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500A Chestnut Street, Tower II 0I&E (5)
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Dear Mr. Parris: a ' STSG .

The Commission has issued the enclosed Amendment Ho.f*3(to,Facility
License Ho. DPR-33 for the Browns Ferry Huclear Plant, tnit 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, 1578, 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 Ho..DPR-33 which authorized you to startup and operate Browns
Ferry Unit No. 1 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 Mo. 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. B

Copies of the Safety Evaluation and Hotice of”Issuaﬁce are also enclosed.

‘ Sincerely,

Operating Reactors Branch #3

7603130479 Thomas A. Ippolito, Chief
o Division of Operating Reactor ‘Sﬂﬁw
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Mr. Hugh G. Parris -2 -

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

Tennesse€ Valley Authority
400 Chestnut Street, Tower Il
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 10C 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

Director, Technical Assessment Division
Office of Radiation Programs (AW-453)
US EPA

Crystal Mall #2

Arlington, Virginia 20460

U. S. Environmental Protection
Agency

Region IV Office

ATTN: EIS COORDINATCR

345 Courtland Street

Atlanta, Georgia 30308

Mr. Robert F. Sullivan

U. S. Nuclear Regulatory Commission
P. 0. Box 1863

Decatur, Alabama 35602



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-258

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 48
License Mo. DPR-33

1. 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 suppliemented 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 requlations set forth in 10 CFR Chapter I;

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

There is reasonable assurance (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;

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

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

2. Accordingly, 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. 48, are
hereby incorporated in the license. The licensee
shall operate the facility in accordance with the
Technical Specifications.

7503130483



3. This Ifcense amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Thomas ?3 Ippolito, Chief

Operating Reactors Branch #3
Division of Operating Reactors

Attachment:
- Changes to the Technical
Specifications

Date of issuance: February 8, 1979



ATTACHMENT TO LICENSE AMENDMENT NO. 48

FACILITY OPERATING LICENSE NO. DPR-33

DOCKET NO. 50-258

Revise Appendix A as follows:

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

69/70
71/72
101/702
159/160

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




TABLE 3.2.B (Continued)

&9

Nin{mum No.
Operable Per
Trip Sys (1) Function Trip Level Setting Action Remarks
5Q
1(3) Core Spray Loop A - 500 paig Indicator (9) D 1. Part of filled discharge pipe
Discharge Pressure requirements. Refer to Section i.5.
(P1-75-20) )
. (
1(3) Core Spray Loop B - 500 psig Indicator (9) D 1. Part of filled discharge pipe
Discharge Pressure requirements. Refer to Section 3.5,
(P1-75-48)
1(3) RIR Loop A Discharge ~ 450 psig Indicator (9) D 1. Part of filled discharge pipe
Pressure (PI-74-51) - requirements. Refer to Section 4.5,
1(3) BHR Loop B Discharge -~ 450 psig Indicator (9) D 1. Part of filled discharge pipe
Pressure (PI-74-65) requirements. Refer to Section &.5.
1(10) Instrument Chanoel - N/A A 1. Starts RHR ares cooler fan vhen
RHR Start regspective RHR motor starts.
1(10) Instrument Channel ~ X 100°F A 1.” Above trip setting starts RHR area
Thermostat (RHR Area Cooler cooler fans.
Fan)
2(10) Instrument Channel - N/A A 1. Starts Core Spray area cooler fan (
Core Spray A or C Start wvhen Core Spray motor starts
2(10) Instrument Channel ~ N/A A 1. Starts Core-Spray area cooler fan
Core Spray B or D vhen Core*Spray wotor starts
1(10) Instrument Channel - _<100°F° A 1. Above trip setting starts Core Spray

Thermostat (Core Spray Area
Cooler Fan)

area cooler fans




TABLE 1.2.8 (Cnntlnucd)

Hinimum Mo, L
Opcrable Per

Trip Sys (1) Function Trip Level Sctting Action : Remarks

1(10) RHR Arca Cooler Fan Loctc N/A A

1(10) Core Spray Area Cooler Fan Loglc N/A . A

I(11) Instrument Channel - N/A _ A 1. Starts RURSW punpas AT & D1

. Core Spray Motors A or D

Starc

1(11) Instrumént Channel - N/A - A 1. Starts RHRSW puwpa Bl & C)
Core Spray Motors B or C
Scart

1(12)  Instrument Channel - N/A A 1. Starts RHRSW pumpa AJ & C3

Core Spray Loop 1 Accldent
Signal (15)

1(12) Instrument Channel - A/ A 1. Starts RHRSY pumps Bl & DL
Core Spray Loop 2 Accident
Signal (15) :
1(13)  RIRSY Intciate Logic N/A: (14)
1 RPT logic N/A (1r) 1. Trips recirculation pump:
on turbine control vnlve
fast closure or slop vilve

closure > 30% power,




.NOTES FOR TABLE 3.2.8™ ~

1. Whenever any CSCS System is required by section 3.5 to be operadble,
- there shall be two operable trip systems except a3 noted. If a
tequirement 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 functiom 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 om the trip
.systemn.

D. No action required, indicators are considered redundant.
2. In only one trip system. .
3. Not considered in ﬁ tzip system.

4, Requires one channel from each physical location (there are 4 loca-
tions) in the steam line space.

5. With di{esel power, cach RHRS pump is scheduled to start irmmediately
and each CSS pump is sequenced to start sbout 7 sec later.

6. With normal power, one CSS and one RHRS pump is gscheduled 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
{n terms of differential pressure. The RCICS setting of 450" of HZO
corresponds to 300X of rated steam flow at 1140 psis and 210X at

165 psia. The HPCIS setting of 90 psi corresponds to 2252 of rated
flow at 1140 psia and 1607 at 165 peia.

8. Note 1 does not apply to this itenm.
9. The head tank is designed te assure that the discharge piping from the

CS and RHIR pumps are full. The pressure shall be maintained at or above

the values liasted in 3.5.1, which ensurss water in the discharge piping
and up to the head tank.

71



NOTES POR TABLE 3.2.B (Continued)

10.
11,
12.
13.

14,

15.

ls.

7.

Only one trip system for each cooler fan.

In ;nly two of the four 4166 V shutdown boards. See nots 13.
In only onc of the four 4160 v shutdown boards. See note 13.
An emergency 4160>V thutaown board ia considered a triﬁ sys:en.'

RHRSW pump would be inoperable. Refer to section 4.5.C for the

.Tequirements of a RHRSW pump being inoperable.

The accident signal is the satisfactory completion of a cne-cut-of-two
taken twice logic of the drywell high pressure plus low reactor pres-— -
sure or the vessel lov water level (> 378" sbove vessel zero) origina:ing
in the core spray system trip sy-ten. :

The ADS circultry is capable of accomplishing its protactive action
with one operable trip system. Therefore one trip systezm may be taken
out of service for functional tes:ing and calibration for a period not
to exceed B hours.

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,

Fhe 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.

72
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10l

Punction

RIlR Area Cooler Fan Logic

-

Core Spray Area Cooler Fan loglc

Inatrument Channel -
Core Spray Motors A or D Start

Ingtrument Chanpel -
Core Spray Motors B or C Start

Instrument Channel -~
Corc Spray Loop 1 Accident
Signal

Instruoment Chaonel ~
Core Spray Loop 2 Accident
Signal

RIRSY Inftiate Logic

RPT Initiate logic
RP'T breaker

noLn 9. L tLontinued)

Functfonal Test

Teated during
functional teat of
fngtruneat channels, .
RHR wotor erart and '
thermostst (RIIR area
cooler fan). No other
test requfred.

Tested during logtc
system functionsl

test of {nstrument
channels, cove spray
wmotor start and thermo-
stat (core spray area
cooler fan). No other
test requirced.

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

Tested durfng functional
test of core spray pump
(refer to sectfon 4.5,A).

Tested during logic
syatem functional
test ol core apray
system,

Tested duriag logile
system functional
test of core spray
aystem.,

once/6 months

once/month
once/operating cycle

—-Lnlibration

H/A

N/A

N/A

N/A

N/A

SN/A

N/A

N/A
N/A

Instrument Chrck

H/A

N/A

M/A

N/A

H/A

N/A

”/A
N/A

SN




\ TABLE 4.2.C
SURVEILLANCE REQUIREMENTS FOR. INSTRUMENTATION THAT INITIATE ROD BLOCKS

2ot

Punction Punctionel Test Calibration (17) Instrument Check
APRM Upscale (Plow Bias) (1) (13) once/3 months " once/day (8)
APRM Upscale (Startup Mode) (1) (13) once/) months once/day (8)
APRH Dounscale (1) (13) once/) months ouce/day (8)
APRM Inoperative (1) (13) N/A once/day (ﬂz
RBM Upacale (Plow Blas) (1) (13) once/6 wonths 'oncc/day (ﬂi
RAH Doumscale (1) (13) once/6 months once/day (8)
REM Inoperative 1) (13) N/A once/day (8)
IRY Upscale 1) (13) once/) months once/day (8)
IRM Downscale 1) (2) (13) once/) months once/day (8)
IRM Detector not fn Startup (2) (ouce/op'e;a- once/operating cycle (12) N/A

Position ting cycle)

IRM Inopzrative (1)(2) (13) N/A N/A
SRH Upscéale (1)(2) (13) once/)d wouths once/day (8/)
SH#H Doumscale (1 (2) (13) once/3 wouths ouce/day (5\)
SPH Detector not in Startup (2) (ounce/opera-~ once/operating cycle (12) N/A
Poaition ting cycle)
SRH Inoperative (1)) 13) N/A N/A
Flou Bise Comparator (1)(15) once/operating cycle (20) N/A
¥Ylow Bigo Upscale (1)(15) once/3 months “/A .
Rod Block Loglc (16) N/A N/A
RSCS Restratnt (1) once/3 months N/A




LIMLTING CONDITIONS FOR OPFRATION

SUAVF L LLANCE i JMIANMENTS

.S.H

atenanze of Filled Discharge Plivpe

=g suction of the RCIC and HPCI pumps
shall be sligned to the condensate

storage tank,
sion chanber head tank shall normally

be aligned to serve the dischargs piping
of 4he RHR end CS pumps. The condensate
head tank mey be used to serve the RHR
apd CS discharge piping if the PSC heed
tank is unavailable. The pressure

" {ndicators on.the discharge of the RHR

I.

snd CS pumps shall indicate not less
than listed Yelowv.

P1-75-20 L8 psig
P1-TS-46 L8 psig
Pl-Th=51 .48 Psig
P1-Tu-65 8 psie

Avcra;c Planar Linear Heat Generation
Rate :
During steady state power operation, the
Maximum Average Planar Heat Generation
Rate (MAPLHGR) for each type of fuel as
a function of average planar exposure
shall not exceed the limiting value
shown in Tables 3.5.1-1',-2,-3,—-’,‘)-5‘;-5,
%¢ at any time during operation it is
<eterasined by normal surveillance that
the limiting value for APLHGR is being
exceeded, action shall be initiated with-
in 15 minutes to rescore operation to
within the prescribed limits. If the
APLNGR is not returned to within the
prescribed limits within two (2) hours,
the resctor shall be brought to the Cold
Shutdown condition within 36 hours.
Surveillance and corresponding action
shall continue until reactor operation
{s wichin the prescribed limits.

Linesr Heat Ceneration Rate LHGR)
During steady sctate power operation, the
1inear heat generation rate {LHGR) of
any rod in any fuel assembly at any
sxial location shall not excsed the
maximum allowable LHGR as calculated by

the folloving equation:

and the. pressure suppres-

3%, 47
SN 17 19718

Amendment No.

159

4.5.H Maiatenance of Filled Dischargs Piow

.

J.

Every month prior to the trstiag

of the RHRS (LPCI and Containment
Spray) and core sSpray systeas, the
discharge piping of these systems
shall be vented from the high point
and water flov determined.

1.

Following any period where the LPCI
or core spray systems have not been
required to be operable, the dis-
charge piping of the inoparabls sys-~
tez shall be vented from the high
point prior to the rveturn of the
system to ssrvice,

Whenever the HPCI or RCIC system {3
1ined up to take suction f{rom the

condensate storage tank, the dis-

charge piping of the HPCI and RCIC
shall be vented from the high point
of the systes and water flov observed
on a monthly basis.

When the RHAS and the CSS ara lre-
 quired to be operable, the pressuve .
{ad{cators which monitor the dis-
charge lines shall be monitored
daily and the prassure recorda.

4,

Maximum Aversze Planar Lioesar Heat CeaAeTA-
tion Rate (MAPLHGR)

The MAPLHGR for each type of fuel a; a fuac-
tion of average planar exposurs shall be
detsrmined daily during reactor operation
at > 252 rated tharusl power.

Linear Heat Ceneration Rate SLHG!)- '

The LHCR as a function of cors hatizht shall

be checked daily during Teactor eperation at

2 23% rated thernsal powver.



I = axial position above

If at any time during operation i: is deter-
=ined by normal surveillaace that the limicing

valua for LHGR {s being exceeded, action shall
be initiaced within 15 minutes te restore
operation to within the. prescribed limits.

i1f the LHGR is not recurned to within the
prescribed limirs vithin two (2) hours, the
r2actor shall be brought to the Cold Shutdown
corndition within 36 hours. Surveillance ancd
cerresponding action shall continue uncil
reactor cperation is withln the prescribed

ce
I={rs.

j—

Critical Power Ratrio (MCPR)

Yinfmum

e VICUR operating limi:i rom the beginning
D owcle 3 to tihe end of cyecle 3 minus
L0 Mid/t is 1,20 for X7 fuel andl.24 fer
8% and 8X8R fuel; the limit frem the end of
minus 2000 MWd/t to the
nd of cyele 3 is1.25 for 7X7 fuel andl, 3Q
cr 8X8 and 8X8R fuel., These limics apply to
steady state power operaticn at rated power

¢ flew. fer core flows cther than rated,

vole 3

th D 0O

an TLCW,

theMUPR shall be greater than the above limits |
¥

t s Ys. K¢ is the value shown in Figure i

el [f%ac anv time during operacicn

.
it 15 determined by nzrzal survelllance that
the lirmiting value for “CPR (s beirg exceeded,
action shall be taiziated within 15 Qinuces to
restore dperation to withia the prascribed
lizits. If che steady state MCPR is not
eturned to within the prescribed lizics wichin
we (2) hours, tha reaczor shall be brought cc
he Jold Shutdown cordizion within 3é hours.
Survetillance and cerresponding action shall

4
<4

continue until resctcr cperatlon is “ithin
the proscribed limicts.

. e T e e T oI
. - (I Y 1 - Lo b s b N e e -~
T mem — ,
i
.- v oem - “ e e . « -1
- o= < LHGR.!I - SLEE (ST I
ITaX T < Tax
.- ]
. R PN T Al
S Pes{gn LHCR = 4 for Tuliue
- r Tar Sveinel
A . .
L) = Maxizuz L .e2 splking penalilwy ‘
- BAX =, 000 07 T, Tud] * P
= 1,022 rter SN Yuel
T = Totial core lemgin ¢ LLO. feeplor 7X7 fuel
= 12.2 teet for B8X3 fuel
bottom of core

M1ainum Critical Pover Ratio

(C3R)

HMCYR shall Se determiped dally
SuTing vescier pewer speratien &t
> 257 rated themrmsl Fower and fol-

loving any clianye in pover level cr
cistribution that wayld Cause cpars

tfou with & lizftiag concrel rod
;atlern as describted {n the bases

Specification 3.2,



-1.0

UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, 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

Introduction

By letter dated September 8, 1978, (TVA BFNP TS115), 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-1}, the
licensee submitted a reload licensing document prepared by the General
Electric Company (GE), a suppliemental 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-1 in the third fuel cycle. 1In 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-1 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



2.0

EOC RPT system in. the operating 1imit 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.(1) Accordingly, this
amendment revises the OLMCPRs to provide credit for the EOC RPT as
justified by the analyses submitted by the letters referenced above.

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
jsolation 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-1. 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.



. 3.0 Evaluation

3.1

Operating Limit Minimum Critical Power Ratio (OLMCPR)

Yarious transient events will reduce the MCPR from its normal operating
value. To assure that the fuel cladding integrity safety 1imit MCPR
will not be violated during any abnormal operational transient, the most
1imiting 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 fue] 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-dependent
initial conditions and transient input parameters used in the analysis
appear in the table in Section 6 and 7 of Reference 4. Qur 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-independent 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°F feedwater heating and
control rod withdrawal error. »

In the analysis of these reactor transients, the 1icensee 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 eléctrical 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 -
generical]x approved in our evaluation of the reference reload
topical.(3



The ACPR 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
demons%gassd the existence of a pressure wave phenomenon in the steam
lines. '* 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 Sfor a given set of input parameters)
for less severe transients.(S These calculations also showed

that the ACPR benefits for the RPT feature may be overpredicted by
REDY as compared to the getailed steamline and core modeling predic-

tions.




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 i5s 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 a2 one-dimensional axial core neutronics
model. ODYN's development has been based on first principies 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 ACPR of the ODYN and
REDY calculations. Once ODYN receives generic approval, we will
-accept the ODYN calculated ACPR regardiess.

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 con-
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,{16) operating 1imit 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.

i



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 ACPR may be somewhat reduced. This
;onc]usion 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 aifferences 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 ACPR 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 1imiting transient is the loss of 100°F feedwater heating.

The operating 1imit MCPRs which the 1icensee has proposed(11) and
which are acceptable to the staff are as follows:

OPERATING LIMIT MCPR

Fuel Type E0C-2000 MuWd/t EOC

7x7 1.20 1.25
B8 : 1.24 1.30
8x8R 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.



3.2

fFailure of Trip Inputs from Turbine Building to Reactor Protection

System .

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 1i-
censee that this analysis is applicable and on the basis of previous

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

Electrical Control and Instrumentation Aspects of EQC RPT

The design philosophy for the EOC RPT system is described in GE
report NED0-24119, "Basis for Installation of Recirc?lagion 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.



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”) allows 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,



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.

Altrough the purpcse of the RPT is to mitigzte a core-wide rressurizailion
trensient, the desirad thermel mergin advantage can be realized only if
the initiating events are sensed on an anticipatery basis, rather than:
moritoring pressure cdirectly. The use of pressure switches to sense the
loss of hydreulic conirol fluid pressure 10 each control valve is adeguaie
1o enticipate fast closure of those valves. Similerly, pesiilern switckhes
sex zt > 90% open will anticipate closure of the turbine stor velves. The
ZPT is not given credit for any cther initiating eventis.

Zach RPT system may be manuelly bypassed by use of 2 xeyswitc:n {"cut~
sf—service") wnich is administrziively conirclled., 32cth the menmuel trpasses
gnd the Cperating ZjzTass (< 30% pewer) are znrunciated autemeticelly 2nd
¢dstinciively in ihe contrcl room.

.

‘niike the scrazm system, the EFT lcgic is not fail-sale {i.2., Coes not go
1C Tripred stete upon lcss of eleciric vower). The senmscr relzys will zo
¥ E
o the tripped steie cn loss of power, but the RPT Iczic circzizs are
"rower—on-to=trip". TFor a LIECV circuiti bresker, elecirict pever 1s
recuired to coperzie the trip coil. TFcr this desigm, the ogic circuils
znd irip coils operste on 250 vde. A totel of four seis of llazss IE
taiteries can orovide ihe 250 vdc for thesRFT sysiems - I Der system.  An
2lzrm is provided o indicete loss of power 1o either IFT loglc. This
deverture from the fazil-safe design of scram sysiems Is eacceptatile.
Zach RPT sysiem will go to completion in that after the systen causes
the cifcuit brezkers to irip, the operztor is reguired t¢ manizily reset
the preaker,

To:be effective the BPT must be initisied virtuelly immediztely. TVA has
stated thai their eanalysis shows thet menuel initialion of & prompi

trip of the recirculation pumps 2t any reasoneble point aftler the time
when zutometic aciion should have occurred will not heve & siznificant

o -
hd &

improvement on the situziion. The power to the molor-generaior seils can De
<
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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 1ine 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 Timiting. Therefore, the design of the RPT system to respond for

only the condition where all turbine stop or control valves close is
acceptable.

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.



4.C

5.0

- 11 -

Tne RPT fezture is recuired to interrupt the pump moter circuit within

175 miiliseconds of the start of valve closure. Of this, 10 ms 1s allcited
for system action and sensor response, 30 ms for logic response, ard

135 ms for breaker action. Because the ZOC RPT feature muast funciion sc
promptly, we require that appropriate response time testing be conducted

at ezch refueling shutdown. TVA is not in complete zgreement with ihis
stafl recuirement, but has committed (in 2 letter dated Janmuary 23, 1973,
Z. Gilleieznd t0 7. A. Ippolito) to submit their proposzl on this

er no later then July 23, 1979 (well before the next refueling). The RAPT
tem vwill be tested preoperztiicnal ic ver fr response iime.

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.

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
action'which is insignificant from the standpoint of environmental impact
and, pursuant to 10 CFR 851.5(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.

Conclusion

-

We have concluded, based on the considerations discussed above, that:

(1) because the amendment does not involve a significant increase in the
probqb111ty or consequences of accidents previously considered and does

not 1nvo]ye 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 5
endangered by operation in the proposed manner, and (3) such activities i
w1]]‘be conducted in compliance with the Commiscion'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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UMITED 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 Comm;ssion (the Commission) has issued
Amendment No. 48 to Facility Operating License No. DPR-33 issued to
Tennessee Valley Authority (the licensee), which revised the Technical
Specifications for operation of the Browns Ferry Nuclear Plant, Unit No. 1
(the facf]ity) 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 app]icqtion 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 Cpmmission's rules and
regulations in 10 CFR Chapter I, which are set forth in the license amend-
ment. Prior bub]ic notice of this amendﬁént was not regquired 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.
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For fufther details with respect to this action, see (1) the appli-
catfon 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. 4é to License No. DPR-33, and (3) the Commission's related
Safety Evaluation. A1l of these items are available for public ingpection
* at the Commission's Public Document Room, 1717 H Street, N. W., washihgton,
* 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

-

"'%/:/',,"ﬁ , Ov
Thasas A7 Tppolito, Chief
Operating Reactors Branch #3
Division of Operating Reactors



