients on oper
ating reactors. However, we also recognized that REDY's inability 
to accurately predict pressurization rate and axial reactivity re
sponse limits simulation of effects of RPT. The Peach Bottom tests 
demonstrated the existence of a pressure wave phenomenon in the steam 
lines.6, In addition, it was noted that the power rise asso
ciated with pressurization was significantly greater in the upper 
portion of the core than in the lower portion.  

Quantitative comparison of the tests with REDY calculations indi
cated that the REDY model underpredicted the pressurization rate 
.but overpredicted the core's response to pressurization effects.  
Thus, there are two discrepancies between REDY simulated effects 
and real transient's effects. One is non-conservative and the 
other is conservative. It is impossible to state from these com
parisons which effect would predominate for a given transient.  

After the analysis of the tests, comparisons were made between 
REDY simulations and simulations using detailed steamline modeling 
and a time-varying axial power distribution.(8) These compari
sons, although rather limited, suggest a trend in which REDY-based 
calculations conservatively predicted XPR for more severe tran
sients but underpredict ACPR (for a given set of input parameters) 
for less severe transients.(8) These calculations also showed 
that the ACPR benefits for the RPT feature may be overpredicted by 
REDY as compared to the detailed steamline and core modeling predic
tions.
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In the face of this information, we decided to take no action for 
three reasons: (1) operating limit MCPRs are always based upon 
the most severe transient for each fuel type, (2) these limiting 
transients were sufficiently severe to be in the range where REDY
based calculations are conservative, and (3) GE was developing 
a more sophisticated transient simulator to accurately predict the 
questioned phenomena.  

However, with the addition of the RPT feature, the limiting pressure 
and power increase transient analyses generally predict a ACPR in 
the range where REDY is less conservative. We find that full credit 
for the RPT effect cannot be justified solely on a REDY analysis.  

Two alternatives suggest themselves as means of resolution. The first 
alternative is to provide additional justification for the proposed 
specification. The GE ODYN code has more nodes to model steamline 
dynamics than REDY and also has a one-dimensional axial core neutronics 
model. ODYN's development has been based on first principles and 
verified by the Peach Bottom tests. ODYN is currently under a staff 
review that is to be complete within the next few months. ODYN will 
be used as the calculational model for pressurization events when it 
is approved.  

Prior to its approval, we find that ODYN could be used to simulate 
the RPT effects and, thereby, provide assurance of the ACPR benefit.  
During-this time, we will accept the greater LCPR of the ODYN and 
REDY calculations. Once ODYN receives generic approval, we will 

-accept the ODYN calculated tCPR regardless.  

We are not requiring an ODYN calculation, however. We have made it 
clear that we will evaluate any other justification which the licensee 
submits and'all applicable calculations and data which become avail
able to us-through other channels.  

Another alternative to an adequate ACPR for RPT effects is to coh
servatively bound the REDY calculation. In a previous reload safety 
evaluation for Browns Ferry Unit 3,( 9) we found that an increase 
of 0.05 in ACPR for the limiting pressure and power increase tran
sients or an increase of .07 in ACPR for the feedwater controller 
failure transient (whichever is more limiting) will bound the poten
tial non-conservatism in the analyses. In the subsequent reload 
amendment,.( 1 9) operating limit MCPRs for only the initial 2000 MWd/t 
of Cycle 2 were provided, with the statement that MCPRs to end of cycle 
will be determined by reanalysis. This position was reached from the 
licensee's insistence to not implement the conservatively adjusted 
staff required MCPR and the licensee's preference to rely on a timely 
GE core specific ODYN reanalysis with staff review.
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Since this amendment was issued, we have had several telephone con
versations and meetings with TVA. From these discussions, we have 
concluded that the increase in &CPR may be somewhat reduced. This 
conclusion is based on the fact that the previously established 
increase was in part established from ODYN comparisons to REDY 
for measured scram times. These calculations would emphasize the 
core axial modeling differences between the codes and, thus,-enhance 
the differences by virtue of the phenomenon modeling characteristics.  
With this, the ODYN-REDY comparison for the measured scram time can 
be somewhat de-emphasized and the ACPR differences between ODYN and 
REDY for the RPT can be considered to provide the primary indication 
of the effect of the "more sophisticated" modeling. The only avail
able comparison of ODYN and REDY for the RPT shows a LCPR difference 
of about 0.02. This calculation is for a specific BWR which is 
different in plant size and core loading than the Browns Ferry Units.  
On these bases, we and the licensee have agreed that a conservative 
bound to the REDY calculation with RPT would be assured with a 0.03 
ACPR increase for rapid pressurization transients.  

Based on our composite review of the licensee's submittals and 
0.03 MCPR increase, the most limiting abnormal operational 
transient for all fuel types and exposure intervals except for 
the 7x7 fuel from BOC to EOC-2000 MWd/t is the load rejection 
without bypass. For the 7x7 fuel from BOC to EOC-2000 MWd/t, 
the limiting transient is the loss of 100*F feedwater heating.  

The operating limit MCPRs which the licensee has proposed(ll) and 
which are acceptable to the staff are as follows: 

OPERATING LIMIT MCPR 

Fuel Type EOC-2000 MWd/t EOC 

7x7 1.20 1.25 
8x8 1.24 1.30 
8xBR 1.24 1.30 

Thus, when the reactor is operated in accordance with the above 
operating limit MCPRs the 1.07 SLMCPR will not be violated in the 
event of the most severe abnormal operational transient. This is 
acceptable to the staff.
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3.2 Failure of Trip Inputs from Turbine Building to Reactor Protection 

sy stem 

During our review of the reactor protection system, we noted that 

the trip inputs for the recirculation pump trip and reactor scram 

following load rejection or turbine trip originate in the turbine 

building. The turbine building, as is the case of most boiling 

water reactor plants, is not seismically qualified; hence, its 

integrity and functions cannot be assured in the event of an 

earthquake.  

For these reasons, the licensee was requested to analyze the conse

quences of a safe shutdown earthquake concurrent with the limiting 

transient event without taking credit for reactor scram or recircu

lation pump trip from the turbine building inputs. The licensee has 

referenced generically applicable analyses. We agree with the li

censee that this analysis is applicable and on the basis of previous 

staff findings on this analysis,(12 ) we find the results acceptable.  

3.3 Electrical Control and Instrumentation Aspects of EOC RPT 

The design philosophy for the EOC RPT system is described in GE 

report NEDO-24119, "Basis for Installation of Recirculajion Pump 
Trip System", Browns Ferry Nuclear Plant, April 1978 13). This 

report provides the safety evaluation of the instrumentation and 

control aspects of the proposed modification. The design of the 

RPT system was evaluated against the criteria of IEEE Standard 279.  

The RPT feature serves as an essential safety supplement to the scram 
system and, as such, is required to comply with IEEE Standard 279.  
Basically, the RPT feature consists of hydraulic pressure switches 

(sensors to detect the fast closure of the turbine control valves), 
position switches (sensors to detect closure of the turbine stop 
valves), relays, logic, and fast-acting circuit breakers (actuation 
devices). In order to satisfy the single failure criterion, the RPT 

logic feature consists of two almost-identical systems in a one-out

of-two configuration such that either is capable of operating independent 
circuit breakers in the supply circuit of each recirculation pump motor.
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The operation of any RPT sensor (pressure switch or position switch 
from any of the four turbine control valves or any of the four turbine 
stop valves) causes an electromagnetic relay to de-energize. The 
relay contacts are combined with contacts from an Operating Bypass 
and contacts from a manual bypass switch to provide power to the 
breaker trip coils. The turbine valve sensors and turbine pressure 
sensors for the RPT feature are the same ones used for the scram 
system. The Operating Bypass disables the RPT system when the 
turbine first-stage pressure is below about 30%, as is done for the 
turbine inputs to the scram system. The manual bypass switch ("out
of-service") allowsý each RPT system to be disabled for maintenance 
purposes.  

A fast closure sensor from each of two turbine control valves provides 
input to one RPT system; sensors from the other two turbine control 
valves provide inputs to the second RPT'system. Similarly, a position 
switch for each of two turbine stop valves provides input to one RPT 
system; sensors from the other two stop valves provide imputs to the 
other RPT system. For each RPT system, the sensor relay contacts are 
arranged to form a 2-out-of-2 logic for the fast closure of control 
valves and a 2-out-of-2 logic for the stop valves. The operation 
of either logic will actuate the RPT feature.  

Information initially provided by GE and TVA indicated that the RPT 
feature should function when scram occurs for either of the two turbine 
transients. However, the criterion that was finally established by 
GE and TVA requires the RPT to function only if all four turbine stop 
valves or all four control valves close. That is, if only three of 
the stop valves close, scram will occur but RPT need not and might 
not. No single failure within the RPT will prevent the RPT from 
providing system-level protective action in accordance with the final 
criterion.  

TVA has stated that the RPT equipment will be appropriately qualified 
as Class TE. We note that inputs to the RPT originate in the turbine 
building which is not a seismic category 1 structure. The input 
equipment is adequately qualified for the anticipated occurrences of 
the turbine. As discussed in Section 3.2 above, we have evaluated 
this aspect of the design with respect to the potential consequences 
of a safe shutdown earthquake and conclude that there will be no undue 
risk to the public health and safety from this postulated event.
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The two systems of the RPT feature will be physically and electrically 
independent. There is one interconnection between the RPT and a non
safety system. When the RPT is tripped, auxiliary relay contacts feed 
the control circuits of the motor-generator sets to deenergize them.  
This interlock is adequately isolated such that no credible failure 
can prevent proper action of the RPT.  

Although the purpose of the RPT is to mitigate a core-wide pressurization 
transient, the desired thermal margin advantage can be realized only if 
the initiating events are sensed on an anticipatory basis, rather than 
moritoring pressure directly. The use of pressure switches to sense the 
loss of hydraulic control fluid pressure tO each control valve is adeqvate 
to anticipate fast closure of those valves. Similarly, posii:o.cn switches 
set at > 90% open wiill anticipate closure of the turbine stop valves. The 
?RT is not given credit for any other initiating events.  

Each R-T system may be manually bypassed by use of a keyswit.ch ("cut
of-service") which is administrativelyv controlled. _Oth the inual bypasses 

andthe era g ass R .... , are annunciated aoacay an 

distinctively in the control room.  

U.nlik the scram system, the EF logi c is not f -sae (e., does nt g 
to tripped state upon icss of electric power). The sensor r-elas ,,__ go 
to Mhe tripped state on loss of power, but the RT lcyc circuits are 
.-. wer-on-to-trip". For a 416_V circuit breaker, e•ec-rizc noer is 

required to operate the trip coil. For this design, the logic circuits 
and trp coils orperate on 250 vdc. A total of four sets of Mass 17 
batteries can provie the 250 vdc for the-F?' systems - pr sy.st.em. An 
alarm i proised " indicate loss of power to either --- Oc. This 
demarure from the fail-safe design of scram systems is acceptable.  

Each RPT system "•f_•-: go to completion in that after the system causes 
the cHMcOit breakers to trip, the operator is recapired to mamually reset 
the breaker.  

Tbobe effective the RPT must be initiated virtualy imediatel. TA has 
stated that their analysis shows that manual in--itiation of a prompt 
trip of the re-rcylation punps at any reasonable point after the time 
when automatic action should have occurred will not have a significant 
improvement on the situation. The power to the motor-generator sets can be' 
tripped manually from the control room. Therefore, provisions for manual 
initiation of the EOC RPT feature are unnecessary.
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As described above, a fast closure sensor from each of two turbine control 
valves provides input to one RPT system; sensors from the other two 
turbine control valves provide inputs to the second RPT system.  
Similarly, position switches for each of two turbine stop valves provide 
input to one RPT system; sensors from the other two stop valves provide 
inputs to the other RPT system. The staff performed a failure mode 
analysis of the system. The most severe postulated failure would be 
the failure of one of the" four turbine control valves or turbine stop 
valves to close (thus not providing an actuation signal to the one RPT 
division) with simultaneous failure of the bypass valves to open and 
simultaneous failure of the other RPT system. However, in this case, 
the open line to the turbine would in effect be acting as a bypass.  
The licensee was requested to verify that the RPT feature need not 
actuate for the condition where one of either the turbine stop or 
control valves does not close.  

The licensee referenced calculation of load rejection with bypass and 
turbine trip with bypass as supportive evidence. We have reviewed the 
flow capacities of the bypass and open steamline configurations and have 
evaluated the dynamic pressure response associated with each configuration.  
We have concluded that the pressurization transient analyses with bypass 
provide a conservative estimate of the effect of failure of one or more 
turbine stop or control valve to close. The results of the pressurization 
transient with bypass and without RPT indicate that the transient is 
not limiting. Therefore, the design of the RPT system to respond for 
only the condition where all turbine stop or control valves close is 
acceptable.  

3.4 RPT Testability 

Capability to check the RPT sensors and logic is provided by operating 
each valve one at a time. Lights across the relay contacts in the logic 
indicate proper operation at that point. The RPT systems do not need to 
be bypassed to conduct such tests. However, during the periodic testing 
of the scram logic, where two valves are operated simultaneously, the 
affected RPT system must be bypassed briefly to prevent RPT actions.  
Appropriate technical specifications cover this situation. The RPT 
circuit breakers will be functionally tested during refueling outages.
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The ?RPT feature is recuired to interrupt the punp motor circuit within 
175 milliseconds of the start of valve closure. Of this, 10 ms is allctted 
for system action and sensor response, 30 ms for logic response, and 
135 ms for breaker action. Because the E0C RPT feature must function so 
promptly, we require that appropriate response time testing be conducted 
at each refueling shutdown. TVA is not in complete agreement with this 
staff requirement, but has committed (in a letter dated January 23, 1973, 
J. E. Gilleland to T. A. Ippolito) to submit their proposal on this 
matter no later than July 23, 1979 (well before the next refueling). The..PT 
system will be tested. preoperational to ve74f response time.  

The final design of the RPT feature for Browns Ferry Unit No. 1 adequately' 
complies with IEEE Standard 279 for its stated purpose. All parts of 
the RPT feature are appropriately qualified to mitigate appropriate 
anticipated pressure transients from the turbine. We conclude, therefore, 
that the design is acceptable. The matter of periodic (refueling interval) 
response time testing is being deferred and must be completed prior to 
the next refueling outage for this unit.  

4.0 Environmental Considerations 

We have determined that the amendment does 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 the amendment involves an 
actionwhich 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 this amendment.  

5.0 Conclusion 

We have concluded, based on the considerations discussed above, that: 
(1) because the amendment does not involve a significant increase in the 
probability or consequences of accidents previously considered and does 
not involve a significant decrease in a safety margin, the amendment 
does not involve a significant hazards consideration, (2) there is reason
able 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 Commisrion's regulations and 
the issuance of this amendment will not be inimical to the common defense 
and security or to the health and safety of the public.  

Dated: February 8, 1979
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-259 

TENNESSEE VALLEY AUTHORITY 

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY 
OPERATING LICENSE 

The U. S. Nuclear Regulatory Commission (the Commission) has issued 

Amendment No. 48 to Facility Operating License No. DPR-33 issued to 

Tennessee Valley Authority (the licensee), which revised the Technfical 

Specifications for operation of the Browns Ferry Nuclear Plant, Unit No. 1 

(the facility) located in Limestone County, Alabama. The amendment is 

effective as of the date of issuance.  

This amendment permits operation of Browns Ferry Unit No. 1 in Cycle 

No. 3 following the second refueling outage.  

The application for this amendment complies 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 appro

priate 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 amend

ment. Prior public notice of this amendment was not required since the 

amendment does not involve a significant hazards consideration.  

The Commission has determined that the issuance of this amendment 

will not result in any significant environmental impact and that pursuant 

to 10 CFR 51.5(d)(4) an environmental impact statement, or negative 

declaration and environmental impact appraisal need not be prepared in 

connection with issuance of this amendment.

7903 13042
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For further details with respect to this action, see (1) the appli

cation for amendment dated September 8, 1978, as supplemented by letters 

dated October 5, 1978, November 30, 1978, December 5, 1978, December 14, 

1978, January 8, 1979, January 9, 1979,-and January 23, 1979, (2) Amend

ment No. 48 to License No. DPR-33, and (3) the Commission's related 

Safety Evaluation. All of these items are available for public inspection 

at the Commission's Public DocumentRoom, 1717 H Street, N. W., 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 8th day of February 1979.  

FOR THE NUCLEAR REGULATORY COMMISSION 

TiWomas A/ Ippolito, Chief 
Operating Reactors Branch #3 
Division of Operating Reactors


