— Diskribution:

" %D Locket BScharf (10)
HIIQ\\ NRC PDR JWetmore
Local PDR ACRS (16)
ORB Reading OPA (Clare Miles)
NRR Reading RDiggs
DEisenhut HDenton
RPurple e
Docket Ho. 50-260 TNovsk Iﬂg?ltemes, AI%(%D § ]
RTedesco TERA & R
GLainas = '::35
JRoe SR S
] SNorris IO g;g
Mr. Hugh G. Parris RJClark R z g;
Manager of Power TIppolito =
Tennessee Valley Authority OELD o o5
500 Chestnut Street, Tower II 0I&E (5 . w o~
Chattanooga, Tennessee 37401 BJonesiLi?Tﬁ‘:z <> 1
’ 3 &l 2

Dear Mr. Parris:

The Commission has issued the enclosed Amendment No.f;éfto Facility Operating
License No. DPR-52 for the Browns Ferry Nuclear Plant, Unit No. 2. This
amendment changes the Technical Specifications in response to your request
of July 14, 1980 (BFNP TS 140), as supplemented by your letters of August 29,
and October 7, 1980, This amendment permits operation of Browns Ferry Unit
No. 2 in Cycle No. 4 following the current refueling outage.

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

Sincerely,

Thomas A. Ippolito, Chief
Operating Reactors Branch #2
Division of Licensing

Enclosures:
1.0 Amendment No.3 S to DPR-52

2. Safety Evaluation
3. Notice

cc w/encls:
See next page
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Mr. Hugh G. Parris

ceC:

H. S. Sanger, Jr., Esquire
General Counsel

Tennessee Valiey Authority
400 Commerce Avenue

E 11B 33C

Knoxville, Tennessee 37902

Mr. Ron Rogers

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. H. N. Culver

249A HBD

400 Commerce Avenue
Tennessee Valley Authority
Knoxville, Tennessee 37902

Athens Public Library
South and Forrest
Athens, Alabama 3561]

Director, O0ffice of Urban & Federal
Affairs

108 Parkway Towers

404 James Robertson Way

Nashville, Tennessee 37219

Director, Criteria and Standards
Division

0ffice of Radiation Programs (ANR-460)

U. S. Environmental Protection Agency

Washington, D. C. 20460

November 12, 1980

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 Commission
P. 0. Box 1863
Decatur, Alabama

Mr. John F. Cox
Tennessee Valley Authority

35602

" W9-D 207C

400 Commerce Avenue
Knoxville, Tennessee 37902

Mr. Herbert Abercrombie
Tennessee Valley Authority
P. 0. Box 2000

Decatur, Alabama 358602



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

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-260

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 2

AMENDMENT TO FACILITY OPERATING L ICENSE

Amendment No. 58
License No. DPR-52

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

A. The application for amendment by Tennessee Valley Authority (the
1icensee) dated July 14, 1980, as supplemented by letters dated
August 29 and October 7, 1980, 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.

Accordingly, the license is amended by changes to the Technical Speci-
fications as indicated in the attachment to this Ticense amendment and
paragraph 2.C(2) of Facility License No. DPR-52 is hereby amended to
read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices A and B,
as revised through Amendment No. 58, are hereby incorporated
in the Ticense. The licensee shall operate the facility in
accordance with the Technical Specifications.

R@EZQ@} 295/



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

FOR THE NUCLEAR REGULATORY COMMISSION

Thomas’ A. Ippolito, Chief
Operating Reactors Branch #2
Division of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: November 12, 1980



ATTACHMENT TO LICENSE AMENDMENT NO. 58

FACILITY OPERATING LICENSE NO. DPR-52

DOCKET NO. 50-260

Revise Appendix A as follows:

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

2. The underlined pages are those being changed; marginal Tlines on these

pages indicate the revised page. The overleaf page is provided for
convenience.
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LINITING SAFETY SYSTE! SETTING

SA?‘F’L'Y 1.IMIT
2.1 FUEL CLADNDING INTIGLTTY

T,y piet CLANDING INTEORTYY

Ia the eveant of opsration with the
core maximum fraction of limiting
‘power density (QMFLPD) greater than
fraction of rated thermal power (FRP)
the setting shall be modified as
follows:

S< (0.68W + 54%) IRrP
CMFLPD

Por no cozbination of loop recircu-
lation flow rate and core thermal
" poser shall the APRM flux scraz trip
setting be allowed to exceed 12CX
of tated thernal power. '

(Note: These settings assume operation

within the basic thermal hydraulic design
criteria, These criteria are LHGR<18.5

ww/ft for 7x7 fuel and £13.4 kw/ft for 8x8,
8x8R. and P8x8R, and MCPR

within limits of Specification 3.5.k. If
it is determined that either of these
design criteria i{s being violated
during operation, action shall be
initiated within 15 minutes to restore
operation within prescribtad limics.
Surveillance requirements for APEM
scram setpoint are given in '
specification 4.1.B.

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

3, IRM--The IRM scram shall be set at
less than ~r equal to 120/125 of
full scale,

B. APRM Rod Bloz: Trip Settine

B. Core “hermal Powver Limit
12 ~ ] .
(Peartsr Pressure <B0D psia) The APRE Rod block trip setting shall

be:

D en the reactor pressure is less

than or egual to B0O psia, q

Amendment No. 32, 35, Af, 58




GAFTTY LIMIT
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LIMITING SAFETY SYSTFM SETTING

1.1 FUTL CLADDING INTEGRITY

or core coolant flow is l=ss
‘than 10% of rated, the core
thermal power shall not ex~
ceed 823 MWt (adout 25% of
rated thermal power).

~. ymanever the reacicr is in
the shutdown conditien with
irradicted fuel in the reac-
2ar vessel, the water level
shall not be less than 17.7
in. above the top of the
aormel mctive fuel zone.

Amandment No. 32
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2.1 PUEL CLADDINGC INTEGRITY

sagi (0.66w + k2%)

vherc:

SRB = Rod block setting is percent

of rated thermal power {3293 Mwt)

W = Lonp recirculation flow fate
in percent of ruted (ratcd loop
recirculatior flew rate equals
34.2 ¥ 10° 1b/nr)

in the event of operation with the cor:
maximum fracticn of limitiny power densicy
(CMFLPD) greater than fraction of rated
thermal pcwer (FRY) the setzing shall be
rodificd es follows:

5 2(0.665 + 42

FPS
-
SR 2 CHEFLDD

Seram cnd iscoluatien~=> 538 in. abteove
reactor low water vessel zero lewvs

Seram--turbine stop < 10 percent
vilve clzsure valve closure

Sceran-~turbdine

control valve

Upon trip of
the fast actir:-
solcno%d valves

1. Fast clcsure
2. Loss of control > 55C psi¢
0il pressure

23 inches
Hg vacuum

Scram--l0w con-~ >
denser vacuunm

Scram--nain steam < 10 percent
line isolation valve closure

Vain sieam isolation > 825 psig
valve closure--nuclear system low
pressure
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RASFS: TUFL CLADULNLC INTFCRITY SAFETY LIMIT

*he fuel cladding represents one of the physical barriers which separate radic-
ective materials from environa. The integrity of this cladding barsizr is

related to its relative freedom from perforations or cracking. Adcacugh sose
corrosion or use-related cracking may occur during the life of the cladding,

f{ssioc product migratica from tnis source is incrementally cumulative aad
concinuocusly seasurable. Tfuel cladding sarfcrations, however, c3a rasule from
thermzl stresses wvhich occur from reactor operation siznificaatly above design
condicions and the protection sysiea setpoints. While f{isgion praduct gigration Irem
eladding performation is just as measurable as that from use-ralaced cracking, the
cherzally-caused cladding perforations eignal a threshold, beyond which still
greater thermal scresses may cause grosl rather than incremental cladding deteriora-
herefore, the fuel clsdding safecy lisdic is defined in terus of the reeclort

tion.
ng coanditions whieh can rasult in claddizg perforacion,

operazl

ne fuel claddéing integrily 1i=ic i3 set such that no calculated fuel dasmage would
cerur as a result of an abnotmal operational transiemt. Because fuel daxage

is act directly cbservable, the fuel cladding Safety Limit is defined wvith margin
to the conditions vhich would produce onset transition bo{lisg (HCYR of 1.0).

wnis eatablishes a Safety Lizit such that the mizimum critical powver ratioc (MCTR)
{3 no less chan 1,07. HCZR >1.07 represents 3 conservative nargis relative to

ke conditions required to maintaiz fuel claddizg imtegrity.

wwsaz of transition beiling results in a decresse in heat transfer from the clad
, therefore, elevated clad temperature and the possiblity of clad failure.
Stuce bollisg trangizion is nocC 3 di{rectly cbservable paraameter, ctha margin
2 bolling tramsizioa {s caleculaced from plant operating parauelersy such &3 core
) cor= flow, feedwater temperature, and core power distributlicn. Tie margia
foe 2ach fuel assembly is characterized by the critical pover ratio {CPR) which
{s the racio of the bundle pover which vould produce onset of transition deoiling
tigsided by the actual bundle pover. The aminizuz value of this ratio for any bundle
e core ia the minizum srictcal power ratlo (MCPR). It is assumed that the
operation is controlled to the nominal procective setpoincs via the {esiru-
variables, f{.e., normal plant operation presented on Flgure 2.1.1 by tae
| evnactsd flow concrnl lire, Tae Safetv Uim{t QMCPR of 1.073Ram snfficlent
secvatism to assure thac in the event of an abaormal operationsl ¢ransient
ciaces from s normsal operating condizion (MCPR > limits specified

more than 99.94 of the fuel
ecced to avoid boiling transiiion. The =ergin between

ﬂ
1
She

[oaditt

AT,

Tdow
-

sl

9

».ds in the core are exp
veel of 1.0 (onsec of cransition boiling) and the safecy timtic 1.07 is derived
ron 2 decalled szacistizal analysis considaring all cf the uncertainciex in moni-

g the core operating state {ncluding uncercainey in the bolling transition
ricn as described in Refcrence 1. The uncertainties employed in deriving
nty limic are provided at the beginning of each fual cycle.
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1.1 BASES

I

Because the boiling transition correlation is bazed on a large quantity oy

full scale data there is a vory high confi{dence that operation of a fuel
assembly at the condition of MCPR =1.07 would not produce boiling tran-
gition. Thus, although it is not required to establish the gafety limit
additional margin exists betwvees the safety limit and the actual occurence

of loss of cladding integrity.

However, 1f boiling transition were to occur, clad perforztion would not
be expected. Cladding temperatures would increase to epproximately
"1100°F which is below the perforation temperature of the cledding
material. This has been verified by tests in the General Zlectric Test
Reactor (GETR) where fuel similar in design to BFNP operated above

the critical heat flux for a significant period of time (30 minutes)

without cled perforstion.

{ reactor pressure should ever exceed 1400 psia during morm:2l pover
operating (the limit of applicability of the boiling transi<ion eorre-
lation) it would be assumed that the fuel cladding integrity Sarety Limit

has been violsted. )
in addition to the boiling transition limit (MCPR = 1.07) cpoeration 1

constrained to a maximum LHGR of 18.5 .

8x8R, and P8x8R fuel. T
Limiting Power Density equals 1.0 (CMFLPD = 1.0). For the cace where Core

Haximun Fraction of Limiting Power Density exceeds the Fraction of Rated
Thernmal Power, operation is permitted only at less than 1002 of rated
power and only with reduced APRM scram settings as required by spec¢ification

2.1.A.1, .
At pressurea below 300 psia, the core eevstion preasurs drop (0 power,

0 flow) i3 greater than L,56 pei. At low powers and flowz this Pressure
differential is meintained in the bypass region of the core. Since the
pressure drop in the bypass region 1is essentially all elsvation head,

the core pressure drop at lov povers and flow will alwvays be greater
than 4.56 psi. Analyses showv that vith a flow of 280203 1bs/nr bundle
flov, bundle pressure drop is nearly independent of bundle Pover and has
@ value of 3.5 psi. Thus,_the bundle flow vith a 4,56 psi driving heead
will be greater than 28x103 lvs/hr. Full scale ATLAS test data taken

at pressurcs from 14.7 psia to 800 psia indicate that the fuel asnamdly
critical power at this flow is approximately 3.35 Mwt. With the design
peaking factors this coerresponds to a core thermsl powar of core than
SO%.. Thus, a core thermal power limit of 25% for reactor Pressures

below B00 psia is conservative.
he resctor is shut dovn, con-

siderat{ion must also be given to water level requirements due t5 the effect
of decay heat. If water level should drop below the top of the fuel during
this time, the ability to remove decay heat is reduced. Tuis reduction in
cooling capahility could lead to elevated cladding temperatures and clad
perferotion, As long as the fuel remains covered with watear, sufficient
ccoling is available to prevent fuel clad perforation.

16

Amendment No. 32, 3B, #8, 58




1.1 BASES

The safecy limit has been established at 17.7 in. above the top of the
ated fuel to provide a point which can be monitored and alss pro-
This point corresponds approximately 'to the top
lover reactor low water

{rradl

vide adequate margin.
of the sczual fuel assemblies and also to the

level trip (378" above vessel zero).

REFYRFNCE

Cenaral Flectric 3WR Thermal Analysis Basis (GETAR) Datas, Cotrxalation

1.
and Dasign Application, NEDC 10358 and NFDE 10938. .

Amendment No. 25, #§, 58
. : 17
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2.1 BASES

1. J. & K. Reactor low water level set polint for Inftiation of HPCI and
RCIC, closiny main steam {solation valves, and ctaretinz LPCI

and core Spray oumps.

These systems maintain adequate coolant {nventory and provide core
cooling with the objective of preventing excessive clad teamperatures.
The design of these systems to adequately perform the intended func-
tion is based on the specified low level scram ser point and initia-
tion set points. Transient analyses reported in Section 146 of the
FSAR demonstrate that these conditions result in adequatc safaty
margins for both the fuel and the systexm pressure.

L. References

1. LUlnford, R. B., "Analytical Methods of Plant Transient Evaluations for
the Ceneral Electric Boflling Water Reactor,” NEDO-10802, Feb., 1973,

2. Generic Reload Fuel Application, Licensing Topical Report
NEDE-20411-P-A, and Addenda.

15
Amendment No.' 23, #f, 58
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SAYETY LIUIT

o e rEm t e e - e — ———————

1.2

Amendment No.35. iy

REACTUOR COOLANT SYSTEM INTEZGRITY

Apolicabilicy

A,plies to liaits on reactor coolant

-|yutem prassurvre

Ot.)ective

To estadlish 8 limit below which

the {ntegr{ty of the reasctor coolant
eystem {o not threazened due to sn
overpressgure condf{tion.

Specification

A, The pressure at the lowvest point
of the reactor vessel shall not
. exceed 1,375 pasig whenever
irradiaced fuel is iz the rege-
tor vessel.

o __ LIMITING SAFLYY SYSTEM SETTING .

2.2

27

REACTOR COOLANT SYSTEM INTECRITY

Applicabilicy

Applies to trip settings of the
{instrumentea and devices which are
provided to prevent the reactor
system safety limits from being
exceeded,

Obfective

-To define the level of the process

varisbles at which autonatic pro-
tective asction fs Iinitisted to
prevent the pressure safsty linmit
from being exceeded,

Specificatinn

The limiting safety sycfem settings
shall be as apecified belov:

Lisiting Safety

Protective Action System Settins

A. Nuclesr system 1250 peig
safety valves * 13 pat (2
opsn--nuclesc valves)
system pressurs

B. Nuclecar systen 1105 psig +
relief valves 11 psi (4
open-~--nuclear velves)

system pressure

1115 peig *
11 pet (4
valves)

1125 psig *
11 psl (3
valves)

C. Scram--nuclear
system lhiigh
pressurse

<1,055 patg




1.2

S
BASES:

REACTOR COOLANT SYSTEM INTEGRITY

The safety limits for the reactor coolant system pressure have been
selected such that they are below pressures at which it can be shown

that the integrity of the system is not endangered. However, the

pressure safety limits are set high enough such that no foreseeable
circumstances can cause the system pressure to rise over these limits.

The pressure safety limits are arbitrarily selected to be the lowest
transient overpressures allowed by the applicable codes, ASME Boiler

and Pressure Vessel Code, Section III, and USAS Piping Code, Section B31.1l.

The design pressure (1,250 psig) of the reactor vessel is established
such that, when the 10-percent allowance (125 pSi) allowed by the ASME
Boiler and Pressure Vessel Code Section III for pressure transients is
added to the design pressure, a transient pressure limit of 1,375 psig
is established.

Correspondingly, the design pressure (1,148 psig for suction and 1,326

psig for discharge) of the reactor recirculation system piping are such

that when the 20-percent allowance (230 and 265 psi) allowed by USAS

Piping Code, Section B31l.l for pressure transients are added to the design
pressures, transient pressure limits of 1,378 and 1,591 psig are established.
Thus, the pressure safety limit applicable to power operation is established
at 1,375 psig (the lowest transient overpressure allowed by the pertinent
codes), ASME Boiler and Pressure Vessel Code, Section III, and USAS Piping
Code, Section B31l.1l.

The current cycle's safety analysis concerning the most severe abnormal
operational transient resulting directly in a reactor coolant system
pressure increase is given in the supplemental reload licensing submittal
for the current cycle. The reactor vessel pressure code limit of 1,375 psig
given in subsection 4.2 of the safety analysis report is well above the

peak pressure produced by the overpressure transient described above.

Thus, the pressure safety limit applicable to power operation is well above
the peak pressure that can result due to reasonably expected overpressure
transients. -

Higher design pressures have been established for piping within the reactor
coolant system than for the reactor vessel. These increased design pressures
create a consistent design which assures that, if the the pressure within

the reactor vessel does not exceed 1,375 psig, the pressures within the
piping cannot exceed their respective transient pressure limits due to

static and pump heads.

The safety limit of 1,375 psig actually applies to any point in the reactor
vessel; however, because of the static water head, the highest pressure

point will occur at the bottom of the vessel. Because the pressure is not
monitored at this point, it cannot be directly determined if this safety limit
has been violated. Also, because of the potentially varying head level and
flow pressure drops, an equivalent pressure cannot be apriori determined for a

28
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1.2 BASES
pressure monitor higher in the vessel. Therefore, ‘following any transient
that is severe enough to cause concern that this safety Iimit was violated,

a calculation will be performed using all available information to deter-
mine if the safety limit was violated.

REFERENCES

i. Plant Safety Analysis (BFNP FSAR Section 14.0)
2. ASME Boiler and Pressure Vessel Code Section IIL
3. USAS Piping Code, Section B3l.l

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

29

Amendment No. 35, #6f, 58
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BASES: s ' / ,/x -

REACTOR COOLANT SYSTEM INTEGRITY

The pressure relief system for each unit at the Browns Ferry Nuclear Plant
has been sized to meet two design bases. First, the total safety/relief
valve capacity has been established to meet the overpressure protection
criteria of the ASME Code. Second, the distributiom of this required
capacity'between safety valves and relief valves has been set to meet
design basis 4.4.4~1 of subsection 4.4 which states that the nuclear
system relief valves shall prevent opening of the safety valves during
normal plant isoclations and load rejections.

The details of the analysis which shows compliance with the ASME Code
requirements is presented in subsection 4.4 of the FSAR and the Reactor
Vessel Overpressure Protection Summary Technical Report submitted in
response to question 4.1 dated December 1, 1971.

To meet the safety design basis, thirteen safety-relief valves have been
installed on unit 2 with total capacity of 84.2% of nuclear boiler

rated steam flow. The analysis of the worst overpressure transient,
(3-second closure of all main steam line isolation valves) neglecting the
direct scram (valve position scram) results in a maximum vessel pressure
which, if a neutron flux scram is assumed considering one relief wvalve

is inoperable, -~has adequate margin to the code allowable over-

pressure limit of 1375 psig. To meet the operational design basis, the
total safety-relief capacity of 84.2% of nuclear boiler rated has been
divided into 70% relief (11 valves) and 14.27 safety (2 valves). The
analysis of the limiting plant isolation transient is presented in the
supplemental reload licensing submittal for the current cycle. This
analysis shows that 10 of 11 relief valves limit pressure at the safety
valves to avalue which is below the setting of the safety valves. There-
fore, the safety valves will not open. This analysis shows that peak
system pressure is limited to a value which is well below the allowed
vessel overpressure of 1375 psig.

30
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Mintwum # of
Opsrable Instrument
Channels

2

TABIE 3.2.F

Surveillance Instrumentation

Instrument # Instrument
LM - 76 - 94 Drywell aand Torus
Itydrogen
M - 76 - 104 Concentration
i
PAT-64-137 Drywell to Suppresafon
PdI-64-138 Chamber Differential

preasure -

Type Indication
and Range

0.1 - 204

Indicator
0 to 2 psid

Notes
(1)
T
AN
(1) (2) (5)




WOTES POR TABLE 3.2.7 : .

(1

(2)

(3

(4)

(5)

Prom and 4fter the date that one of these pacameters iz reduced to
one indication, continued operation s permissible during the

succeeding thirty days unless auch {natrumenzation {s sconer made
operable.

From and aftar the date thal one of these paramsters is not {ndi{-
csted in the control roosm, continued operaticn is pernfssible
during the succeeding seven days unless such instrunentation is
sooner made operable.

If the requireseuts of notes (1) and (2) cannot be =met, aither
the requirements of 3.5.H shall be complied with oc an orderly
shutdown shall be {nitilated and the reactor shall be {n & Colid
Condition within 24 hours.

These surveillance (nstruments arz considered to be redundant to
esch other,

If the requirements of notes (1) and (2) cannot be met, and if
one of the indicatioms cannot be restored in six (6) hours, an
orderly shutdown shall be initiated and the reactor shall be in
a Cold Shutdown within 24 hours.

80
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3/4.3

BASES:

does provide the operator with a visual indication .of neutron level.
The consequences of reactivity accidents are functions of the initial
neutron flux. The requirement of at least 3 counts per second assures
that any tragsient, should it occur, begins at or above the initial
value of 10 = of rated power used in the analyses of transients from
cold conditions. One operable SRM channel would be adequate to moniter
the approach to criticality using homogeneous patterns of scattered
control rod withdrawal. A minimum of two operable SRM's are provided
as an added conservatism.

5. The Rod Block Monitor (RBM) is designed to automatically
prevent fuel damage in the event of erroneous rod withdrawal
from locations of high power density during high per level
operation. Two RBM channels are provided, and one of these may
be bypassed from the console for maintenance and/or testing.
Automatic rod withdrawal blocks from one of the channels will
block erroneous rod withdrawal soon enough to prevent fuel
damage. The specified restrictions with one channel out of
service conservatively assure that fuel damage will not occur
due to rod withdrawal errors when this condition exists.

A limiting control rod pattern is a pattern which results in

the core being on a thermal hydraulic limit, (i.e., MCPR given

bv Specification 3.5.k or LHGR of 18.5 kw/ft for 7 x 7 or 13.4 for
8 x 8 8 x 8R & P8 x 8R fuel}, During use of such patterns, it is
judged that testing of the RBM system prior to withdrawal

of such rods to assure its operability will assure that improper
withdrawal does not occur. It is normally the responsibility

of the Nuclear Engineer to identify these limiting patterns and
the designated rods either when the patterns are initially
establisned or as they develop due to the occurrence of inoperable
control rods in other than limiting patterms. Other personnel
qualified to perform these functions may be designated by the
plant superintendent to perform these functions.

Scram Insertion Times

The control rod system is designated to bring the reactor subcritical
at the rate fast enough to prevent fuel damage: 1.e., to prevent the
MCPR from becoming less than 1.07. The limiting power transient is
given in Referemce 1. Analysis of this transient shows that the
negative reactivity rates resulting from the scram with the average
response of all the drives as given in the above specification provide
the required protection, and MCPR remains greater than 1.07.

On an early BWR, some degradation of control rod scram performance
occurred during plant startup and was determined to be caused by
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pa-tisulate material (prodably constructiop Jebris) p u.ging an
{nternal control rod drive f{lter. The deaign of the present
control rod drive (Model TRDB1L43) L9 groesly (mproved by the
relecation of the fllter to a lo=ation sut of the scras drive
path: t.e., {1t zan no lomger f{nterfere vitn acras perforsance,
even {i completely blocked,

The degraded performance of the original drive {(CRDIRDBLLLA)
unde: dirty operating cond{zions and the (nsensilivity of the
tedesigned drive {CROTRNBIWLEB) has been demonstrated by
sert -a of englineering tes:s under simulate? resctor operating
cond .cions The suctessic] performance of the new drive under
ectuil cperating conditions has also beer demonstrated dy
eons stent.y Roo- {n-secrvite test Tesultias for plante using the
new Iirive and zay be irferred froz planta veing the older mode!l
driv with & modified larger screen size. intermal fillter winlceh
13 188 prunc tc plugsing. Daza has been deocumentied by syrvell-
lanc: repcrir in varicus operating plants. These izclude
Oyster Creck, Monticellc, Uresden 2 and Diesden J. Approximately
5000 drive tests have bearn recorded to date,
Foilmving identifization of the "plugged filter” prodblez, very
freguent pcram testy waTe necessary {0 enkure proper performance.
However, the more [requeo! scram tests are now considersc totally
unnecessatv and wnwise fcr the [o>llowing reascns:
1. Crrstic scrar. perforzance has been (deni(fted 23 due Lo gn
obstructed drive ! er {n type “A" drives. The drives in
BFNT are of the nev "3 type desizn whose scerex per{ormance
te unaftected by filter condition.

2. The dirt loed ts primavi{ly relesasd during startup of the
rescior when the resctor and {ts svstems are firet sublccied
tc flowe and prean.ire and therzal stresses. Special atten-
tion and seanurec r2 now being taxen to assure cleancr
systerms. Re,ctors with drives identical or si{m{lar (sherter
seroke, smaller piston aress) have operated through many
refueling cyrles with ne sudden or ercatic chsnaes {n scres
ierforwance. This preoperationyl and startiup testing L3

- wwfflc{ent to detect anomslous drive performance.

. he 72-hour nutage lim{t which {afziated the siarc of the
‘regquent scTim tencing fg ard{trary, having no logical bsstis
sther than quantifving a "major outage” whigh =igh: reasonz-
bBly be causec by an event so aseverc as to poesidbly affect
drive perforrance. This requiremen? {s unvise because It
provicet an fncentive for shortcul scti{ons %o hasten raturning
“en line” to aveld the addiiional tescing due s 72-heur outag:.



3.3/8.3 BASES:

Amendment No. 32
. )

The surveillance requirement for scram testing of all the
control rods after emch refusling outage and 101 of the control
rods at l6-veek intervals is adequate for deterwmining the epera-
dllity of the control rod system yet {s not so frequent as to
cause excessive vear on the control rod systea components.

The numerical valuecs sssigned to the predicted scram perfor-
mance are based on the snalysis of dats fros other BWR's with
control rod drives the same as those on Browns Ferry Nuclear
Plant.

The occurrence of escran times vithin the limice, but signifi-
cantly lonzer than the average, should be viewed ss an indica-
tion of systematfc protlem with control rod drives especially
tf the nusber of drives exhibiting such scram tines exceeds
ef{ght, the sllovable nuaber of inopersble rods.

In the snslytical treatment of the transfents, 350 milliseconds
ate allowed between & neutron sensor reaching the scram point
and the start of negative reactivity insertion. This is sde-~
quate and conservative vhen coopared to the typically observed
tine delay of about 270 oilliseconds. Approximately 70 milli-
secondas after ncutrom flux rcaches the trip point, the pilot
scran valve polenoid pover supply voltage goes to zero an
approxinately 200 milliseconds later, control tod motion begins.
The 200 otlliseconds are included in the allovable scram inser-

- tion times specified in Spscification J.3.C.

* In order to perform scram time testing as required
by specification 4.3.C.1, the relaxation of certain
restraints in the rod sequence control system is
required. 1Individual rod bypass switches may be.
used as described in specification 4.3.C.1l.

The position of any rod bypassed must dbe known to

be in accordance with rod withdrawal sequence.
Bypassing of rods in the manner described in
specification 4.,3.C.1 will allow the subsequent
withdrawal of any rod scrammed in the 100 percent to
S0 percent rod density groups; however, it will
maintain group notch control over all rods in the

S0 percent density to preset power level range. In
addition, RSCS will prevent movement of rods in the
50 percent density to preset power level range until
the scranmed rod has been withdrawn.
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3.3/4.4 BASES:

- D.

Reactivity Anomalies

During each fuel cycle excess operative reactivity
varies as fuel depletes and as any burnable poison
in supplementary control is burned. The magnitude
of this excess reactivity may be inferred from the
critical rod configuration. As fuel burnup pro-~
gresses, anomalous behavior 1in the excess reactivity
may be detected by comparison of the critical rod
pattern at selected base states to the predicted
rod Inventorv at that state. Power operating base
conditions provide the most sensitive and directly
interpretable data relative to core reactivity.
Furthermore, using power operating base conditions
permits frequent reactivity comparisons.

Requiring a reactivity comparison at the specified
frequency assures that a comparison will be made
before the core reactivity change exceeds 124K
Deviations in core reactivity greater than 124k are
not expected and require thorough evaluation. One
percent reactivity into the core would not lead to
transients exceeding design conditions of the reacror
system.

References

1. Generic Reload Fuel Application, Licensing Topical
Report, NEDE-24011-P-A, and Addenda.
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SUHVEILLANCE w0 JU 13 NINTS - .

TTING CONUITIONS FOR OPFRATION
4.5.H Mafntenuace of Filled Diachargs Pyoaw

.} Maintenan-e of Filled Discharge Ploe~

~.e suction of the RCIC and HFCI pumps :
d.:ll be allcned to the condersate . 1. Every month prior to the t1atlag
s orage tank, and the pressure suppres- ZérZ:; Zﬁgscétzc:p::j g::t:i;me:;'
r X 5 L 23, L6
¢ on Chasies head tark st rorualty| iy
of 4Ate HHR end CS purps. Tre condensate :2:I:at:rv§§ésdd::::m§::dh18h point
head tan% may be used to sersn *he RHR . ' :
ani C35 dlﬂchurg'b?ipini i{f the PSC head 2. Following anv period vhere the LPCI
teak Is unavailable. The prossure :
i:dlcators on the discharge of the RHZ or ccre spray systems have n?t been
' ' \ . less reguired to be operable, the'dis-
ard CS punsps shall indicate not less charge -plping of. the inoperabls sys-
thin listcﬂ telow. . . tex shall be vented from the high
P1-75-20 L8 pPS18 point prior to the return of the
P]-TE:LS L8 psig systeo to service,
P1-TW-51 L8 pseig

Whenever the HPCI or RCIC systen i3
lired up to take suction frou the

condensate storage tank, the dis-

charge piping of the HPCI and RCIC
shall be vented from the high point
of the system and water flcw observe..
on a monthly basis.

P1-TL-€5 LA peig : 3.

I. Av-.rage Planar Linear Heat Generation
Fa e
BE;an stoady state powar operation, the
Ma: imum Average Planar Heat Generation
Rate (MAPLHGR) for each type of fuel as
a function of average planar exposure
shall not exceed the limiting value of

I Tal les 3.5.I-1,-2.-3.-4, and -5.
* 1€ at any tizme during operatton it 1s

determined bvy normas surveillance that
the lipiting value for APILHGR {s being

rx eeded, action shall te initiated with-
in 15 minutes te restore ~peration to
‘s{1nfn the prescribed limits. If the
APLHGR s not returned to within the
prescribed limits wvithin two (2) hours,
the reactur shili be broughz to the Cold

4. When the RHRS and the CSS are re-
quired to be operable, thz gressure
iadicators vhich monitor the dis-
charge lines shall be monitored
daily snd the pressure recordad.

I, Maximum Aversze Planar Licear Year lemera-

Jiwtdown condition within 36 hours.
Survelllance and ccrresponding action tion Rate (MAPLKGR)
Tnalirifstjrup Un:é::;jjcforioperatlon The MAPLHGR for 2ach type of fuel 2., a fu.c-
- i e 2 - - . )
2 e pre 13its tion of average planar exposure shall be

determined dally during reactor operation

f. Lin-ar Heal ‘'vneration Rate (LHGR) at > 257 rated thermal power
Dur ng steady state power cperation, the -
lin-ar heat generation rate (LEHGR) of
any tod fn ary fuel assembly at any J. Linear Heat Cenmeration Rate (LHGR)
axiil location shall not exceed the The LHCR 3s 2 fuaction of cere Salahe sha?
max oum allowable LHGR as calculated by: ) . I
the follnulqg rquation: i be :h;§:eia$::lg52:rLTg reactor cperiiion at

‘ > SYerczal power,
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_ TINITING CONDITTO... FOR OPERATION | SUR_ . LUANCE_RFQUIRFMENTS ~

LHGR < l.H(IR(.[l - (AP/PY__ (L/LT)] -
LUGK) = Pesign LUGR = 18. T8XkW/Et for 7x7fuel .
= 13.4 kW/f{t [or 8x8,
8x8R, and P8xBR fuel
Maximum power spiking penalty
0.026 for 7x7 fuel ‘
0.022 for 8x8,8x8R,and P8x8R fucl

(AP/P)max

nu

LT = Total core length = 12.0 ft for 7x7 & 8x8
= 12.5 ft for 8x8R & P8x8R

L = Axial position above bottom of core

If at any time during operation it is deter-
mined by normal survelllance that the limiting
valua for LHGR 1{s being exceeded, action shall
be initi{ated within 15 minutes to restore '
operation to within the prescribed limits. 5 .
If the LHGR 1s not returned to within the
prescribed limits within two (2) hours, the
reactor shall be brought to the Cold Shutdown
condition within 36 hours. Surveillance and
corresponding action shall continue until
reactor operation is within the prescribed

limits.
K. Minimum Criticsl Power Ratio (MCPR) _ K. ?;2;::” Crirical Power Ratir

MC?R shall be determined daily

The MCPR operating limit for BFNP 2 cycle 4 is
during reacter power operation at

1.32 for 7X7, 1,27 for 8XS8, 8x8R, and P8x8R

fuels. These limits apply to steady state po~- > 25Y rated thermal powver and fol-
wer operation at rated power and flow. For Touving any change in power level or
core flows other than rated, the MCPR shall - distribution that would cause o~ers
be greater than the above ldmits times Kg¢. - tion with a limiting control rod

Kf is the value shown in Figure 3.5.2. ' pattern as descrided in the bsses f(-

Specification 3.3.

If"at any time during operation
it is determined by normal surveillance that
the limiting value for MCPR 1s being exceeded,
action shall be initiated within 15 minutes to
restore operation to within the prescribed
limits. 1f the steady statre MCPR is not
returned to within the prescribed limits wicthin
two (2) hours, the reactor shall be brought rto
the Cold Shutdown conditlon within 36 hours.
Survetllance and corresponding action shall _ .
continue until reacter operaticon is within .
the presciribed limits,

L. Kﬁgortl% K 5\11 renenc s
[f any of the limi<ing values identified in

Specifications 3.5.1, J, or K are exceecded and

the specified remedial action {s taken, the

event shall be logged and rerorted in a 30-day

written report. . '

Amendment No. 28, 48,58 160,

et A e T Sl



-~
DY
P
by
ba

2.3 _msrs

3.5.6 Automstic Depressurization System (ADS)

This specificstion ensures :hclcpcrabllity of the ADS under sll condi-
tione for which the dapressurization of the nuclear systes i» aa essen-
tial response to station adbnormalities,

The nuclear system pressure reliefl system provides sutomatic nuclaar
system depressurization for small breaks in the nuclear systan so that
the Jov-pressure coolant (njection (LPCI) and the core apray subsystems
can operate to protect the fuel barrisr. Note that this specification
spplies eonly to the automatic feature of the pressurs ralie! system.

Specification J.6.0 specifics the requiraments for the pressure ralis!
function of the valves. 1t {s possidle for any mmbar of the valvas
assirned to the ADS to be {ncapable of performing their ADS functions -
hecause of fnstrumentation {aflures yet be fully capeble of performing
their preasure treliefl funetion, :

Because the sutomatic depressurization system does not pravide makeup to
- the reactor primary vessel, no credit is taken for the cteam gooling of
the core caused by the system sctuation to previde further coneervatisa

to the C3CS, ‘

Xith two ADS valves known to be incapable of automatic operation, four
valyves remain operable to perform their ADS function, The ECCS loss-
of-coolant accident analyses for small 1ine breaks assumed that fou-
of the six ADS valves were operable. Reactor operation with three ADS
valves inoperable {s allowed to continue for seven days provided

that the HPCl system is demonstrated to be operable, Operation with
more than three of the six ADS valves inoperable is not acceptable.
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1.3 BALYS

e

1.9.4 “nlntcnnncq_gr Fll{ed Discharge Tipe

core spray, LPCIL. HPCIS, and RCICS are not
lop in this pipinn vhen the purmp end/ort

samage to the Jischarxe piping and L6 egnsurc
these systems, this Techaical Specificaticn
teaquires the discharpe lines to be filled wvhenaver the sysvtems le in an

oparmble condition. 1f a dischacge pipe i3 not filled, the pumps that supc.y
that iine musi be asssueed to be tnoperable for Technfcal Spaecificatien pur

POBUE .

[{ ¢che discharge plping of the

f4lled, & wat~r hammdr can deve
pueps are atarted. To minfmize d
sddod margin (n the operation of

harpe piping high point vent {s visually

The core epray and RHR system dinc
h prior to teati{ng to ensure that the

checked for wvater flow once a mont
iinas are filicd. The visual checking wtll avaid starting the gore‘sprgy NE

RIAR system with a dischsrge linc not f{lled. In addition to the visual
obserration and to ensure a f11led dlscharge line other than prior to testing,
8 preseure suppression chamber head tank is located approximately 20 leet abos
the Adischarge line highpoint to supply makeup wvater for these systems. Toe
condgnaute hesd tank located approximately 100 feet zbove the discharge Aigh
point serves as 8 becxup charging system vhen the presgsure suppression chexber
head tank {3 not in service. System discharge pressure indlcators sre used
determine the vater level above the Aischarge line high point. The f{ndicazor®
villreflect approximately 30 psig for a vater level at tbe higl poiat and 4
puig for a vater level in the pressuresuppression chamber heed tank snd sre =
{tored 4sily to ensure that the discharge lines are f1llad.

-

e
v

Uhen In cheir nomwal standhy condition, the suctfon for the NPCL and RCIC

Mempe arc alirncd tn the condrnsate storape tank, which 1s phystcally C =
hipher elevatina than the NIPCLS and RCICS pipinr. Thiy assnures (hat the nic!
and RCIC discharge pipine rerains f{lled. Further assurance i3 nrovided bv
absarvine wntrc flov f{rom these systoms high points manthly.

Hest Canerstion Raty (MAPLHGR,

3.5.1. Haxieus fversje Planar Linear

cs cthat the pesk cladding tempurature following the

This specification assur
Joas-of-coolant accident vill not axceed the

postulated design basis
| 1imit specified in the TOCFR50.46, Appendix K.

1adding temperatucre f{olloving o postulaced loss-of-coolant scci-
the average heot generation ratce of all the
{al locatlon and {s only dzapendent second-

fon within an assembly. Si{nce X~
1

The poak ¢
dent 12 primarily a function ol
rods of a ficl assembly at sny ax
arily on ths rod to rod power diccribut
pacted local vartatlions {n power diztribution vithin a fuel assenbly affect

the calculased prok clad temperature by less than 1 209F relacive to the
pask tcmperacture for a typical fuel design, the limit on the averare lineacs
loat gcnqra:lon rate Ss sulficlert to agsure Chat calculated temperazures

| are within the 10CFR50 Appendix K 1imit. The 1imiting value for MAPLHGK is
shown in Tables 3.5.1-1,-2,-3,-4, &-5, The anelyses BMpporting tnere
limiting velues is presented in reference 4.
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h e
Linear Hest Ccnerat. . Rate (I.MGR) -

.

).5.J.

Ti:is npecification assures thet the linear heat gencration rete in any rod

{s less than tha design lincar heat generation 1f fuel pcllet anuification
is postulated. The power spike penalty specificd {s hnscd on the anal-

yoaia presentod {n Section 3.2.1 of Refcrence 1 as modifiéd in References

2 and 3, ond Assumes a lincarly fncreacing varfation in axfal gaps be-

tweon core Lottom and tep, and sssurcs with 3 95% confidence, that no more
thon onc fuel rod exceeds the desipn lincar heat gencration rate duc to power
spiking. Tne LNCR as a function of core helght shall Le checked daily dur-
ing rcactor operation at > 257 power to determine {f fuel burnup, or con-
trol rod movement has caused chunges In power distribution., Yor LHGR to be

a liateing value below 25% rated thermal pover, +he R factor would have to be
s than 0.241 which is precluded by a considerable rargin when employing

lgs rod pattern.

sny Ecr@isslblc congfo;

3.5.K. Minimua Critical Power Ratio (MCPR)

At core thernal power levels less than or equal to 253, the reactor viil be
cparating a¢ ainlnux recfrculation pump epeed and the moderator void contenc
vill be very small. For all designated control rod patterns which nay be em—
ployed at this point, operating plant experifence and thermal hydraulic anal-
yele indicaced that the resulting MCPR value {s In excess of requirements

by e constlderable margin., With thie low void content, any inadvertent core
flow {ncrease would only place operation in a more conservative vode rels-

tive to MCPR. The daily requirenent for calculating MCPR above 252 rated thermal
powver 1s sufficient since power distribution shifts are very siow vhen there
have not been significent pcwer or control rod changes, The requirement for
calcylating MCPR vhen a limiting control rod pattern 1s aprroeched ensures that
HMCPR vill be knowvn followlng a change in power or power anape (regardless of
magnitude) that could place operationm at a thermal limic,

"3.%,L. Reporting Requirements

The LCO's zmsociated with monftoring the fuel rod opzrating conditisns are

required to be met at all times, {.e., there is n> allowable time iu which

the plant caa knovingly exceed the lim{ting valuea for MAPLHGR, LHGR, and

MCTE. 1Tt 1o s vequirement, as etated in Specifications 3«5-1..J‘-and .

that {f et any tize during steady state power operaticn, i: {s deteroined

that the limiting values for MAPLHCR, LHGR, or MCPR are exceeded actlion 1is

then initfated to restore operation to within the prescribed limits. Tails

sction {s initiated as scoo as normal surveillance {alicates that an cperating 1w~
it has been reached. Fach event involving steady state operation beyond a specified
limit ehall be logged and reported quarterly, It must de reccgnized that

there 18 alvays an action which would return sny of the pesrexmeteszs (MAPLHGR,

LHUGR, or MCPR) to within prescribed limits, nameiy power reductlon. Uader

moat circungtances, this wvill not be the oniy slternative,

M. _References

PR

1. "Fuel Densificacion Fifects on General Electric Boli.ng Warer Reactor
Puel,” Supplecents 6, 7, and 8, NEDM-10735, August 1973, ' -

2. Supplement 1 to Technical Report on Densificaticas of Genersl
Elactric Peactor Fuels, December 14, 1974 (USA Ragulacory Staff).

J. Commmunication: V. A, Moore to I, S. Mitchell, "Moaifled GF Rodei
for Puel Densificatican,” Docket 50-321; March 27, 1974,

4. Generic Reload Fuel Application, Licensing Topical
Report, NEDE~24011-P-A, and Addenda.
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4.5

¢

' Core and Contaiument Cooling Systems Gurvellla.c: Freguencies

The testing interval for the core and containment c.uling systems is based

on industry practice, quantitati{ve reliability analysis, judgement and
practicality. The core cooling systems have not been designed to be fully
testable during operation. For example, {n the case of the RPCI, sutomatic
initiation during pover operation would result in punping cold water into

the reactor veasel vhich {s not desirable. Complete ADS testing during
power opcration causes an undesirable loss—of-coolant inventory. To increase
the svailability of the core and containment cooling sysiem, the components
which make up the asystem; f{.e., instrumentation, pumps, valves, etc., are
tested frequently. The pumps and motor operated injection valves are also
tested each month to assure their operability. A simulated automatic actua-
tion test once each cycle combined with monthly tests of the pumps and {njec-
tion valven {» deemed to be adequate testing of thesc systems.

When components and subsystems are out-of-service, overall core and contain-
ment coolins reliab{lity {s maintained by demonstrating the operability of
the remaining cquipment. The deerec of operability to be demonstrated depends
on the nature of the reason for the out-of-service equlprment. For routine
out—cf-servicc periods caused by preventative maintenance, etc., the pump and
valve operabllity checks will be performed to demonstrate operabilicty of the
remsining components. However, i{f a fallure, desipgn defic{ency, cause the
outage, then the demonstration of operability should be thorough enough to
asaure that x generic problem does not exist. For example, {f an out-of-
service period was causcd by fatllure of a pump to deliver rated capacity

due to a design deficiency, the other pumps of this type might be subjected
to a flow rate test in addition to the operability checks.

Whencver a CSCS system or loop is made inoperable because of a Tequired

teat or calibration, the other CSCS systems or loops that are Tequired to be
operable shall be considercd operable if thcy are within the required surveil-
lance testing frequency and there 4s no rcason to suspect. they are {noperablc.
If the function, ayatem, or locp under test or calibration is found inoperable
or exceeds the trip level sctting, the LCO and the required survei{llance
testing for the system or loop shall apply.

Redundant operable components are subjected to fncreased teating during equip-

went out-of-aervice times. This adds further conservatism and increcases
assurance that adequate cooling (s available should the reed arise.

Maximum Average Planar LHCR, LHGR, and MCPR

The MAPLHGR, LHGR, and MCPR shall be checked daily to determine L{f fuel burnup,
or control rod movement has caused changes in power distribution. Since changes
due to burnup are slov, and only a few control rods are moved daily, a datly
check of power distribution is adequate.
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MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE o

-

Fuel Type: 8DRB284 and P8DRB234

AVERAGE PLANAR

EXPOSURE MAPLHGR PCT

Qwd/t) (kW/ft) (°F)

200 11.2 1685
1,000 . 11.3 1667
5,000 11.8 | 1671
10,600 ' : 12.0 1647
15,000 12.0 1669
. 20,000 11.8 1672
25,000 11.2 1633
30,000 10.8 ' 1596

172a

Amendment No. Af, 58



3.6/l.6  PASES

detected reasonably in a matter of few hours utilizing the available )
leekage detection schezes, and if the crigin caanot be deterxined in a
reasonably sihort time tne wunit should be shut down to allow further

investigation and corrective action,

The total leakage rate consists of all leakage, identified and unidenti-
fied, which flows to the drywell flocr drain and equipment drain surnps.

The capacity of thc drywell floor sump purcp is 50 gom and the capacity
of the driyvell ecuipnent suzp pump is e2lso 50 gpn. Removal of 25 gpno
froz either of thesa sumps can be accomplished with consideraovle margin.

REFERITICES
1. Nuclear System Lemkage Rate Limits (BFWP FSAR Subsection 4.10)

3.6.0/4,6,D Safety end Relief Valves

The safety and relief valves are required to be operable above the preos-
sure (179 psig) et which the core spray systezs is not designed to deliver
full flow. The pressure relief systza {or escn unit at the Drowns Ferry
Nuclear Plant has been sized to meet two desizn bases, First, the totel
aafety/relief valve cavzcity has been estatlished to meet the overpressurc
protccticn criteria of the ASIEE Cede, Sccond, the distribution of this
required capacity between sefety valves snd relief valves has been set to
weet design basis L, U, b1 of subsection 4.L which states that the nuclear
systen relief valves shall prevent opening of the safety valves during
normol plant isolations and load rejections, '

The details of the analysis which shows ccmpliance, as modified by Reference L
with the ASME Code requirements is presented in subsection L, of the FSAR and
the Reactor Vessel Overpressure Protecticn Summary Technical Report sutaitted
in Acendzent 22 in response to question 4,1 dated Decemver 6, 1971

To meet the safety design basis, thirteen safety-relief valves have been
installed on unit 2 with total capacity of 84.2% of nuclear boiler

rated steam flow. The analysis of the worst overpressure transient,
(3-second closure of all main steam line isolation valves) neglecting the
direct scram (valve position scram) results in a maximum vessel pressure
which, if a neutron flux scram is assumed considering one relief valve

is inoperable, ~has adequate margin to the code allowable over-

pressure limit of 1375 psig. To meet the operational design basis, the
total safety-relief capacity of 84.2% of nuclear boiler rated has been
divided into 70% relief (11 valves) and 14.27% safety (2 valves). The
analysis of the limiting plant isolation transient is presented in the
supplemental reload licensing submittal for the current cycle. This
analysis shows that 10 of 11 relief valves limit pressure at the safety
valves to avalue which is below the setting of the safety valves.. There-
fore, the safety valves will not open. This analysis shows that peak
system pressure is limited to a value which is well below the allowed
vessel overpressure of 1375 psig.
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3.6/4.6 SASES:

Experience in relief and safety valve operation shows that a testing of
50 percent of the valves per year is adequate to detect failures or
deteriorations. The relief and safety valves are benchtested every
second operating cycle to ensure that their set points are within tle
+ 1 percent tolerance., The relief valves are tested in place once per
operating cycle to establish that they will open and pass steam.

The requirements established above apply when the nuclear system can be
pressurized above ambient conditions. These requirements are applicable
at nuclear system pressures below normal operating pressures because
abnormal operational transients could possibly start at these conditions
guch that eventual overpressure relief would be needed. However, these
transients are much less severe, in terms of pressure, than those starting
at rated conditions. The valves need not be functional when the vessel
head is removed, since the nuclear system cannot be pressurized.

REFERENCES
1. Nuclear System Pressure Relief System (BFNP FSAR Subsection 4.4)

2. Amendment 22 in response to AEC Question 4.2 of December 6, 1971,

3. "Protection Against Overpressure' (ASME Boiler and Pressure Véssel
Code, Section III, Article 9)

4, Browns Ferry Nuclear Plant Design Deficiency Report--Target Rock
Safety-Relief Valves, transmitted by J. E. Gilleland to F. E. Kruesi,
August 29, 1973, -

5. Generic Reload Fuel Application, Licensing Topical
Report, NEDE-24011-P-A, and Addenda.

3.6.E/4.6.E Jet Pumps

Failure of a jet pump nozzle assembly holddown mechanism, nozzle assembly
and/or riser, would increase the cross-sectional flow area for blowdown
following the design basis double-ended line break. Also, failure of the
di ffuser would eliminate the capability to reflood the core to two-thirds
height level following a recirculation line break. Therefore, {f a failure
occurred, repairs must be made.

The detection technique is as follows. With the two recirculation pumps
balariced in speed to within + 5 percent, the flow rates in both recircula-
tion loops will be verified by control room monitoring instruments. If the
two flow rate values do not differ by more than 10 percent, riser and nozzle
assembly integrity has been verified. :
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LIMITING CONDITIONS FOR OPERATION

—

SURVEILLANCE REQUIREMENTS

3.7 CONTAINMENT SYSTEMS

H. Containment Atmosphere
Monitoring (CAM) Svystem -

H, Analyzer

1. Whenever the reactor is
not in cold shutdown, two
independent gas analyzer
systems shall be operable
for monitoring the drywell
and the torus. .

2. With one hydrogen analyzer
inoperable, restore at
least two hydrogen
analyzers to OPERABLE
status within 30 days or
be in at least HOT
SHUTDOWN within the next
24 hours. -

3. With no hydrogen analyzer
OPERABLE the reactor .
shall be in HOT SHUTDOWN
within 24 hours. ‘

Amendment No. 2§, 58
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4,7 CONTAINMENT SYSTEMS

H.

Containment Atmosphere
Monitoring (CAM) Svystem -

§2 Analyzer

1. Each hydrogen analvzer .
system shall be demon-
strated OPERABLE at
least once per quarter
by performing a CHANNEL
CALIBRATION using standard
gas samples containing
a nominal eight volume
percent hydrogen balance
nitrogen.

2. Each hydrogen analyzer
system shall be demonstrated
OPERABLE by performing
a CHANNEL FUNCTIONAL
TEST monthly.



TA3LE 3.7.A
PRIMARY CONTAINWENT ISOLATION VALVES

Number of Powver Max{mm Action cn
Operated Viives Operating Normal Initisting
Group Valve Ideatification Inbcarcd Cutboard Tine (sec.) Position Siznal
1 Maf{n steaml{ne isolation valves 4 4 J<T <5 0 GC
(FCV-1-14,26,37,65¢ ;1-15, 27, 38, & 52) ,
1 Yatn steamline drain tsolation 1 1 15 C sC
Valves FCV-1-55 & 1-56
1 Reactor ﬁater sample line f{sola- 1 1 : 5 c sC
tion valves '
2 RHRS shutdown cooling supply '
1solation valves FCV-74-48 & 47 1 1 40 Cc sC
2 RIRS - LPCI to reactor FCV-74-53, 67 2 30 c scC
2 Reactor vessel nead spray isola-
tion valves PCV-74-77, 178 1 1 30 R ~ SC
2 RHRS flush and drain veat to -
supprevslon chanber 4 20 Cc . sC
FCv-74-102, 103, 119, & 120
2 Suppreasfon Charber Drain 2 15 Cc 5C
FCV-74-57, S8
2 Drywzll equipaent drafn discharge
fsolstion valves PCV-77-15A, & 15B 2 13 0 cc
2 Deywell floor drain discharge

faolation valves PCV-77-2A & 2B 2 13 0 cC



In conjunction with the Mark I Containment Short Term Program, a plant unique
analysis was performed ("Torus Support System and Attached Piping Analysis for

" the Browns Ferry Nuclear Plant Units 1, 2, and 3," dated September 9, 1976 and
supplemented October 12, 1976) which demonstrated a factor of safety of at

least two for the weakest element in the suppression chamber support system

and attached piping. The maintenance of a drywell-suppression chamber differen-
tial pressure of 1.3 psid and a suppression chamber water level corresponding

to a downcomer submergence range of 4.0 feet to 4.60 feet will assure the
integrity of the suppression chamber when subjected to post-LOCA suppression
pool hydrodynamic forces. :

Inerting

The relatively small containment volume inherent in the GE-BWR pressure suppres-
tion containment and the large amount of zirconium in the core are such that

the occurrence of a very limited (a percent or so) reaction of the zirconium

‘and steam during’ a loss—of-coolant accident could lead to the liberation of
hydrogen combined with an air atmosphere to result in a flammable concentration
in the containment. If a sufficient amount of hydrogen is generated and oxygen

is available in stoichiometric quantities the subsequent ignition of the hydrogen
in rapid recombination rate could lead to failure of the containment to maintain
a low leakage integrity. The <4% hydrogen concentration minimizes the possibility
of hydrogen combustion following a loss—of-coolant accident.

4
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BASES

The occurrence of primary system leakage following a major refueling outage
or other scheduled shutdown is much more probable then the occurrence

of the loss-of-coolant accident upon which the specified oxygen concentration
limit is based. Permitting access to the drywell for leak inspections

during a startup is judged prudent in terms of the added plant safety

offered without significantly reducing the margin of safety. Thus, to
preclude the possibility of starting the reactor and operating for extended
periods of time with significant leaks in the primary system, leak inspections
are scheduled during startup periods, when the primary system is at or near
rated operating temperature and pressure. The 264-~hour period to provide
inerting 1s judged to be sufficient to perform the leak inspection and
establish the required oxygen concentration.

To ensure that the hydrogen concentration is maintained less than

4% following an accident, liquid nitrogen is maintained on-site for
containment atmosphere dilution. About 2260 gallons would be

sufficient as a 7-day supply, -and replenishment facilities can

deliver liquid nitrogen to the site within one day; therefore,

a requirement of 2500 gallons is congervative. Following a loss

of coolant accident the Containment Air Monitoring (CAM) System
continuously monitors the hydrogen concentration of the containment
volume. Two independent systems ( a system consists of one hydrogen
sensing circuit) are installed in the drywell and the torus. Each sensor
and associated circuit is periodically checked by a calibration gas to
verify operatiocn. Failure of one system does not reduce the ability to meonitor
system atmosphere as a second independent and redundant system will still
be operable.

In terms of separability, redundancy for a failure of the torus

system is based upon at least one operable drywell system. The
drywell hydrogen concentration can be used to limit the torus hydrogen
concentration during post LOCA conditions. Post LOCA calculations
show that the CAD system initiated within two-hours at a flow rate

of 100 scfm will limit the peak drywell and wetwell hydrogen con-
centration to 3.6% (at 4 hours) and 3.8% (at 32 hours), respectively.
This is based upon purge initiationm after 20 hours at a flow rate of
100 scfm to maintain containment pressure below 30 psig. Thus, peak
torus hydrogen concentration can be controlled below 4.0 percent using
either the direct torus hydrogen monitoring system or the drywell
hydrogen monitoring system with appropriate coanservatism (= 3.8%),

as a guide for CAD/Purge operations.
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Amendment No. 28, 58



4. hailv tests of unnunciation laghts and audiblcé—devices are
partcrmed as & routine operation function.

v.  The €O, system manufacturer recommends semiannual testing of
CO, system fir= dztection circuits.

Figure 6.3-1 describes the in-plant fire protection organization
including the roving fire watch. 1In addition, other operating
personnel periodically inspect the plant during their normal
operating activities for fire hazards and other abnormal
conditions.

Smoke detectors will be tested "in-place"™ using inert freon gas
applied by a pyro-:zonics typ#e applicator which is accepted
throuchout the ininustrial tire protection industry for testing
products 0f combustion detectors or by use of the MSA chemical
smoke gcnerators. At the present time the manufacturers have
only apgroved the use of "punk" for creating smoke. TVA will not
use "punk" for testing smoke detectors.



5.0 MAJOR DESIGN FEATURES

5.1  SITE FLATURES

Browns Ferry unit 2 is located at Browns Ferry Nuclear Plant
gite on property owncd by the Unfted States and in custody of
the TVA. The site shall conslat of approximately 840 acres

on the north shore of Whecler Lake at Tennessee River Mile

294 In Limestone Councy, Alabama. The minimum d{stance from
the outside of the secondary containment building to the
boundary of the exclusion ares as defined in 10 CFR 100.3
shall be 4,000 feet. -

5.2  REACTOR

A. The reactor core may contain 764 fuel assemblies consisting
of 7x7 assemblies having 49 fuel rods each, 8x8 assemblies
having 63 fuel rods each, and 8x8R (and PB8x8R) assemblies
having 62 fuel rods each.

B. The reactor core shall contain 185 cruciform-shaped control
rods. The control material shall be boron carbide powder
(B4C) compacted to approximately 70 percent of theoretical
density.
$.3  REACTOR VESSEL

The reactor vessel shall be as described in Table 4.2-2 of the
FSAR. Thée applicable design codes shall be as described (n
Table 4.2-1 of the FSAR.

S. 4 CONTAINMENT
A. The principal desinn parameters for the primary containment
shall be as piven in Table 5.2-1 of the FSAR. The applicable

design codes shall be as described i{n Section 5.2 of the FSAR.

B. The msccondary centainment shall be aa described in Section
5.3 of the FSAR,

C. Pcnetrations to the primary containment and piping passing

through such penetrations shall be designed in sccordance
with the standards set forth in Section 5.2.3.4 of the FSAR,

5.5  FUEL STORAGE

A. The arrangement of fuel in the new-fuel atorage facility
shall be such that , for dry conditions, is less than
0.90 and flooded 1s less than 0.95 (Section 10.2 of FSAR).

Amendment No. 38, #B, 58 300
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2.0

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO.58 TQ FACILITY OPERATING LICENSE NO. DPR-52

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 2

DOCKET NO. 50-260

Introduction

By letter dated July 14, 1980 (TVA BFNP TS 140), as supplemented by
letters dated August 29, 1980 and October 7, 1980, the Tennessee Valley
Authority (the licensee or TVA) requested changes to the Technical
Specifications (Appendix A) appended to Facility Operating License No.
DPR-52 for the Browns Ferry Nuclear Plant, Unit No. 2 (BF-2). The
proposed Technical Specifications would incorporate the 1imiting con-
ditions for operation of the facility in the fourth fuel cycle following
the third refueling of the reactor. In support of this reload aE?;ication
for BF-2, the licensee has submitted a reload licensing document pre-
pared by the General Elictric.Company (GE), additional information related
to the refue]ing autage 2) and proposed changes to the Technical
Specifications(2,3).

Discussion

BF-2 shutdown for its third refueling on September 5, 1980. BF-2 was
initially fueled with 764 of the GE 7x7 fuel assemblies containing 49
fuel rods each. During the first refueling, which began March 18, 1978,
132 of the 7x7 fuel elements were replaced with one water rod 8x8 fuel
assemblies. In the second refueling, which started April 27, 1979, 232
of the 7x7 fuel assemblies were replaced with a Tike number of two

water rod, retrofit 8x8 (8x8R) bundles. During the second refueling,

an additional 36 7x7 fuel assemblies were also replaced with 8x8 fuel
that had originally been procured for fuel cycle 2 but not used. During
this third refueling, an additional 240 of the original 7x7 fuel bundles
are being replaced with prepressurized two water rod 8x8 retrofit (P8x8R)
fuel assemblies. The prepressurized fuel assemblies are essentially
jdentical from a core physics standpoint to the two water rod fuel
assemblies (8x8R) except that they are prepressurized with about three
rather than one atmospheres of helium to minimize fuel clad interaction.
Our evaluation of the P8x8 fuel is discussed in the safety evaluation
attached to our letter of April 16, 1979, to GE approving the use of this
fuel in Boiling Water Reactor (BWR) reload licensing applications. The

8012080
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larger inventory of helium gas improves the gap conductance between fuel
peliets and cladding resulting in reductions in fuel temperatures,
thermal expansion and fission gas release. The pressurized rods operate
at effectively lower Tinear heat generation rates (LHGRs) and are there-
fore expected to yield performance benefits in terms of fuel reliability.
The increased prepressurization also results in improved margin to
maximum average planar LHGR (MAPLHGR) limits by reducing stored energy.
This will be the first use of the P8x8R fuel in BF-2. This fuel is being
used in the current fuel cycles for Units 1 and 3. The first use of
P8x8R fuel in a Browns Ferry unit was approved for the second reload

of Unit 3 (Amendment No. 28 to Facility Operating License No. DPR-58
dated November 30, 1979). We subsequently approved the use of P8x8R

fuel in Unit 1 by Amendment No. 59 to Facility Operating License No.
DPR-33 dated February 25, 1980. Thus, there is operating experience
with this fuel in two of the Browns Ferry units as well as a number of
other BWRs. .

With this refueling, BF-2 will be on a nominal 18-month refueling cycle.
Units 1 and 3 are also on 18-month refueling cycles.

As noted above, this reload involves loading of prepressurized GE 8x8
retrofit (P8x8R) fuel. The description of the nuclear and mechanical
designs of P8x8 fuel is contained in Reference 4. The use and safety
implications of prepressurized fuel are presented in Reference 4 and

have been found acceptable per Reference 5 (enclosed in Appendix C of
Reference 4).

Values for plant-specific data such as steady state operating pressure,
core flow, safety and safety/relief valve setpoints, rated thermal

power, rated steam flow, and other design parameters are provided in
Reference 4. Additional Eg?nt and cycle dependent information is provided
in the reload application which closely follows the outline of

Appendix A of Reference 4. Reference 5 includes a description of the

NRC staff's review, approval, and conditions of approval for the plant-
specific data. The above-mentioned plant-specific data have been used

in the transient and accident analysis provided with the reload appli-
cation in compliance with Reference 5.

Qur safety evaluation of the GE generic reload licensing topical report
has also concluded that the nuclear, and mechanical design of the 8x8R
and P8x8R fuels, and GE's analytical methods for nuclear and thermal-
hydraulic calculations as applied to mixed cores containing 7x7, 8x8,
8x8R and P8x8R fuels, are acceptable. Approval of the application of
the analytical methods did not include plants incorporating a prompt
Recirculation Pump Trip (RPT) or Thermal Power Monitor (TPM).
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Because of our review of a large number of generic considerations related
to use of 8x8R and P8x8R fuels in mixed loadings, and on the basis of

the evaluations which have been presented in Reference 4, only a limited
number of additional areas of review have been included in this safety
evaluation. For evaluations of areas not specifically addressed in this
safety evaluation refer to Reference 4.

During this outage, TVA had praposed to accomplish major modifications

of the BF-2 electrical systems. These are described in TVA's submittal

and application of August 6, 1980 (BFNP-TS-143). However, several critical
items of equipment, including the common station service transformers and
MG sets, were not delivered in time to be installed during this outage.
Also, partly as a result of our review, TVA is reevaluating the design

of the system. Some of the electrical modifications for BF-2 are scheduled
to be completed during the Unit 1 refueling outage (April to June 1981);
however; the overall modifications are not scheduled to be completed

until the spring 1982 refueling outage.

one of the modifications which TVA is accomplishing during this refueling
outage and which is discussed herein is a replacement of the primary
containment hydrogen monitoring system. A description of the new hydrogen
monitoring system and proposed changes to the Tec?n;cal Specifications
were submitted by TVA's Tetter of August 29, 198012 In response to

our concerns, agditiona1 information was submitted in TVA's letter of
October 7, 1980(6). Like most BWRs, Browns Ferry operates with an

inerted (nitrogen) containment. The present Containment Atmosphere
Monitoring System (CAM) at Browns Ferry consists of hydrogen monitors
Jocated inside the containment. Four sensors are located in the drywell
and two are in the torus. Only two sensors in the drywell and one in the
torus are in active service at any time with the remaining sensors acting
as backup. The purpose of the sensors js to monitor hydrogen concentration
in the containment post-LOCA (Loss of Coolant Accident) to provide guidance
for use of the Containment Atmosphere Dilution System (CAD). As noted
above, post-accident hydrogen control is provided by inerting the primary
containment during normal operation. After a postulated accident, long-
term combustible gas concentrations are controlled by the CAD system.

This system is designed to purge small quantities through a 2" line to

the standby gas treatment system while adding makeup nitrogen to the
containment. The present CAD system meets NRC requirements on redundancy,
single-failure criteria and the TMI-2 lessons learned requirement for
dedicated hydrogen control penetrations.

The present hydrogen monitoring analyzers were supplied by GE. The
present sensors are specified as having an accuracy of +2 percent of scale
with a range of 0 to 20 percent hydrogen concentration. The instruments
were qualification tested to a radiation dose of approximate&y 3.2 x 107 RAD.
The hydrogen sensors have been integrity qualified up to 340°F. The
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insgrument accuracy is not guaranteed to be within specifications above
200°F; however, this is not a signgficant shortcoming since calculated
drywell temperature returns to 175 F within 15 minutes of the LOCA and
calculated torus temperature is less than 130°F following a postulated
LOCA. Although the present hydragen monitors are envirommentally quali-
fied and have apparently performed adequately, as part of the TMI-2
Lessons Learned program, TVA prepared a design change to move the sensors
outside the containment to improve the maintainability during unit
operation (access considerations) and to provide post accident sampling
capability for other gases.

Ddring the current refueling outage of Unit 2 and upcoming refueling
outages of Unit 3 (Nov.-Dec. 1980) and Unit 1 (April-May 1981), TVA is

" replacing the GFE hydrogen monitoring system with a new Hayes-Republic

System located outside containment. Each reactor will be equipped with
two totally independent systems for monitoring hydrogen concentrations
in the drywell and torus. Each system includes a thermal conductivity
gas analyzer, sample pumps, chillers to remove entrained moisture from
the gas stream and associated valves and controls, all mounted in a
cabinet external to the primary containment. Gas samples are withdrawn
from the upper part of each drywell and torus through existing pene-
trations to a sampling cabinet outside primary containment. The sample
will pass through about 100 feet of 1/2 inch stainless steel pipe, a
water trap and chiller to remove entrained moisture, a bellows pump

and either of two independent thermal conductivity sensors and will be
exhausted back into the drywell.

After the system is activated, the sample will reach the sensor in less
than 2 minutes. The sensor will begin to respond in 3 seconds and will
reach two-thirds of its steady reading in 21 seconds. The sensitivity
of reading is + 0.4 volume percent hydrogen (i.e., + 2% of the 20% full
scale hydrogen concentration the instrument is designed to measure).

This accuracy is the same as the present GE hydrogen monitoring system.

Evaluation

Core Reload

Nuclear Characteristics -

For cycle 4 operation, %&9 fresh P8x8R fuel bundles of type P8DRB284 will
be loaded into the corell). The remainder of the 764 fuel bundles in the
core will be previously irradiated bundles. Based on the data provided
in Reference 1 both the control rod system and the standby liquid

control system will have acceptable shutdown capability during cycle 4.
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Fuel €ladding Integrity Safety Limit MCPR

As stated in Reference 4, for BWR cores which reload with GE's retrofit
8x8 fuel, the safety 1imit minimum critical power ratio (SLMCPR)

resulting from either core-wide or localized abnormal operational
transients.is equal to 1.07. When meeting this SLMCPR during a transient,
at least 99.9% of the fuel rods in the core are expected to avoid

boiling transition. The 1.07 SLMCPR is unchanged from the SLMCPR
previously approved. = The basis for this safety limit s addressed in
Reference 4.

Operating Lihit MCPR

Various transient events can reduce the MCPR from its normal operating
level. To assure that the fuel cladding integrity SLMCPR will not be
violated during any abnormal operational transient, the most Timiting
transients have been reanalyzed for this reload by the licensee, in
order to determine which event results in the Targest reduction in the
minimum critical power ratio. Addition of the largest reductions in
critical power ratio to the SLMCPR establishes the operating Timits for
each fuel type.

Transient Analysis Methods

The generic methods used for these calculations, including cycle-
independent initial conditions and transient input parameters, are
described in Reference 4. The staff evaluation, included as Appendix

C of Reference 4, contains our acceptance of the cycle-independent .
values. Additionally, Appendix C contains our evaluation of the transient
analysis methods, together with a description and summary of the out-
standing issues associated with these methods. Supplementary cycle-
independent initial conditions and transient input parameters used in

the transient analyses appear in the tables in Sections 6 and 7 of
Reference 1. Our evaluation of the methods used to develop these
supplementary input values is also included in Appendix C of Reference 4.

Transient Analysis Results

The transients evaluated were the limiting pressure and power increase
transients, generator load rejestion without bypass and the feedwater
controller failure (loss of 100°F feedwater heating), and the control
rod withdrawal error. Initial conditions and transient input parameters
as specified in Sections 6 and 7 of Reference 1 were assumed.



The results of these analyses are outlined in Reference 1 sections

9 and 10. On this topic, it is acceptable if fuel specific operating
limits are established for prepressurized fuel (Appendix C, Reference
4). On this basis, the transient analysis results are acceptable

for use in the evaluation of the operating 1imit MCPR. Based on this,
the proposed Technical Specification modifications to operating Timit
MCPR are acceptable.

As noted above, the calculated system responses and reductions in CPR
during each of the operational transients have been provided in Sections
9 and 10 of the GE Supplemental Reload Licensing Submittal (Reference
1). It is interesting to note that for this reload, the local rod
withdrawal ervor (with 1imiting instrument failure) dictates the
operating 1imit MCPR (OLMCPR) for all fuel types. The ACPR calculated
for the load rejection without bypass was always the controiling
transient for 8x8R fuel in past reloads; in this reload, the ACPR

for this event is the same (0.20) as for the rod withdrawal error.

The following table gives the limiting CPR reduction as calculated by
GE, the event for which limiting CPR reduction occurs, and the required
operating 1imit MCPR for each fuel type:

Fuel Type Most Severe CPR Reduction Operating Limit M(PR
7x7 0.25 (Control Rod Withdrawal) 1.32
8x8 0.20 (Control Rod Withdrawal) 1.27
8x8R 0.20 (Load Rejection Without Bypass) 1.27

(Control Rod Withdrawal)

P8x8R 0.20 (Control Rod Withdrawal) 1.27
(Load Rejection Without Bypass)

Thus, when the reactor is operated in accordance with the above
operating 1imit 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 per the finding of the previous section., On
this basis, operating 1imit MCPR Technical Specifications have been
established. _ R
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Accident Analyses

ECCS Appendix K Analysis

In our safety evaluation of Reference 4, we concluded that "the
continued application of the present GE ECCS-LOCA ("Appendix K")
models to the 8x8 retrofit reload fuel is generally acceptable
and in our Reference 5 evaluation we extended that conclusion to
prepressurized fuel. On these bases, the proposed MAPLHGR 1imits
for the new prepressurized fuel are acceptable.

Control Rod Drop Accident

The scram reactivity shape function (cold) does not satisfy the
requirements for the bounding analyses described in Reference 4.
Therefore, it was necessary for the licensee to perform a plant

and cycle specific analysis for the control rod drop accident.

The results of this analysis are presented in Section 16 of Reference
1. The calculated resultant peak enthalpy was 131 cal/gm, well below
the acceptance criterian of 280 calories per gram.

Fuel Loading Error

The GE method for analysis of misoriented and misloaded bundles has
been reviewed and approved by the staff and is part of the Reference
3 methodology. Potential fuel loading errors involving misoriented
bundles and bundles loaded into incorrect positions have been analyzed
by this methodology and the ri?glts are reported in Section 15 of the
supplemental reload submittal . The analyses determined that a
rotated P8x8R fresh fuel assembly was the most 1imiting loading error
event; the ACPR for this event was 0.13. This is considerably less
than the ACPR for the limiting transients. As shown in the table in
Section 3.1.2.2.2, above, the ACPR for the Timiting transients --
which determines the OLMCPR -- is 0.20 for all 8x8 fuel and 0.25 for
7x7 fuel. TVA has revised the core verification procedures and has
committed to revise the fuel handling procedures with the objective
of preventing the recent fuel loading errors that have occurred at
Browns Ferry 1 and 2.

Overpressure Analysis

For Cycle 4, the Ticensee has reanalyzed the Timiting pressurization
event to demonstrate that the ASME Boiler and Pressure Vessel Code
requirements are met for BF-2. The methods used for this analysis,

when modified to account for one failed safety valve, have also been
previously approved by the staff. The acceptance criteria for this
event is that the calculated peak transient pressure not exceed 110%

of design pressure, i.e., 1375 psig. The reanalysis, which is presented
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in Section 12 of the supplemental reload submitta1(]), shows that the
peak pressure at the bottom of the reactor vessel does not exceed

1301 psig for worst case end-of-cycle conditions, even when assuming
the effects of one failed safety valve. This is an increase of 2 psig
from the previous fuel cycle and is the reason for the changes on
pages 30 and 219 of the praposed Technical Specifications. We con-
clude that there is sufficient margin between the peak calculated
vessel pressure and the design Timit pressure to allow for the failure
of at least one valve. Therefore, the 1imiting overpressure event

as analyzed by the licensee is considered acceptable on the bases
outlined in Reference 4.

Thermal Hydraulic Stability

The results of the thermal hydraulic stability analysis presented in
Section 13 of Reference 1 show that the channel hydrodynamic and reactor
core decay ratios at the natural circulation - 105% rod line inter-
section (which is the least stable physically attainable paint of
operation) are below the stability 1imit. Because operation in the
natural circulation mode will be restricted by Technical Specifications,
there will be added margin to the stability limit and this is acceptable

Startup Test Program

The licensee has not changed his startup test program from that approved
for the previous cycle. This program therefore remains acceptable.

Hydrogen Monitoring System

We have evaluated the proposed hydrogen monitoring system against the
criteria listed in the Standard Review Plan 6.2.5, “Combustible Gas
Control in Containment," in Regulatory Guide 1.97, Revision 1,
"Instrumentation for Light-Water-Cooled Nuclear Power Plants to
Assess Plant Conditions During and Following an Accident," and in the
letter to Licensees of September 5, 1980, entitled, "Preliminary
%1ar1f;§ation of TMI Action Plan Requirements," Attachment 6

II.F.1).

The proposed thermal conductivity method and equipment has adequate
sensitivity and time response, and is at least as reliable as the
currently used hydrogen electrode method. The relocation of the sensors
outside primary containment makes them more accessible to maintenance
and recalibration under LQOCA conditions. No additional penetrations

of primary containment will be required since the new sampling lines
will pass through unused but existing spare penetrations.

BRI R T D i e P T S O P
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The power circuits to operate the hydrogen monitoring system will meet
the safety requirements of engineered safety features. The redundancy
requirements will be met by having two independent hydrogen sensors

to which gas samples from either the drywell or the torus atmosphere
may be directed.

We have evaluated the information provided by TVA in their letter of
August 29, 1980 and in the telephone conversation of September 30,
1980, and have concluded that the proposed changes in the hydrogen
monitoring systems are acceptable and meet the requirements of
General Design Criterion 41 (Containment Atmosphere Cleanup) of
Appendix A to 10 CFR Part 50.

Technical Specification Modifications

Included in References 2 and 3 are several probosed modifications to

the BF-2 Technical Specifications. Of these, changes to the overpressuri-

zation 1imit, revision of operating limit MCPRs, and adoption af
MAPLHGR 1imits for P8x8R fuel are acceptable for reasons discussed
in earlier sections of this report. The changes associated with the
new hydrogen monitoring system have also been discussed and are
acceptable.

Some of the modifications proposed in References 3 and 4 are merely

changes in the bases to the Technical Specifications, reflecting the
refueling of the core, and do not constitute changes in the limiting
conditions for operation. We consider the proposals of this type to
be acceptable.

Because this is the first cycle for which BF-2 will contain P8x8R
fuel, a linear heat generation rate (LHGR) 1imit and a power spiking
penalty associated with the LHGR 1imit have been proposed. These
proposals are consistent with the requirements of our generic SER
and are therefore acceptable for BF-2 for Cycle 4.

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 §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. '
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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 invalve a significant decrease in a safety margin, the
amendment does not involve a significant hazards consideration,

(2) there is reasonable assurance that the health and safety of the
public will not Be endangered by operation in the proposed manner,
and (3) such activities will be conducted in compliance with the
Commission's regulations and the issuance of this amendment will not
be inimical to the common defense and security or to the health and
safety of the public.

Dated: November 12, 1980

A
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UNITED STATES NUCLEAR REGULATORY COMMISSION
DOCKET NO. 50-260
TENNESSEE VALLEY AUTHORITY

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY
OPERATING LICENSE

The U. S. Nuclear Regulatory Commission (the Commission) has issued
Amendment No. 58 to Facility Operating License No. DPR-52 issued to Tennessee
Va11eyAAuthority (the licensee), which revised the Technical Specifications
for operation of the Browns Ferry Nuclear Plant, Unit No. 2 (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. 2 with pre-
pressurized 8x8 retrofit fuel in the fourth fue] cycle following the third
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 regu1étions. The Commission has made appropriate
findings as required by the Act and the Commission's rules and regulations
in 10 CFR Chapter I, which are set forth in the license amendment. 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 551.5(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 further details with respect to this action, see (1) the application
for amendment dated July 14, 1980, as supplemented by letters dated August 29,
1980 and October 7, 1980, (2) Amendment No. 58 to License No. DPR-52, and
(3) the Commission's re]ated;Saféty Evaluation. Al1 of these items are '
available for public inspection at the Commission's Public Document Room,
1717 H Street, NW., Washington, D. C. and at the Athens Public Library,
South and Forrest,_Athéns, 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 12th day of November, 1980.

FOR THE NUCLEAR REGULATORY COMMISSION

Thomas A. Ippelito, Chief

Operating Reactors Branch #2
Division of Licensing



