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Dear Mr. Parris:

The Commission has issued the enclosed Amendment No. 76 to Facility
License No. DPR-33 for the Browns Ferry Nuclear Plant, Unit No. 1,

This amendment changes the Technical Specifications in response to your
request of April 29, 1981 (TVA BFNP TS 161), as supplemented by your
Tetters of June 12, 1981 and July 13, 1981. The changes to the Technical
Specifications{1) incorporate the 1imiting conditions for operation of the
facility in the fifth fuel cycle following the current refueling outage,
(2) reflect new primary containment atmospheric monitoring instrumentation
installed during this outage, and (3) reflect modifications which we
required to be made to the torus.

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

Sincerely,
ORIGINAL SIGNED BY
AYS

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

Enclosures:
1. Amendment No. 76 to DPR-33
2. Safety Evaluation

3. Notice
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Mr. Hugh G. Parris
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H. S. Sanger, Jr., Esquire
General Counsel
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400 Commerce Avenue

E 11B 33C

Knoxville, Tennessee 37902

Mr. Ron Rogers
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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 QOfficer

State Department of Public Health
State QOffice Building

Montgomery, Alabama 36104

¥r. H. N. Culver

2494 HBD

400 Cormerce Avenue
Tennessee Valley Authority
Krnoxville, Tennessee 37902

Athens Pubiic Library
Scuth and Forrest
Lthens, Alabama 35611

Director, Office of Urban & Federal
Affairs

108 Parkway Towers

404 James Robertson Way

Nashville, Tennessee 27219

U. S. Envirenmental Protection
Agency -

Region IV Office
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345 Courtland Street

Atlanta, Georgia 30308

Mr. Robert F. Sullivan

~U. S. Nuclear Regulatory Commission

P. 0. Box 1863
Decatur, Alabama 35602

Mr. John F. Cox

Tennessee Yalley Authority
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400 Commerce Avenue
Knoxville, Tennessee 37802

My. Herbert Abercrombie
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P. 0. Box 2000
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-259

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No.76
License No. DPR-33

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

A. The application for amendment by Tennessee Valley Authority
(the licensee) dated April 29, 1981, as supplemented by letters
dated June 12, 1981 and July 13, 1981 complies with the standards
and requirements of the Atomic Energy Act of 1954, as amended
(the Act), and the Commission's rules and regqulations set forth
in 10 CFR Chapter I;

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

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the
health and safety of the public, and (ii) that such activities
will be conducted in compliance with the Commission's
regulations;

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

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

2. Accordingly, the license is amended by changes to the Technical Specifi-
cations as indicated in the attachment to this license amendment and
paragraph 2.C{(2) of Facility License No. DPR-33 1is hereby amended to
read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices A and B,
as revised through Amendment No. 76 , are hereby incorporated
in the license. The licensee shall operate the facility in
accordance with the Technical Specifications.

“BIUY300008 BIOT TS~
PDR ADOCK 05000259
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3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

' Thompol jto, Chief

Operating Reactors Branch #2
Division of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: September 15, 1981



ATTACHMENT 7O LICENSE AMENDMENT NO. 76

FACILITY OPERATING LICENSE NO. DPR-33

DOCKET NO. 50-259

Revise Appendix A as follows:

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

iii/iv 73/74 17/172
Vii/viii 79/80 172a/172b
/10 121/122 181/182
16 123/124 218/219
19/20 129/130 220/221
21/22 131/132 226/227
23/24 T43/144 235a
25/26 145/146 249
29/30 157/158 250/251
31/32 159/T60 252/253
47748 163/170 260/261
o 262/263
266/267
268
269/270
330/331

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

3. Add the following new pages:

160a
169a
251a
261a
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SAFETY LIMIT

1.1 FUEL CLADDING INTEGRITY

B. Core Thermal Power Limit

{(Reactor Pressure £800 psia)

When the reactor pressure is

less than or equal to 800 psia,

Amendment No.

76

LIMITING SAFETY SYSTEM SETTING

2.1

B‘

FUEL CLADDING INTEGRITY

For no combination of loop
recirculation flow rate and core
thermal power shall the APRM flux
scram trip setting be allowed %o
exceed 120% of rated thermal power.

(Note: These settings assume
operation within the basic thermal
nydraulic design criteria. These
criteria are LHGR<13.4 kw/ft for 8x8,
8x8R, and P8x8R fuel, MCPR limits of
Spec 3.5.k. f it is determined that
either of these design criteria is
being violated during operation,
action shall be initiated within 15
minutes to restors operation within
prescribed limits., Surveillance
requirements for APRM scram setpoint
are given in specification 4.1.B.

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

IRM-~The IRM scram shzll be set at

less than or equal to 120/12% of full
scale.

APRM Rod Block Trip Setting

The APRM Rod block trip setting
shall be:



SAFETY LIMIT

LIMITING SAFETY SYSTEM SETTING

2.1 FUEL CLADDING INTEGRITY

or core coolant flow is less
than 10% of rated, the core
thermal power shall not ex-
ceed 823 MWt (about 25% of
rated thermal power).

C. Whensver the reactor is
in the shutdown condition
reactor vessel, the water
level shall noft be less
than 17.7 inches above the
top of the normal active

N,
Tuel zone.

Amendment No. 76

10

2.1 FUEL CLADDING INTEGRITY

SRB = (0.66W + 42%)

where:

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

W = Loop recireculation flow
rate in percent of rated
(rated loop recirculation
flow rate equals
34.2 x 108 1n/np)

C. Scram & isolation=- >538 in, above
reactor low water vessel zero level

D. Secram--turbine stcp < 10 percent
valve closure valve closurae,

2]

« Scram=--turbine control valve

Upcn trip

1. Tast Closure of the fast
acting
solanecid
valves.

2. Loss of Control 2 55 psig

oil pressure
F. Scram--low con- 2 22 inches
denser vacuum Hg Vacuum

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

H. Main steam isolation 2825 psig
valve closure--nuclear system low
pressure
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BASES

transition correclation is vased on a lawge quantlity ol
gh confidence thaet operation of a fuel
assembly at the condition of MCPR =1.07 would not produce boiling tran-
gition. Thus, 14hough it is not required to e=atablish the safety li=zit
sdditionel =margin existis betveen the safety limit and ths actual occurence

of loss of cladding integrity.

Necause the boiling
full scale data there is a very hi

However, I bolling tranaition were to occur, clad perforztion would not

be expected. Cladding temperatures would incresse to cpproximately
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 sizmilar in design to EFNP opersted sbove

the critical hest flux for a significant period of time (30 ninutes)

sw{thout clsd perforation.

ever axceed 1400 psia during nomzrl pover
1icebility of the boiling transiiion corre-

Lamd &

the fuel cladding integrity Sarety Liz=it

If reactor pressure should
operating (the limit of app
1ation) it would be assuzed that
has been violsted.

At pressures beslow 300 psis, the core exevstion pressure drop (C pover,

0 flow) is grester thea L.56 psi. At lovw powers and flows this pressure
differential is meintained in the dypass region of the core. Since the
pressure drop in the bypass region is essertially all elevation head,
the core pressure drop at low powers end flov will alwveys be gresler
tren 4,56 pei. Anslyses shov thet vith a flow of 28X107 lbs/hr dundle
flzw, bundle pressure drop is nesrly independent of bundle power and has
a value of 3.5 psi. Tbus,_ the oundle flow with a 4.56 psi driving head
wvill be gre=ater then 28x10 1bs/hr. Full scale ATLAS test data taken

at presswres from 14.7 psia to 800 psia indicste that the fuel asoeambly
critical powver at this flowv is spproxizately 3.35 Mwt. With the desiga
rresponds to a core thermal powver o1 u2rc than

peaking factors thiaz cor
S0y, Thus, a core thermal pover limit of 25% for reactor pressures

beiow 800 pais is censervative,

For the Tuel in the core during periods <hen +he resctor is shut dowvm, cosn-

sideration must also be glven to vater jevel requirements due to the effect
of decoy heat. If weter level should drop belov the top of the fuel during
This reduction in

this time, the ability to remove decay heat is reduced.
conling capahility could lead to elevated cladding tezperatures and clad
perferotion. As lorng as the fuel remsins covered vith water, sufficient
cooling is avallable to prevent fuel clad perforatlion.

16
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2.1 BASES: LIMITING SAFETY SYSTEM SETTINGS RELATED TO FUEL
CLADDING INTEGRITY

The abnormal operational transients applicable to
operation of the Browns Ferry Nuclear Plant have been
analyzed throughout the spectrum of planned operating
conditions up to the design thermal power condition of
3440 MWt. The analyses were based upon plant operation in
accordance with the operating map given in Figure 3.7-1 of
the FSAR. In addition, 3293 Mwt is the licensed maximum
power level of Browns Ferry Nuclear Plant, and this
represents the maximum steady-state power which shall not
knowingly be exceeded.

Conservatism is incorporated in the transient analyses in
estimating the controlling factors, such as void
reactivity coefficient, control rod scram worth, scram
delay time, peaking factors, and axial power shapes. .
These factors are selected conservatively with respect to
their effect on the applicable transient results as
determined by the current analysis model. This transient
model, evolved over many years, has been substantiated in
operation as a conservative tool for evaluating reactor
dynamic performance. Results obtained from a General
Electric boiling water reactor have been compared with
predictions made by the model. The comparisions and
results are summarized in References 1, 2, and 3.

The absolute value of the void reactivity coefficient used
in the analysis is conservatively estimated to be about
25% greater than the nominal maximum value expected to
occur during the core lifetime. The scram worth used has
been derated to be equivalent to approximately 80% of the
total scram worth of the control rods. The scram delay
time and rate of rod insertion allowed by the analyses are
conservatively set equal to the longest delay and slowest
insertion rate acceptable by Technical Specifications as
further described in reference 4. The effect of scram
worth, scram delay time and rod insertion rate, all
conservatively applied, are of greatest significance in
the early portion of the negative reactivity insertion.
The rapid insertion of negative reactivity is assured by
the time requirements for 5% and 20% insertion. By the
time the rods are 60% inserted, approximately four dollars
of negative reactivity has been inserted which strongly
turns the transient, and accomplishes the desired effect.
The times for 50% and 90% insertion are given to assure
proper completion of the expected performance in the
earlier portion of the transient, and to establish the
ultimate fully shutdown steady-state condition.

For analyses of the thermal consequences of the transients
a MCPR>limits specified in specification 3.5.K is
conservatively assumed to exist prior to initiation of the
transients. This choice of using conservative values of
controlling parameters and initiating transients at the
design power level, produces more pessimistic answers than
would result by using expected values of control
parameters and analyzing at higher power levels.

Amendment No. 76 19



Ia suz=ary !

1. The

licensed maxizum pover level is 3,293 Hvrc.

2. Aaalyses of trangleots esploy adegquately conservative values of the
controlling reactor parazelers.

3. The abnormal operational transients were analysed to a power level of 3440 #&T.

4, The
the

snalytical procedurss ooV used Teault {2 a z=oreE logical answer thaa
alternative zethod ol sssuning s higher stavtizg power 42 cozju=e~-

tion with the expected values for the parzzelers.

The bases for indtvidual sec peints are discussed below:

2. Neutron Plux Scren

1.

Amendment

APPM Eigh Flux Scraa Trip Secting (Run Model

The sveTage pcweT Trange coatltocing (APRM) 3ystez, vhich {3 calidbrated
usizg heat balance datas taken curlog steady-state conditicns, reads

ta percent of rzred pover (3,292 ¥wc). Dbecause fisslon chanber3 pro~
vide the basic input siznals, the AZPM syste= responds directly to
everaze neutlron Ilux. During traczslents, the izstantageous TBLE of
neat transfer from the fuel (rcactor thar=al powsr) is lezs snsn the
{mstantaneous neuiron flux due to the tis=2 constant of the furl.
Thercfore, during transleals 1aéuced by digtuTdances, the thermal
power ol the frel vill te less Thaa Tnat {edicated by the neutrds flux
2¢ the scrz= setting. Analyses reporied in Sectioz 14 of the ?isal
Saferty Asalysis RepoIl demonstzated that vith 2 120 perceant scraa trio
eezTing, none of the absormal operational s-aesients analyzed violacs
the fual safezy li=it azd thers Ls & substanzial margin irca fuel
da=sge. wevefore, use of 8 flow=-blazed yeTaz arovices evel addizicasal
ogTain.  Tigure 2.1.2 shovs the flow bizsed scram 2s 2 function of

cnre flow.

An ipcrease (n the APRM sITaz secting woulZl Qecieades the DaTEia pre-
seat before t fuel clizdding LuregTity s3lety 11222 i3 reachel. a2
APRM scras setiing was deternines by an analysis of =arzizs raguirved

to provide & -easonable ranie for m=sseuverics during opevation.

Reducing tals operacing =srgia would increase tow frnquensy of spurious
scrams, which have an siveIse eifves cn rezczor safely because of ths
resuliing ther=al streasses. <aug, the APRY s=2Illing vas selacted

bacausse Lo arovides adceguale =algia for the fuel cle2ding Zotega”il
pafety lizit yzz allcovs sseraciag =argia that reducsza tos posaldilicy of
usnecsasary asrazs,

No. 76
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BASES

Analyses of the limiting transients show that no scram adjustment is
required %to assure MCPR > 1.07 when the transient is initiated from MCPR
limits specified in specification 3.5.k.

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

For operation in the stzrtup mode while the reactor is at low pressure, the
APRM scram setting of 15 percent of rated power provides adequate thermal
margin between the setpoint and the safety limit, 25 percent of rated, The
margin is adegquate to accommodate anticipated maneuvers associated with
power plant startup. Effects of inereasing pressure at zero or low void
content are minor, cold water from sources available during startup is not
much colder than that already in the system, temperature coefficients are
small, and control rod patterns are constrained to be uniform by operating
procedures backed-up by the rod worth minimizer and the Red Sequence
Control System. Thus, all of possible sources of reactivity input, unifornm
control rod withdrawal is the most probable cause of significant power
rise. Because the flux distribution associated with uniform rod
withdrawals does not involve high lccal peaks, and because several rods
must be moved to change power by a significant percentage of rated power,
the rate of power rise is very slow. Generally, the heat flux is in near
equilibrium with the fission rate. In an assumed uniform rod withdrawal
approach to the scram leve, the rate of power rise is no more than 5
percent of rated power per minute, and the APRM system would be more than
adequate to assure a scram before the power could exceed the safety limit.
The 15 percent APRM scram remains aciive until the mode switch is placed in
the RUN position. This switch occurs when reactor pressurer is greater
than 850 psig.

IRM Flux Scram Trip Setting

The IRM 3ystem consists of 8 chambers, 4 in each of the reactor protection
system logic channels. The IRM is a 5-decade instrument which covers the
range of power level between that covered by the SRM and the APRM. The 5
decades are covered by the IRM by means of a range swiftch znd the 5 decades
are broken down into 10 ranges, each beingz one-half of a decade in size.
The IRM scram setting of 120 divisions is active in each range of the IRM,

For

21
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BASES

3.

B.

IRM Flux Scrum Trir Settiny (Continued)

example, {f the instrument were on range 1, the scram setting would be at 120
divisions for that range; likewige, if the instrument was on range 5, the scram
setting would be 120 divisions on that range, Thus, as the IXM is ranged up to
accomnodate the increase in power level, the scram setting is alsc ranged up. A
scram at 120 divisions on the IR¥ instruments remains in effect as long as the
reactor is in the startup mode, In addition, the APRM 15X scram prevenats

higher power operation without being in the RUN mode, The IRM scram provides
protection for changes which occur both locally and over the entire core, The
most significant sources of reactivity change during the power increase are

due to control rod withdrawal. TFor insequence control rod withdrawal, the

rate of change of power is slow enough due to the physical limitation of
withdrawing control rods, that heat flux is in equilibrium with the neutron

flux and an IRM scram would result in a reactor shutdown well before any safety
1imir is exceeded., For the case of a single control rod withdrawal error, a
range of rod withdrawal accidents was analyzed. This analys.s included starting
the accident at various power levels., The most severe cawe involves an initial
condition in which the reactor is just subcritical and the IRM system is not

yet on scale. This condition exists at quarter rod density. Quarter rod
density is illustrated in paragraph 7.5.5 of the FSAR. Additional conservatism
was taken in this analysis by assuming that the IRM channel closest to the
withdrawn rod is bypassed. The results of this analysis show that the rcactor
is scrammed and peak power limited to one percent of ratad power, thus maintaining
MCPR above 1.07. Based on the above analysis, the IRM provides protection
agatnst local control rod wichdrawal errors and continuous withdrawal of

control rocds in sequence,

APRM Control Red Block

Reactor power level may be varied by moving control rods or by varying
the recirculation flov rate., The APRM system provides a conttol rod
block to prevent rod withdrawal beyond a given poinc at constant recir-
cuclation flow rate, and thus to protect against the condition of a

MCPR less than 1.07. This rod block trip secrcing, which Is automatically
varried with recirculacion loop flow rate, prevents an increase In

the recactor power level to excess values due to control rod with-

drawal. The flow variable trip secting provides substantial margin

22
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2.1

1

BASES

from fuel damage, assuming a steady-state operation at the trip setting, over

the entire recirculation flow Tange. The margin to the Safety Limit Increases

as the flow decreases for the specified trip setting versus flow relationship;
therefore, the worst case MCPR which could occur during steady-state operation is
at 100% of rated thermal power because of the APRM rod block trip setting. The
actual power distribution in the core is established by specified control rod
sequences and is monitored continuously by the in-core LPRM system.

Reactor water Low Level Scram and Isolation (Except Main Steamlines)

The set point for the low level scram is above the bottom of the separator skirt.
This level has been used in transient analyses dealing with coolant inventory

decrease. The results reported in FSAR subsection 14.5 show that scram and iseolatiou
of all process lines (except main steam) at this level adequately protects the fuel

and the pressure barrier, because MCPR is greater than 1.07 in all cases, and
system pressure does not reach the safety valve settings. The scram setting is
approximately 31 inches below normal operating range and is thus adequate to
avoid spurious scrams.

Turbine Stop Valve Closure Scram

The turbine stop valve closure trip anticipates the pressure, neutron flux
and heat flux increases that would result from clesure of the stop valves.
With a trip setting of 10% of valve closure from full opén, the resultant
increase in heat flux is such that adequate thermal margins are maintained
even during the worst case transient that assumes the turbine bypass valves
remain closed. (Reference 2)

Turbine Centrol Valve Scram

Fast Closure Scram

This turbine control wvalve fast closure scram anticipates the pressure,
neutron flux, and heat flux increase that could result from fast closure
of the turbine contc¢ol valves due to load rejection coincident with
failures of the turbine bypass valves. The Reactor Protection System
iniriates a scram when fast closure of the control valves is initiated
by the fast acting solenoid valves and in less than 30 milliseconds after
the start of control valve fast closure. This is achieved by the action
of the fast acting solenoid valves in rapidly reducing hydraulic control
01l pressure at the main turbine control valve actuator disc dump valves.
This loss of pressure is sensed by pressure switches whose contacts form
the one-out-of-two-twice logic input to the reactor protection system.
This trip setting, a nominally 50% greater closure time and a different
valve characteristic from that of the turbine stop valve, combine to
sroduce transients very similar to that for the stop valve. No signifi-
cant change in MCPR occurs. Relevant transient analyses are discussed
in References 2 and 3 of the Final Safety Analysis Report. This scram
is bypassed when turbine steam flow is below 30% of rated, as measured
by turbine first state pressure.

Amendment No. 76 23



2.1

EASZS

c.

2. Scrzm on loss of control ofl pressure

The turbine hydraulic coutrol system operates using high pressure
oil. There are saveral points in this ofl system vhere a loss of
©il presaure could result in a fast closura of the turbine gontrol
valves. This fast closure of the turbime control valves {s ot
protected by the genarator load rejection scram, gizce fallure of
the oil sysiem would not result {n the fasc closure solenocid
valves being actuated. For a turbine control valve fast closure,
the core would be protected by the APRM and high reactor presasure
scrams. However, to provide the pame margins as provided for the
gecerator load rejection scram on fast closura of the turbine
control valves, & scraa has bean added to tha reacztor protection
systex, which senses fallure of control oil pressure to the tur-
bine control aystem. This 1s an anticipatory ecram and results in
Teactor shutdown before any significaat increase g pressurs or
neutron flux occurs. Tha transieat respocse 1s very simflar to
that resulting from the generator load rejection.

Hain Condenser Low Vacuum Scram

To protect the main condenser against overpressure, a loss of con-
denger vacuuan ini{tiates autowmatic closure of the turbine etop valves
&ad turbine bypass valves. To anticipate the transient acd suteomatic
scrams resulting from the closure of tha turbine stop valves, low con-
denser vacuum {nitistes a scraa. The low vacuum scram set point ia
®electad to initiate 4 gergm befce the closure of the turbine stop
valves 1s initiated,

& H. MHain Stesc Lina Isc.ution on Low Pressurs and Hain Steem Line
Igolation Scram

The low preseure {smolation of the cain sceas lines at 825 psig was
provided to protect against rapid reactor depressurization &nd the
resuliing rapid cooldown of the vessael. Advantage (s taken of the

ecrenm fezture that occurs when the =ain steam line fsolation valves

are closed, to provide for reactor shutdowa €9 that high power opera-
tion at lev reactor presaurs does not occur, thus providing protection
for the fuel ¢ladding {ntegri:y safety limit. Operation of the reac-
tor at pressures lowvar than 825 peig requires that the reactor vode
switch be {n the STARTUP poesition, where protection of the fuel cladding
intagrity safety limit {s provided by the I¥M aand APRNM high neutrom flux
scrane. Thus, the combination of main stess line lov presssure isolation
and fsolation valve closure scras assures the avalladbility of neutron
flux scram procsction over the entire range of 2pplicadllity of the fuel
cladding integrity safety limir. 1In sdditicn, the fsolation valve
closure scran anticipates tha pressure and flux transizats that occur
during noroal or {nadvertasnat isolaticen valve closure. With the scrazs
set 2t 10 percent of valve closurs, neutron flux does not increave.

2L



2.1 pasps

1. J. ¢ K. Practor Jov vater level set polnt for Inftfation of IIFC] and
RCIC, closin) ®aln steam fsolation valves, and startiag LPCI
snd core sSpray puspst,

These systeas maintain adequate coclant {nventery and provide core
cooling vith the objective ol preventing excessi{ve clad temperatures.
™e desfan of these systems to adequately pecfora the intended funce
tion is based on the specifled low level scram ser point and i{nitla-
tion sect polats. Translenl anslyses teported in Section 14 of the
FSAR desonstrate that these cond{tions result {n sdequate asiety
sacgins {or both the fuel and the system pressure.

L. Relerences
JAIALA AR

1. Linford, ?. 8. "Analytical Hethods of Plant Transient Evalustions {or
the Cencral Electrie Boiling Vater Reactor,” NEDO-10802, Feb., 1973,

2. Generic Reload Fuel Application, Licensing Topical Report,
KEDE-24011-P-A, and Addenda,

3. "Qualification of the One-Dimensional Core Transient Model for Boiling
Water Reactor', NEDO-24154, NEDE-24154-P, October 1978,

4. Letter from R. H. Buchholz (GE) to- P. S. Check (NRC), "Response to
NRC request for information on ODYN computer model," September S, 1980.
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NEDE-24011-P~A and Addenda.
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2.2 BASES

REACTOR COOLANT SYSTFM INTEGRITY

To meet the safety design basis, thirtsen relief valves have been
installed on the unit with a total capacity of 83.9% of nuclear boiler
rated steam flow. The analysis of the worst overpressure transient,
(3-second closure of all mein steamline isolation valves) neglecting
the direct scram (valve position scram) rasulets in 2 maximum vessel
pressure which, if a seutron flux scram is assumed considering

12 valves operable, results {n adequate margin to the code

allowable overpressure limit of 1375 psig.

To meet the operational design, the analysis of the plant isolatiocn
transient (generator load reject with bypass valve failurs

to open)shows that 12 of the 13 relief valves limit peak systen
prassure to a valle vhich is well below the allowable vessel over-
pressure of 1375 psig.

30
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LIMITIUG COMDITIONS FOR OPERATION SURVEILLLANCE REQUIREMENTS

3.1 REACTOR PROTECTION SYSTEM 4,1 REACTOR PROTECTION SYSTEM
Applicability - Applicability
Applies to the instrumentation Applies to the surveillance of
and assoclated devices which the instrumentation and asso-
initiate a reactor scram. clated devices which initiate

reactor scram.

Obiective Objective

To assure the operabilicy of the To specify the type and frequency
reactor protection system. of surveillance te be applied :o
the protection instrumentation.

Specification Specification
Wnen there is fuel in the vessel, A. Instrumentation systems shall
the setpoints, minimum number of be functionally tested and
trip systems, and minizum number | calibrated as indicated in

£ dngstrument channels that mugt Tables 4.1,A and 4.1.3 respec-
be operzble for each position of | tively.
the reactor mode switeh shall be
as gliven 4in Table 3.1.A.

C. When it is determined that a
channel is failed ia the w=msars
condition, the othar RPS channs
that monitor the same varicble
shall be functionally tested

; lmmediately before the trip svs

j tem containing the fallure is
tripped. The trip system con-
taining the unsafe failure =a
untripped for short periods of
time to allow functional tesri=n

of the other trip system. Tha
trip system may bte in the
untripped position for no norve
than eight houra per functicnal
test perlod for this testing.

Amendment No. 76 31
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4.1 _BASTS

The frequency of calibration of the APRM Flow PBizsins Network has been
established as each refueling outape. There are several instruments
which must be calibrated and it will take several hours to perform the
calibration of the entire network. While the calibration is being per-
formed, a zero flow signal will be sent to half of the APRM's resulting
in a half scram and rod bleck condition. Thus, if the calibration were
performed during operationm, flux shaping would not be possible. ‘Based
on experience at other generating stations, drift of instruments, such
as those in the Flow Biasing Network, is not significant and therefore,
to avoid spurious scrams, a calibration frequency of each refueling out-
age is established.

Group (C) devices are active only during a given portion of the opera-
rional cvcle. For example, the IRM is active durins startup and inactive
during full-power operaticm. Thus, the only test that is meaningful is
the one performed just prior to shutdown or startum: i.e., thea tests

that are performed just prior to use of the instrument.

Calibration frequency of the instrument channel is divided into two
groups. These are as follows:

1. Passive type indicating devices that can be compared with like
units on a continuous basis.

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

Experience with passive typé instruments in generating stations and sub-
stations indicates that the specified calibrations are adequate. TFor
those devices which employ amplifiers, etc., drift specifications call
for drift to be less than 0.4%/month:i i.e., in the period of a month a
drift of 4% would occur and thus provi ing for adequate margzin. For

the APRM svstem drift of electronic apraratus is not the only considerz~
tion in determining » calibration freguency. Change in power distribu~-
tion and loss of chamber sensitivity dictate a calibration every seven
davys. Calibration on this frequency assures plant operation at or helow
thermal limits.

A comparison of Tables 4.1.A and 4.1.B indicactes that two instrument
channels have been imcluded in the latter table. These zre: mode
switch in shutdown and manual scram. All of the devices or sensors
associated with these scram functions are simple on-off switches and.
hence, calibraticn during operaticen is not anplicable, i.e., the switch
is either on or off.

47
Amendment No. 76



-

BASES

The SE“SIUTV&VJ of LPRM detectors decreases with exposure Lo neutron flux
at a silow and approximately oonsbant rate. The APRM system, wnich uses 4
LPRM readings to *etec‘ a change in thermal power, will be calidrated every
seven days using a heat balance to compensate for %his change in
sensitivity. The RBM system uses the LPRM reading to detect a2 localized
change in thermal power. It applies a correction factor based on the APRM
output signal to determine the percent thermal power and therefore any
change in LPRM sensitivity is compensated for by the APRM calibration. The
technical specification limits of CMFLPD, CPR, and MAPLHGR are determined
by the use of the process computer or other backup methods. These methods
use LPRM readings and TIP data to determine the power distribution.

Compensation in the process computer for changes in LPRM sensitivity will
be made by perflorming a full core TIP traverse to update the computar
calculated L?RM correction fachtors every 1000 effective full power hours.

As a minimum the 7;lelA”aT LPRM metpr readings will be adjusted a% the
beginning of each cperating cycle before reaching 100 percent power.

48
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Tedp Sye (3)
2(1)
2(1)
2(1)
(1)
1(7)
1(7)
1(7)
(1)
(1)
)

| (1)
2(1)(6)
2(1) (%)
2(1)(6)
203)(C)
2(1)
2(1)

1!

TADLE 3.2.C

INSTRUMERTATION THAT INITIATES ROD BLOCKS

Functlon

Trip Level Scttiog

APR Upscale (Flov Bias)

APEH Upscale (Startup Mode) (%)

APRM Dovnacale (9)

APRH lnopevative

RBM Upscale (Plov Bias)

RBY Dovngcale (9)

RBM looperative

18 Upscale (B)

IRH Dovmascale (3)(8)

IRM Detector not in Startup Position (8)
IRY Inoperative (8)

SR Upacale (B)

SRX Downscale (4)(8)

€29 Detector not in Startup Position (4)(R)
SRK Inoperative (8)

Flow Dizs Cemparator

FPlow Blas Upocale

%¥od Dlock Loglc
RSCS Hestraln

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

< 0,660 + 622 (2)
<111

» 31

(10,)

< 0.66u + 46% )

» 31

(10))

_<108/125 of full scale
> /1285 of full scale
(11)

(10%)

< 1lx 105 counts/vec.
>3 counto/sec.

(11)

(10a)

<101 diffevence gn recirculation flovs
<1101 recirculation flov

N/A
147 psig turbine

first stage pressure (approx:mately 301 pover)




NOCTES FOR TABLE 3.2.C

1.

For the startup and run positions of the Reactor Modzs Selector Switch, there
shall be two operable or tripped trip systems for eacn function. The SRM,
IRM, and APRM (Startup Mode), blocks need not be operable in "Run" mode, and
the APRM (flow biased) and PBW rod blocks need not be operable in "Startup”

mode. If the first column cannot be met for one of the two ‘*10 systens,
this condition may exist for up to seven days provided that during that tims
the operable system is functionally tested immediately and daily thereafter.
If this condition lasts longer than seven days, the system with the
inoperable channel shall be tripped If the first column cannct be met for
both trip systems, both &rip sysyems shall be tripped.

irculation loop flow in percent of desizn. Trip level seitin
is in percent of rated power {3293 Myt),

09

See Specification 2.1 for APRM control rod block setpoint.
IRM downscale is bypassed when it is on its lowest range.

s
Li

)
&}

function is bypassed when the count rate is 100 cps and IRM above

,
2
s 2.

A
ran

3
OS]

Cne instrument channel, i.e
bypassed except only ones of

y one APRM or IRM or RBM, per trip system may be
four SRM may be bypassed.

nannels A, £, C, G, all in range 8 bypasses SRM channels A % C

hannels 3, ¥, D, H, all in range 8 bypasses SBM channels B & D
~

Trhe following operational restraints apply %o the B3M only.

2. 3Both RBM channels are bypassed when reactor power is £ 309,

5. The RBM need not e operable In the "startup" position of the reactor
node selector switeh.

¢c. Two R3M channels are provided and only one of these may e bypassed from
the console. An RBM channel may e out of service for testing and/or
maintenance orovided tais condition does not last longer than 24 hours

in any thirty day period.

d. If minimum conditicns for Tablse 3.2.C ars not net, administrative
controls shall be immediately imposed to prevent control rod withdrawzl.

Amendment No. 76 T4
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Minimum § of
Oparable Inatrument
Channels Tnstrument #

2 LU - 76 - 94

H2M - 76 - 104

6L

2 PAI~64-137
PdI-64-138

TABIE 3.2.F

Suarveillance Instrumentation

Instrument

Drywell and Torus
Hydrogen
Concentration

Drywell to Suppreasion
Chanber Differential
presaure -

Type Indication
and Range

0.1 - 20

Indicator
0 to 2 psid

Notes

(1)

) (2) )




NQTSS FTOR TABLE 3.2.°

(1} Prom and af+ter the date that cne of these paraneters isg
reduced to one indication, ceontinued operaticm is permissible
during the succeeding thizty days unless such instrumentation
is socner made operable,

{2) From and after the date that cne of these paraneters is nect
indicated in <he centrol room, continued operation is
permissible duzing the succeeding seven days unless such
instrumentaticn is sooner made cperakle,

{3} z£ en

requisezezts of notes (1) and (2) cannot be e, and L{f one
of the indicacions cannot be restored iz (§) hours, an orderly
shuzdown shall be inisiated and the reiactor shall de in a cold
cendition wizhin 24 hours.
(4) These surveillance instruments are considered to be redundant
to each other,

(5) From and after the date that hoth the acoustic monitor and the
temperature indication on any one valve fails to indicate in tha
centrol room, continued operation is permissible during the succeeding
thirty days, unless one of the two monitoring channels is sooner made
operable. If both the primary and secondary indicatiom on any SRV tail
pipe is inoperable, the torus temperature will be monitored at least
once per shift to observe any unexplained temperature increase which
might be indicative of an open SRV,

gd
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o -4ITINC CONDITIONS FOR OPERATION SURVZTLLANCZ REQUIRZMENTS
3.3.A REACTIVITY CONTROLS : 4.3.A RE-\CTZVITY CONTROLS
c. Control rods with scraa b. A second licensed operator

times greater than thosa
permitted by Specifica-
tion 3.3.C.3 are inoper-
able, but if they can be
insarted with control tod
drive pressure theay need
not be disarmed electri-
cally.

Contrecl rods with a fallad
"Full-{n" or "Full-out™
position switch msy be by-
passed in the Rod Sequence
Control Syatem and consl-
dered operable if the actusl
rod position is known. These
rods must be moved in sequence
to their corresct positions
(full in oa fnsezrtioa or full
out on withdrawval).

Control rods with inoperable
accunulators or those whose
position canrot be positively
deterzined shall be consi-
dered inoperable.

Inoperable contral rods shall
be positioned such that Speci-
fication 3.3.A.1 is met. In
addicion, during reactor pouer
operation, no more than one
control rod in any 5 x 5 array
may be inoperable (at least

4 operable control rods must
separate any 2 inoperable
ones). If cthis Specifica-
tion cannot be =met the rezac-
tor shall not ba stavrted, ov
{f at power, tha reacIor

shall be brought to & shut-
down condizion within 24 hours

shall verify the confor-
nmsnce to Specificatison
3.3.A.2.d before a rod may
be bypassed inm the Rod
Szquanca Contrsl Systa=.

c. When it is initially deter-
mined that a comirol roi is
incapable o nor=2l imseriien
an attempt to fully imser:
the control rod shall be
made. If the control red
cannot be fully inscricd, 2
shutdown margin test shall
be made to demonsirate unis
this condition that the
can be made suheriticd’
any reactivity zonditien
during the renainder of thr
operating cycle with the
analytically deternined,
highest worth congro! rod
capable of withdrawal, full
withdrawn, and =211 other
control rods capable of
insertion fully insarted.

-

re, 11
(l

‘,

d. The contrel rod azcumulators
at least once per 7 days by
verifying thac the prassure
and level detectors are not i
the alarmed coaditica.

B. Control Rods B, Contral Recdas

1. Each control rod shall be 1, The coupling integ=ity shall b2
coupled to fts drivs or

verified for each withdrawn con-
complecely inserzasd and tha trol rcd as follcowas:

121
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SURVETILLANCE REQUIRENENTS

LIMITING CONNITIONS FOR OPERATION

B Control Rods

control rod directional
control valves disarmed
electrically. This require-
tent does not apply in the
refuel condition vhen the
reactor is vented, Two con=~
trol rod drives may be removed
28 long as Specification
3.3.A.1 {8 zect,.

2. The contrel rod drive
housing support system shall
be in place during reactor
power operation or when the
reactor coolant system is
pressurized above atzosnheric
presasure with fuel {n the reac-
tor vessel, unlaess all cootrol
rods arc fully insertad and
Specification 3.3.A.1 {3 per,
J. 8. VWhenever the reactor !s in
the startup or run =modes
below 204 rated pover the
Rod Sequence Control Systes
(RSCS) shall be operable
except the RSCS constraints
may be suspended by means of
the individual rod bvpass
switches for
1 - special criticality
tests, or
2 - control rod scram timing
per 4.3.C.1.
When RSCS 1is bypassed on
individual rods for these
exceptions RWM must be oper-
able per 3.3.B.3.c and a
second licensed operator
may not be used in lieu of
RWM.

122
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4.3.B Contrel Rods

Verify that the control red
is following the drive by
observing a response in the
nuclear instrumentation each
time a rod is ooved when

the reactor ig operating
above the pre-set power
level of the RSCS.

When the rod 1is fully wiech-
drawn the firse tize after
each refueling outage or
after =sintenance, observe
that the drive does not go
to the overtravel position.

The control rod drive housinyg
Bupport system shall be i{nspactad
after reasseably and the results
of the lnspection recordad.

Prior to the start of control
rod withdrawal at startup the cap-
ability of the Rod Sequence System

(RSCS) to properly fulfill its functions

shall be verified by the following
chacks:

Sequence portion - Select a sequence
and attempt to withdraw a rod in the
remaining sequences. Move one rod
in a sequence and select the remain-
ing sequences and attempt to move

1 rod in each. Repeat for all
sequences.

Stoup notch portion - Por each of the
six comparator circuits go through
test Initiate: comparator inhibit;
verify: reset. ™ aevanth artesmt
test is allowed to continue until
completicon is indicated by
illumination of test complete light,




__ LMITING CONDITTONMS FOR OPFRATTON

—

N

SURVETLLANCE REDULREMEALS

1.3.8 Control Rods

b.

During the shutdown procedure
no rod movement is permitted
between the testing performed
above 20%Z power and the rein-
statement of the RSCS re-
straints at or above 207
power. Alignment of rod
groups shall be accomplished
prior to performing the tests.

Whenever the reactor is

in the startup or run modes
below 20% rated power the
Rod Worth Minimizer shall be
operable A second licensed
operator may verify that
the operator at the reactor
console is following the
control rod program in lieu
of RWM except as specified
in 3.3;3&..&.

1f Specificacions 3.3.8.3.a
throush .c cannot be met the
reactor shall not be started,
or if the reactor {s in the
run or startup modes at less
than 20% rated power, it
shall be brought to a shut-
dowa condition immediately.

Amendment No. 76

4.3.B Control Rods

b, Prior to attaining 20% rated power
during rod insertion at shutdown the
tests in 4.3.8.3.a shall be performed
to verify RSCS capability.

¢. The capability of the Rod Worth
Minimizer (RWM) shall be verified
by the following checks:

1. The correctness of the
control rod withdrawal
sequence input to the.
RWM computer shall be
verified hefore reactor
startup or shutdown.

2.  The RWM computer on line
diagnostic test shall be
successfully performed.

3. pPrior to startup, proper
annunciation of the selec-
tion error of at least one
out-of-sequence control rod
shall be verified.

4. Prior to startup, the rod
block function of the RWM
shall be verified by moving

an ocut-of-sequence control
rod.

5. Prior zo obrainiap 20% rated
power during rod imsertion
at shutdown, verify the
latching of the proper red
group and proper anaunclation
after insert errors.

d. When the RWM is not operable
a second licensed operator will
verify that the correct rod
program is followed except as
specified in 3.3.B8.3.a.




LIMITING CONDITIONS FOR OPERATION

SURVFEILLANCS, REQUIREMENTS

3.3.3 Contrel Reds

4, Control tods shall noz de
vithdrawn {or stactiup or
cefualing unless at leasg
tug sourca ranze channels
liava an observed count Tate
equal to or greatar than
‘thras counts per zecond.

S, .Durinz operatieon with
limicing contrel rod pat-
carns, as deternined by che
deaignated qualifled person-—
mel, elther:

8. lofh RIM channels shall
be eperabla:
or

B, Contiol rod withdrawal
shall be Blocked.

C. Scrsn Insertion Times

1, The average scram [(nsertion
tins, basad on the desnergi-
zatlon of the scran pilot valve
solancids as time zevo, of all
operable ccatrol rods in the
Teaclor pover oparation condi-~
tion shall be no greater than:

S lasertasd Prom Avwg, Scram Inser-
Pully Withdrawvm tion Tines (sec)
s 0.378
20 0.90
50 2.0
90 3.500

[
2]
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4,3.8 Control Rods

&, Prior to control rod withdrawel
for startup or during refueling,
ver{fy that at least Ttwo souctce
range channels have as observed
count rate of at least Zhres
counts per second,

5. VWhen s lin{2{ag control rod
pattom exiscts, an {astrusent
funccional test of the RBY
shall be perforemed prior o
vithdrasal of the designated
rod(s) and at least omge par
24 hours thersafrer,

c. Scram Insertion Tines

1.After each refueling outage all
operable rods shall be scram time
testad from the fully withdr .vn
pos{tion with the nuclear system
pressure above 3800 psig

This

tssting shall be completed prior to
exceeding- 40X pover, 2alov 201
pover, only rods ia thoae segquences
(Ay2 and Aq, or By, and 3 ) which
were fully withdrawn in tgé region
from 100X rod density to 502 rod
density shall be scram time tested.
The sequenca restraints imposed upon
the control rods in the 100-50
percant rod density groups to the
preset power lavel may be removed
by use of the individual bypass
switches zssociatad with those
control rods which are fully or
partially withdrawvn and are not
within the 100-50 percent rod density
gToupSs. In order to bypasse a rod,
the actual rod axial positfon must be¢
¥nown, and the rod must be in the
correct in-sequance position. AS
required by 3.3.B.3.a a second licensed
operator may not he used in lieu of RWM
for this testing.



3.5/4.3 3BASES:

3.

Amendment No. 76

The Rod Worth Minimizer (PWM) and the Rod Scquence Control

- Systex (RSCS) reutrict withdrawals and {ascrzions of centrol

roda to pro-upectfifcd requences. ALl patterns asnocfated wicl
these cequences have the cliaracteriztfc that, assvaing the
worst single deviatlon {rom the sequunce, the drop of any
control rod from the fully tnserted position to the position
of the control rod drive would not cause the reactor to sustain
a power excursion resulting Iin any pellet averaga enthalpy in
excess of 280 calorics per gram. An enthalpy of 280 calories

‘per gram is well below the level at vhich rapid fuel disparsal

could ocecur (L.e., 425 calories per gram). Primary systea
damage in this accident is not possible unless a significant
azount of fuel {s rapidly dispersed. Raf. Sections 3.6.6,
7.7.A, 7,16,5.3, and 14.6,2 of the FSAR and NFDC~10527 and
supplementa thereto.

"In performing the functicn descrided above, the RWM and R3CS are:

not required to {Tpose any restrictions at core pover levels

in excess of 20 percent f rated., tMacerial in the cited refercrt
shows that {t.is impossible to reach 280 calories per gra= in ti:
event of a control rod drop occurring 1t power greater tnan 2C
-peveent, rezardless of the rod patterm. This is true for all
normal and abnormal patterns including those which maxicize
fndividual contzol rod worch,

At pover levels below 20 percent of rated, abnormal contrel
rod patterns could produce rod worths high enough %o be of

eoncern ra2lative to the 280 calorie per gram ted drop limi:.
In this ranne the KW and the RSCS coastraia the contral ad

~ sequences aud pattarnz to those whi:zh {nvelve only accapcable

rvod wvorths,

The Rod Worth Mininizer and the Rod Sequence Control Systen

provide automatic supervision to assure that out of seguence
eontrol rods will not be vithdrawn or i{mserted; {.,e,, &%t linmity
eperater devistions frem planned withdzawal sequences., Ref.
Section 7.16.5.3 of tha FSAR, They scrve as 8 backup to procedure
control of control rod sequences, which limit the maxirun reaccs-
vity worth of control rods. Except during specified exceptions,
when the Rod Worth Minimizer is out of service a second licensed
operator can manuilly fulfill the control rod pattern con-

formance functions of this system. In this case, the RSCS is backed
up by independent procedural controls to assure confermance,

* Because it is allowable to bypass certain rods in the
RSCS. during specified testing below 20 percent of

rated power in the startup or run modes, a second
licensed operator is not an acceptable substitute

for the RWM during this testing.
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The functions nf the RWM and RSCS make it unnccessary Lo
specify a licensc limit on rod worth to preclude unacceptable
consequences in cthe cvent cof a control rod drop. Ac low
powers, below 20 perccnt, these devices force adherence

to acceptable rod patterns. Above 20 perceat of rated power,
no constraint on rod pattern is reruired to assure that rod
drop accident coosequences are acceptable. Control rod
pattern constraints above 20 percent of rated power are
imposed by power distribuition requirements, as defined in
Sections 3.5.I, 3.5.J, 4.5.I, and 6.5.] cf these technical
specifications. ?Pcwer level for automatic bypass of the

RSCS funcrtion issensed by firstc stage turbine pressure.

The Source Range “ouitor (S8M) syslem perforas no gutomatic
safety systea function; i.e., it has no scram fuaction. It
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does provide the epsralor vith 2 visual tndication of neu-
vron Yivel, The consequencea ! reuzeivity seuidinta are
functionn of the tritisl newirea flux, The raguireesac of
at lesat ) couata prr accuad aasured tHAt acng rearslient,
should It accur, dagins at ur ahove the tnttts] velue of
107% of rated pausr u.td In QT AAAlyses ol tranitents {rua
cold camdlitiona, Ona ouerabia L2M chanazl wauld he adejuate
to munitor tha approach tn csitizality vilng REzogRnUOuy
satterna ol scattersd counirol tod tthdraval. A alninun

of tvo opersble SRM'a are proviczd s an cdded conservutiom,

5. The Red DBlock Hermftor (R2M) is desizaed to auzezatically
arevent fuél dezage In thr event ol eTToncous tod wiihdraval
fran locstfe=s of high pover deax{iy during Wigh power level
opevaction, Two chinnels 3re provided, Ind one ol thzse By
be bypessed [ros the console tor rulnicnance sndfor lesting.
Trispfag of one of the chennals will block erronecus rod
withdrawal sooa ensuxh to prevent fuel dasage. The zpeci-
fied restrictions vith one channel cut of rervica conservas
tively asaure that fuel damage will net oceur due to trod
vithdrsuel arrors when this conditfon exiszs.

A limiting contrel rod pattern {s a pattern which TesylLn
{n the core being on a thermal hydrsulic linit, (ie,
HCPR given by Seec. 3.5.K ot LHGR of 13.4 kw/ft.
During use of such patterns, it is
judged that testing of the RBH systen prior to with-
drawval of such rods to assure {ts operabllity will
agssure that improper withdraval does not occur.
It {s normally the responsibilicy of the MNuclear
Engineer to identify these limiting patterns and
the designated vods either when the patterns arve
{nitially established or as they develop due to the
occurrence of {noperable centrol rods in other than
limiting patterns. Other personnel qualificd to per-
form these functions may be designated by the plant
superintendent to perform these functions..

Seram Insertion Times

The control tod system is designated to bring the reactor
subcritical at the rate fast enough to prevent fuel damape:
{e, to prevent the MCPR from becoming less than 1.07. The
limiting power transient is given in Reference 1, Analysis
of this trancient shows that the negactive reactivity rates
resulting (rom the scram with the average vesponse of all
the drives as given &n the above specification provide the
required protection, and MCPR remasins greater than 1.07,

On an carly BWR, some degradation of control rod scrac

performance oceured during plant startup and was determined
te be causedt by
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3.3/4.3  BASKHS:

Particulate caterfs} {prohably construction Jebris) Pluvzing an
{nternal control rod drive f{lter, The desiyn of the promcac
eontrol rod drive (Node! 7ROBl443) L ETotsly tmproved by the
relocation of the filter to o lozatlon out of the scraz drive
Path: t.e., {t tan no longer tncerfere vith scrim perfoitance,
even {f completaly blocked,

The degraded Performance of ¢he original drive (CPDTRDLY4LA)
under dircy operating conditi{ons gnd the insensitivity of the
redesigned drive (CRD7RDB1G4S) has been demonatrzzed by a

seri:s of engineering teacs under oflmulated Tercteor opeTating
tonditlons. The tuccesslul performance of the nuv drive unlger
actual eperating condirfons hae also bren demonstrated by
conalstently good {n-srrvice test renults for plgazs untie the
Rev Ir{ve and eay be Inferred {rom Plants ustng tlw old.¢ rade ]
driv: with a 2odiltled (larger screen slze) Intiimal fiirer vhich
{9 138 prune to Plugging. Daca han been documintad by suvivsile
lanc: reports in various operatiag plavts. Theae laclude

Oystar Creek, Nonticello, Uresden 2 anl Dreaden 3, Appr‘xi:z:ely
3000 drive tests Bave besen recorded to date,

Folloving {dentification of the “plugged filter” problexs, wvyry
frequcnt dCTam tesy vere necesssry to ensure proper pcrfcrmsrce.
Hovever, the more frequenc scram Lesta are nov cemsideroy tetrily
unnecessary and vawvise for the folloving ressons:

1. Errutic seram Perforsance has been {denttfic? as dun Lo ar
obstructed drive f4lter in type "A" driven. The drivarn ¢
BENP are ¢f the nev "B type design whoae serzy Perforzace
Lo unaffecrad by filzer cendlition,

2. The dirt losd {s primarily released during etartup of the
Tesctor when the reactor and {ts syatems are first subjecred
to flowe and presnure and therrmal strisnes. Special azien-
tien and mearures .re Aov beling tsken to aanure ¢lesner
systems, Rerctors with drives i{denticel or #ixllar (shorter
stroke, sowmller Pinton sress) have epersced through many
refuel(ng ercles vith no gudden OF erratlec changes (n scraa
rerforance. This PTecperaticnal and slartup tesiing (¢
wiflcl(ent to deracy ancmalous drive perfornance,

1. he 72-hour putage lf{=({ec which initisted the atare of the
‘requent serim tenting {g aT5{irzry, havin: ne logical bezsis
other than quantifying 4 "msjor outsge” which sight reasong~
bly be caused by an even: o severes 24 2 pocaibly affect
drive performance. This requirement {s unvise bdecause It
provides 4n fncentive for shortcut actions to hasten Teturning
“en line” to avoid the additione} testing due & 72-hcur outagaz.
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LIMITINC CONDITIONS FOR OP?RATIOS

3.5

CORE AND CONTAINMENT COOLING
SYSTEMS

Applicability

Applics to the operational
status of the core and contain-
ment cocling systems.

Objective

To assure the operability of

the corez and containment cooling
systemy under all conditions for
which this cooling capabilicy is
an essential reaponss Za plant
abnormalities.

Specification

A. Core Spray Systam (CSS)

1. The CSS shall be opera-
ble:
(1) prior to reactor

startup from a

cold condition, or

(2) when there {s irra-
diated fuel in the
veasel and wvhen the
reactor veascl pres-
surc {3 zreater than
atmosphetric pressure,
except as specified
in epecification
3.5.4.2.

Amendment No. 76

3
1

SURVEILLANCE REQUIREMENTS

4.5

143

CORE AND CONTAINMINT COOLING
SYSTEMS

Applicability

Applias to the surveillance
requirements of tha cors and
containment cooling systems when
the corresponding limitimg condi-
tioa for operation is in effect.

Objective

To verify the operabilizy of the
core and containment cooling
systems under 2ll conditiocans [for
which this cooling capability is
an essontial responsa to plant
abnormalicies.

Specification

A. Core Spray S/stem (CSS)

1. Core Spray System Testing.

T ltem Yraquency
a. Simulated Once/
Autoumatic Operating
Actuation Cycla
teat

b. Pump Opera=- Once/
biliey costh

Oonca/
month

¢, Moter
Operatad
Valvs
Operability

Onecse/3
months

d. System {low
rata: Zach
loop shall
deliver at
leanz 6230
gpm against
A systam
hesd corres-
ponding to 1



LIMITING CONDITIQONS FOR OPY¥RATION

SURVEILLANCE REQUIREMENTS

3.5.A Core Soray System (CSs)

.

N
.

t} one rss loop {0 inopers-
ble, the reasctor may remain

in operation for a period

not to exceed 7 days provi-
ding all active componants

in the other CSS locop and the
RHR syatem (LPCI mode) and the
diesel generators are sparabdla.

12 apecification 3.5.A.1
or specificarion 3.5.A.2
cannct be met, the reactor
shall be shutdocwn {(n the
Cold Condit{on within 24
hours.

When the reactor vessel
pressure is atmoopheric

and {rradiated fuel is in

the reactor vessel at

least one core spray loop
with cne operable pump and
associated diesal genarator
shall be opernble, excapt
with the resctor vessel

hesd removed as specified

in 3.5.A.5 or prior to resctor
startup as specified in 3.5.A.1.

¥When irradiated fuel is in %he
reactor vessel and the reector
vessel head is removed, cors spray
s not reguired provided werk
is not in progress which nas
the potentiel to draip the
vessel, provided the fuel

pool gates ere open and the
fuel pool is mzintained szbove
the low level alarm point,

end provided sne RHERSW Tump

and assoclated valwves supplyizg
the stenddby coolazt supply are
operable.

44

4,5.A Core Spray Svstem (CSS)

105 psl dif-
ferentizl
prassure
between the
resctor ves-
sel and the
primary con-
tainment,

e, Check Yalve Once/

Operating
Cycle

When it is determined that one
core spray loop is inoperable,
at a time when operability 1s
required, the other core spra
Toop,_the RHRS (LPCI mode), and
the diesel gererators shall be
demonstrated to be operable
immediately, The operable core
Spray loop shall be demonstrated
to be operable daily thereafter,



LITTIG _CIOMDITIONS MR 07PrPATION SURVETLLANGCE RESUIIDESITD

3.9,8 Residual Heat Rcmoval Svstcm

h.5.8 Restdual Heat Removal System

{RHRS ) (LPC! and Contsinment

(RHRS) (LPCl and Contalnzent

cooling) Looling)
1. The RIIRS shall be operable: 1. 2. Simulaced Dace/
Automatic Oserating
(1) prior to s reactor Actustion Cycla
starcup from a Cold Test
Condiztion; or
{2) wvhen there {s irrTa- 5. Pump Opera- Caes/
disted fuel in the bilizy sonth
resctor vessel snd vhen
the reactor vessel pres- ¢, Hotor Qpera- Oneca/
pure {s greater than ted valve menth
atmospheric, excepl as cpersbility
specifled in specifica-
tiens J).5.3.2, through d. Pump Tlov Rate Cnee/d
3.5.R.7 tnths
2. Uith the resctor veasel prees- e. Test Check Valve Once/
sure less than 105 palp, the Qrerating
AKKS may he removed from ser- - Cycle

vice {except thst tve RHR pumps-
contginment cooling mode and
associsted heat exchsagers muel
termain operable) for a paried
not to exceced 24 hours while
being drained of suppression
chamber quality watar and
£1{1led wvicth primazy ceelant
quality wvater nrevided that

Each LPCI pump shall deliver 9000
gpm against an indicated system
pressure of 125 psig. Two LPCI pumps
in the same loop shall deliver
15,000 gpm against an indicated
system pressure of 200 psig.

we 1 Hth 2, An alr test on the dryvell nna
during coolcowm twe locps ¥= torus heade-s and naz:lea chall
one pump per loop ot one loop with
. be comluected once/5 years. &
two pumps, and assoclaied diesel vat test ‘b et
generators, in the core spray systed ater Le3l may bde pericinic on
are operable. the torus header in lleu of the
air tese,
3. 1f one MK pump (LPCL node) 3, When it is determined that onc RHR

{a {napcrahle, the reactor
may temsla (n aperation for s
period not to exceced 7 days
pravided the remalining RHR
puapa (LPCI mode) and both
accesa pothe of the AMRS
(LPC! mode) =snd the CSS and
the dlesel genecators reaasln
operable.
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pump (LPCI mode) is innperable at a
time when operability is requirwd,
the remaining RHR pumps {LPC! mode)
and active components in both geccess
paths of the RHRS (LPC] mode) and
the CSS and the dicsel nenerutors
shall be demonstruted to be opera=-
ble immediately and daily
thereafter.
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SURVEILLANCGE 2EQUIREMENTS

LIXITING CCNDITIONS FOR OPFRATTION

3.5.F Reactor Core Isclation Cooling

. G.

2.

1f the RCICS is inoperable,
the reactor may remain in
operation for a period not
to excced 7 days if the
HPCIS is operable during
such time.

If specifications 3.5.F.1
or 3.5.F.2 arc not met, &
orderly shurdown shall be
initiated and the reactor
shall be depressurizecd to
jess than 122 psig wichin
24 hours.

n

Automatic Depressurization

System LAIS)

l.

Four of thn six valves of

the Autematic Depressuri-

zation System shall be

operable:

(1) prior to a scartup
from a Cold Conditiom,
or,

(2) whenever there ls irra-
diated fucl in the reactor
vessel and the teactor
vessel prassure 1s greater
than 105 puig, except as
specified in 3.5.G6.2 and
3.5.G.3 below.

If three of the six ADS valves

are known to be inzapable of
sutcmatic aperation, the
reactor may remain in opera-
tion for & periond not to
eviced 7 days, provided the
HOCT system is operable.

{Note that the pressure

reltef functiva of these
valves is assured by

seczion 3.6.0 of these
specifications and rhat this
spocification nnly applies

to the A5 functicn.) 1f mote
than threo of the six ADS
valves are kauvwm te be lncdp=
able of zsutomitic opevation,
an imme-ifate orderly shutdown
shall be {ntgiastcd, 'virh the
rracenr in a het shendosm gon-
dltion Ln 6 hours and in a cold
shutdown conditinun in the
following 18 hours.

Amendment No. 59
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4.5.F Reactor Core lsolation Cuoling

157

2.

When 1t is determined that the
RCICS is inoperable, the HPCIS
ghall be demonstraced to be
operable immediately.

G. Automatic Depressurizaticn

Systea (ADS)

1.

During each operating 2eyc¢
the following tests shall de
performed on the ADS:

a. A simulated autozatic
actuation test shall Tu

after each refueiing out-
age. Manual surveillance
of the relief valves is
covered, in 4.6.D.2.

to be operable immediately
daily thereafcer as icug as
Specificatiocn 3.5.G.2 applics.



LIMITING CONDITIONS FOR QPEPATION

SURVEILLANCE REQUIREMENTS

3.5.G Automatic Depressurization
System

3. If specifications
3.5.G.1 and 3.5.G.2
cannot be met, an
orderly shutdown will
be initiated and the
reactor vessel
pressure shall be
reduced to 105 psig
or less within 24

Ow un n 3

a0

[a

hours.
H. Maintenance of Filled
Discharge Pipe
Whenever the core spray
systems, LPCI, HPCI, or
RCIC are required to be
operable, the discharge
piping from the pump
discharge of these systems
to the last block valve
shall be filled,
he suction of the RCIC and HPCI pumps
nall be aligned to the condensate
totage tark, and the pressure suppras-
ion chambter head tank shall normally
e aligned to serve che discharge piping
£ the 2R and CS pumps. The condensate
ead tank may be usad to serve the RUR
nd CS discharge piping if the 2SC head
ank 1is unavailable. The pressure
ndicators on the discharge of the RHR
nd €S pumps shall indicate not less
han lis:ed below.
P1-73-20 48 psig
P1-75-43 48 psig
PL-74-351 48 psig
PL-74-65 48 psig
Amendment No. 76 158

4.5.0C Automatic Depressurization

System

Maintenance of Filled
Discharge Pipe

The following surveillance
requirements shall be
adhered to assure that the
discharge piping of the
core spray systems, LPCI,
HPCI, and RCIC are filled:

Every month prior to the tescin ¥4
of the RHRS (LPCI znd Conzainmen:
Spray) and core spray system, the
discharge piping of these systems
shall be vented frem the nigh poin:
and water flow determined.

Following anv period whers rhe
OTr core spray systems have not
required to be operable, the dig-
charge piping of the inoperable sys-
tem shall be vented from rhe high
point prior to the return of the
system to service.

Whenéver the HPCI or RCIC systex is
lined up ro take suction from the
condensate storage tank, the dis-
charge piping of the HPCI and 3CIC
shall be vented from the n;gh poinc
of the system and water flecw obse*"—é
on a monthly basis.

When the RHRS and the CSS are re-
quired to be operable, the pressure
indicators which monltor the dis-
charge lines shall be monitored
-daz-y and the pressure recorded,



3.

‘LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

5.1

Average Planar Linear Heat Generation
Rate

During steady state power operation, the
Maximum Average Planar Heat Generation
Rate (MAPHGR) for each type of fuel as

a function of average planar exposure
shall not excead the limiting value
shown in Tables 3.5.I-1 through 3.5.I-5.
If at any time during steady state
operation it is determined by normal.
surveillance that the limiting value for
APLHGR 1is being exceeded, action shall be
initiated within 15 minutes to restore
operation to within the prescribed
limits. 1If the APLHGR is not returned
to within the prescribed limits within
two (2) hours, the reactor shall be
brought to the Cold Shutdown condition
within 36 hours. Surveillance and
corresponding action shall continue
until reactor operation is within the
prescribed limits,

Linear Heat Generation Rate (LHGR)

During steady state power operation, the
linear heat generation rate (LHGR) of

any rod in any fuel assembly at any

axial location shall not exceed

13.4 Kw/ft.

Tf at any time during steady state
operation 1t Is determined by normal
surveifllance that the limiting value for
LHGR is being exceeded, action shall be
initiated within 15 minutes to restore
cperaticn to within the prescribed limits,
If the LHGR 1s not returned to within

the prescribed limits within two (2)
hours, the reacter shall be brought to
the Cold Shutdown condition within 36
hours. Surveillance and corresponding
action shall continue until reactor oper-
atiocn 1is within the prescribed limits.
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4.5.1

Maximum Average Planar Linear Heat
Generation Rate (MAPLHGR)

The MAPLHGR for each type of fuel as a
function of average planar exposure
shall be determined daily during
reactor operation at £ 25% rated
thermal power,

Linear Heat Genération Rate (LHGR)

The LHGR for 8x8, 8x8R, and P8x8R fuel
shall be checked daily during reactor
operation at 225% rated thermal power.




LI\\'

TING CONDITIONS FOR QPEPATION

3.5.K Minimum Criti

cal Power Ratio

(14CPR)

The minimum critical power ratio (MCPR)
as a functicn of scram time and core
floew, shall be equal to or greater tnan
shown in Figure 3.5.K-1 multiplied by
the KF shewn in Figure 3.5.2, where:
(e .
T=z0 or i ave :Té sy Wnichever is
R e
A= greater
Iew . . .
( 4=20.G0 sec {Specification 2.2.C.7 saran
time lizit to 20% inserticn fronm
fully withdrawn)

3

n =
perforzad €
3C0C tesi;.

iz Scram tim
< Y - & < -~
fully withdraw
AT . IS 1 —
o = fctal numb
Fal
in spacis

number of su

¥ time during stead:y state
n it is determined. by normal
nce tnat the limiting value fer
teing exceeded, actisn shall he
ed wizhin % ninutes %5 restore
n Lo within the prescrited
I7 tre steady state MCPR is not
¢ within the prescrived limits
with WO [2) hnours, the reactor shall
se b gnt s the Coid Shutdcwn
condition wiinin 386 hours rveillance
and corresponding action 1l continue
until reactor cperation tnin the
prescribed limits,

Amendment Ho.
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1.

MCPR shall be determined dailv dur ing
reactor power operation at)25% rated
thernal peowar and follewing any
change in oower level ¢r distridu
that woulcd cause operation with a
limiting contrel rod pattern zas

tion

described in the bases for

Specification 3.3.

The MCPR 1imit shall be determined

for each fuel type 8X8, 8X3R, P2XER,

from figure 3.5.XK-1 respectively
using:

a. ’F: 0.0 pricr to initial serzm
time measurements for the cvecle,
performed in acccrdance with
specificaticn 4,3.C.1.

b. rras def in specificaticn
3.5.X %o g the c¢onclusicn of
each ser 2 survelilance test
reguired by specificaticns %.3.C.1

and U.,.b.Z.

The detarmination of the limit
must Ye complated within 72 hours
of each scram ti illzne

required v s




Limiting Conditions for Overation

Surveillance Requirements

3.5 Core and Containment Cooling Systems

L.

APRM Setpoints

1.

N

Whenever the core thermal
power iss 25% of rated, the
ration of FRP/CMFLPD shall be
> 1.0, or the APRM scram and
rod block setpoint equations
listed in sections 2.1.4 and
2.1.8B shall be multiplied by
FRP/CMFLPD as follows:

S< (0.66W + 54%) EXE

CMFLPD
noy (FRP
Sggi.(0'66 + 422) (Eiﬁiﬁﬁﬁ

When it is determined, that
3.5.L.T is not being met,

6 hours is allowed to correct
the condition.

If 3.5.L.1 and 3.5.L.2 cannot

be met, the reactor power shall

be reduced to< 25% of rated
thermal power within 4 hours.

Reporting Reguirements

If any of the limiting values
identified in Specifications
3.5.1, J, K, or L,3 are ex-
ceeded and the specified
remedial action is taken,

the event shall be logged

and reported in a 30-day
written report.

1604
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4.5 Core and Containment
Cooling Systems

L. APBRM Setpoints

FRP/CMFLPD shall
be determined
daily when the
reactor is> 25% of
rated thermal
power.




3.5'
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Linear Heat Generation Rate (LHGR)

This specification assures that the linear heat generation rate in any
rod is less than the design linear heat generation if fuel pellet
densification is postulated.

The LHGR for 8x8, 8x8R, and P8x8R fuel shall be checked daily during
reactor operation at >25% power to determine if fuel burnup, or control
rod movement has caused changes in power distribution. For LHGR to be 2
limiting valve below 25% rated thermal power, the, MTPF would have to be
greater than 10 which is precluded by a consideradle margin when
employing any permissible control rod pattern.

Minimum Critical Power Ratio (MCPR)

t core thermal power levels less than or equal to 25%, the reactor will
be operating at minimum recirculation pump speed and the moderator void
content will be very small., For all designated control rod patterns
which may be employed at this point, operating plant experience and
thermal hydraulic analysis indicated that the resulting MCPR value is in
excess of requirments by a2 considerable margin. With this low void
content, any inadvertent core flow increase would only place operation in
a more conservative mode relative to MCPR. The daily requirement for
caleculating MCPR above 25% rated thermal power is sufficient since power
distribution shifts are very slow when there have not been significant
power or control rod changes. The requirement for calculating MCPR when
a limiting control rod pattern is approached ensures that MCPR will be
ynown following a change in power or power shape (regardless of
magnitude) that could place operation azt a thermal limit.

APRM Setpoints

The fuel cladding integrity safety limits of section 2.1 were based on a
total peaking factor within design limits (FRP/CHFLPD 21.0). The APRY
instruments must be adjusted to ensure that the core thermal limits are
not sxceedad in a degraded situation when entry conditions are less
consarvative than design assumptions.

ne LCO's associated with monitoring the fuel rod operating conditions
are required Lo be met at all times, i.e., there is no allowable time in
which the plant can knowingly exceed the limiting values for MAPLHGR,
HGR, and MCPR. It is a requirement, as stated iIn Specification 3.5.I,

J, and X, that if at any time during steady state power operation it is
determined that the limiting values for MAPLHGR, LHGR, or MCPR are
exceeded, action is then initiated to restore operation to within the
prescribed limits. This action is initiated as soon as normal
surveillance indicates that an operating limit has been reached. Each
event invelving steady state operation beyond a specified limit shall be
reported within 30 days. It must be recognized that there is always an
action wnich would return any of the parzmeters (MAPLHGR, LHGR, or MCPR)
to within preseribed limits, namely power reduction. Under most
circumstances, this will not be the only alternative.
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&.5

Core and Contatument Cooling Systems Survellla.c: Freguencies

The testing {nterval for the core and containment J.uling systems {s based

on industry practice, quantitat{ve rellabilicy analysts, judgement and
practicality. The core cooling systems have not been desizned to be fully
testable during cperacic~. For example, {n the case of the HPCI, automatic
fniriation duTing pover operation would result in pumping cold water {into

the resctor vessel which {s not desirable. Coaplete ADS testing during

pover operatica causes an undesirable losa—ol[-coolant {nventery. To increase
the svailabilicty of the core and containment cooling sysiem, the cComponents
which make up the system; {.e,, Llnstrumentation, pumps, valves, etc., are
testoad fraguently. The pumps and mctor operated injectfon valves are also
tested each month o assure thef{r operability. A simulated automatic actua-
ticn tes: once each cycle combined with monthly tests of the punmps and {njec-
tion valvea {3 deexned to be adcquate testing of these systems.

When components and subsystems are cut-of-searvice, overall core and contain-
ment coolinp relianility {8 mainiained by demonsirating the operability of
the temaini{ns cquipment, The decrec of operability to be demonstrated depends
on the naturce of the rvason for the out-ocf-service equiprent. For routine
put—of-service periods caused by preventative maintenance, etc., the pump and
valve operadility checks vill be performed to dezmonstrate operabdblility of the
renaining compenents. However, (f a3 faflure, desizn Jdeficiency, cause the
outage, then the demonstration of eperadbility should he thorough enouzh tao
asaure that a generic prodblem does not exist, For example, Lf an out-of=-
service pericd vas caused by fatlure of a pump to deliver rated capacity

due to a design deficiency, the other punss of this type might be subjected
to & flov rate test in addition to the operadility checks.

Whenever a CSCS system or loop {s made {noperabdle because of a2 required

teat or calibration, the other CSCS sysiems or loops that arve required to be
operable shall be considered operable Lf they are within the required survell-
lance testina frequency and there Ls no recason teo suspect they ave {noperabdle.
1f the function, syatem, or loop under test or calibration is found {incperadle
or exceeds the rips level setting, the LCO aad the required surveillance
testing for the sysctem or loop shall apnly.

Raedundant operable components ate subdlected to {necreased tesiing during equip-

ment ocut-of~-service rizes. This adds further conservatism aad increazses
azsurance that adeguate cooling (s svallaible should the need zTise.

Maximum Averzge Plaznar LHGR, LHGR, and MCPR

The MAPIHCR, LHGR, and MCP2R shall be checked daily to determine L{f fuel bdburnup,
or control rod zovezent has caused changes (n power distriducion. Since changes
due to burnup ate slov, and only a few contrel rods are moved daily, s daflly
check ¢f power distribution Ls adeguate,
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Table 3.5.I-1

MAPLHGR VFERSUS AVERACE TTLANAR EXPOSURE
Fuel Type: 8DB274L

Average Planar

Exposura MAPLHGR

(Mud/t) (kW/£¢e)

200 11.2 |
1,000 11.3
5,000 11.9
10,000 12.1
15,000 12.2
20,000 12.1
25,000 11.86
30,000 10.9
35,000 3.9
40,000 : 9.3

Table 3.5.1I-2

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: 8DB274H

Average Planar

Exposure MAPLHGR

_ (Mwd/ ) (kW/£z2)
200 1.1
1,000 11.2
3,000 11.8
1C,000 12.1
15,000 12.2
20,000 12.0
25,000 11.5
30,000 10.9
35,000 10.0

40,000 | .
171

Amendment No. 76



Table 3.5.1I-3

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: BDRB265H

Average Planar

. Exposure MAPLHGR

(MWd /) kW/fr)
200 11.5
1,000 11.8
5,000 11.9
10,000 12.1
15,000 12.1
20,000 11.9
25,000 11.3
30,000 10.7
35,000 10.2
40,000 9.6

Table 3.5.I-4
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Fuel Type: 8DRR265L and P8NDRB265L

Average Planar

Exposure MAPLHGR
MWd/t) (kW/fz2)
200 11.6
1,000 11.5
5,000 12,1

10,000 2.1
15,000 2.1
20,000 11.9
25,000 11..3
30,000 10.7
35,000 10.2
40,000 .6
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Table 3.5.I-5

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: P8DRB284L,
GLTA-1, GLTA~2

Exposure MAPLHGR

(MWa/t) (kW/ft)
200 11.2
1000 11.3
5000 11.8
10,000 12.0
15,000 12.0
20,000 11.8
25,000 11.2
30,000 10.8
35,000 10.2
40,000 9.5
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LIMITING CONDITIONS FOR QPERATION

SURVEILLANCE REQUIREMENTS

3.6.C Coolant Leskave

D.

E.

.

Relief Valves

1{ the condition {n 1 or 2
above cannot be met, an orderly
shutdown shall be {nitiaced
and the resctor shall be ghut-
down in the Cold Condition
vithin 24 hours.

3.

Jet Pumos

1.

When more than cne relief
valve or one ot =ore safety
valves are known to be
falled, an orderly shutdewn
ahal) be iniciated and the
teactor depressurized to
less than 105 peig within
24 hours.

Whenever the rTeactor is in the
starcup or rua =ades, all jet
puz=ps shsll be operadle. If
{1t {8 determined that a jet
pump {8 inoperadlz, or (f zwe
or more jer pums f[low i{nstru-
went fallures oczur ind ciane-
not be corrected vithin 12
hours, an ordurly shutdownm
shall de (nf{ctizced and the
resctor shall be shyutdown (n
the Cold Condition wizhin 24
hours,

181
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4.6.C Coolant Leakaze

D. Relief Valves

1,

Jet

1.

At least one sz2fety valve 3nd
approxicmately oae-half of all
rellef valves shall be Seaca-
checked o7 replaced with a
bench-checkad valve each cpera-
ting cycle. All 13 valves (2
safety and 11 relisf) will nave
been cheocked or replaced upsn
the eomolecion of every second
eyele,

Once during each operatins
cycle, each relief valve.
shall be manually openad
until thermocouples and
acoustic monitors devmstream
of the valve indicate
steam is flowing from th
valve.

The inzZepgrity of the relie!!
szfety valve bellows shail be
continucusly sonitored,

At least ome relicf valve shall
be disassembled and daspeciad
cach operating cycle,

fusos

Whenever tharTe i3 resives
flow wizh the re=acter ia
.

startup or run =odes with be:h
recirculatisn pumps rumning,
Set pump operabilizy shall e
checked daily by verifying thas
the following cocaditizns do not
occur simultanecusly:
8, The two recirculscion locps
have 2 {lov imbalance of
152 or more when =S

ate opeTatad 1t the sas
speed.



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.6.E Jet Pumps

3.6.F Recirculation Pump Operation

N3

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

24 nhours unless the loop is
sooner returned to service.

Tollowing one pu=p cperaticn,
the discharge valve of the low
cpeed P TAY NOL be opzned
urless the speed of the faster
puo=p s lezis then 50, of its
rated rpeed,

teady state operation with both

recirculation pumps out of ser-
vice for up to 12 hrs is per-
mitted. During such interval
restart of the recirculation

umps {5 permitted, provided the

oop discharge temperature is
within 759F of the saturation
temperature of the reactor
vessel water as determined by
dome pressure,

C. Srructural Tntecrity

1. The struccursl {ntegrizy of

the primary systes shall be

Amendment Mo. 76

4.6.2 Jet Pumpe

&. The {ndicated walue of core
flov rate varies from the
walue d=Tlved foom loop
{lov measurements by —ore
ehan 101,

€. The di{fuser to Yoker plrum
differential pressure resd-
ing on an {adividual jet
pu=p varies {ros Tthe mesn
ef 21l jet puzp diffsren~

tiel pressurss by more thin
10I.

Whenever there {3 recirculation
€lov with the resc2ot in The
Stgrtuns or Run Hode and one tTe=
circulation pump 1d operating
with the equalizer walve clesed,
che diffucer to lover plenun
differential pressure shall be
checked dzily and the diffizren~
t{al pressure of =n §ndividual
Jet pusp in a loop 2hall mot
vary from the sean of all jet
pu=p differential pressures in
that loop by more than 102,

4,6.F Recirculation Pump Operation

1.

C. Structural

Yecirculastion pusp speeds shall
be checred and logged at least
ence per day.

Intecricy

1.

182
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3.6/4.6  BASES: e T

The basis for the equilibrium coolant iodinc activity limit is a
computed dose to Lhe thyroid of 36 rem at the exclusion distance during
the 2-hour period following a steam line break. This dose is computed
with the conservative assumption of a relcase of 140,000 lbs of coolant

prior to closure of the isolation valves, and a X/Q value of 3.4 x
10°% Sec/m3.

The maximum activity limit during a short term transicnt is established
from consideration of a maximum iodine inhalation dese less than 30C rem.
The probability of a stean line break accident coincident with an iodine
concentration transient is significantly lower than that of the accident
alone, since operation of the reacter with iodine levels above the
equilibrium value is limited to 5 percent of total operation.

The sampling frequencies arc established in order to detect the
occurrence of an iod:ne iransient which nay ¢xceed the eguilibrium
concentration limit, and to 3ssure thal the maximum coolant iodine
concenirations are not exceeded. Agditional sampling is requirted
following power changes and off-gas transients, since present

data indicate that the iodine peaking phenomencn is related to
these events.

3.6.C/4.6.C Coolunt lLeakage

Allowable leskacc rotes of coolant from the reactor coolant system have been
based on the predicted and experimentally observed behavior of cracks {n
pipco and on the ability to makeup coolant system leakage in the event of
loas of offsite a=-c power. The notmally expected background leakaze due to
equipment cdesisn and the detection capability for determining ccolant sys-
tem leskage were aloo consf{dered {n establishing the lim{ra. The behavior
of cracka in pipinp anvatcma has been experiuentally and analytically inveg=-
tignted &% part of the USAEC oponsored Reactor Primary Coolant System
Rupture Study (the Pipe Rupture Study). Work utilizing the daca obtained in
this study {ndicates that leakaze from & crack can be detected bafere the
crack prows to n dannerous or cricical slze by mecnanically or thermally
induccd cyclic loading, or stress corrosion cracking or some other mechanism
characterizad by gradual ecrack growth, This evidence sugrests that for leak-
age somewhat greater than the limit specif{ed for unidentified leakage, the
probability fs small that imperfections or cracks aspoctated with such leak-
age would growv rapidly, lHowever, the establishment of allovable unidentified
leaknge preater than that given (n 3,6.C on the basis of the data presently
available vould be prematurc because of uncertaint{cs assoclatad with the
data. For leakage of the order of 5 gpm, as specificd in 2.6.C, the experi-
mentol and analytical data sugpent & rensonadle margin of safety that such
laoakage msgnitude would not result from a crack approaching the critical

size for rapid propagation, Leakage less than the magaitude specified can de
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3.6/4.6 BASES

detected reasonably in a matter of few hours utilizing the
available leakage detection schemes, and if the origin
cannot be determined in a reasonably short time, the unit
should be shut down to allow further investigation and
corrective action.

The total leakage rate consists of all leakage, identified
and unidentified, which flows to the drywell floor drain
and equipment drain sumps.

The capacity of the drywell floor sump pump is 50 gpm and
the capacity of the drywell equipment sump pump is also 50
gpm. Removal of 25 gpm from either of these sumps can be
accomplished with considerable margin.

REFERENCES

1. Nuclear System Leakage Rate Limits (BFNP FSAR
Subsection 4.10)

3.6.D/4.6.D Relief Valves

To meet the safety basis thirteen relief valves have been
installed on the unit with a total capacity of 83.9% 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 12 valves operable, results in adequate margin
to the code allowable overpressure limit of 1375 psig.

To meet operational design, the analysis of the plant
isclation transient (generator load reject with bypass
valve failure to open) shows that 12 of the 13 relief
valves limit peak system pressure to a value which is well
below the allowed vessel overpressure of 1375 psig.

Amendment No. 76



3.6,6'6 EASS:
Experience {a relief valve operation shows that s testing of
S0 percent of the valves per year {s adequate 2 detect failures or
detariorations. - The rclief valves are benchtested avery

second operating cycle to ensure that their set points are within the
+ 1 percent tolerance. The celief valves ave tesced {n place once per
operating cycle to estadblish that they will open and pass steza,

The requirements established above apply vhen the nuclecr fystem can be
pressurized above smbient conditions. These regulramenty ave spplicable
at nuclear system pressures telow normal cperating pressures becauvse
abnormal operational transients could sosaibly start &z thess conditions
such that eventusl overpressure relief would de needad, However, thase
transients are much less szevere, {n terms of pressure, than those starting
ot rated ccaditions, The valves nsed not be fynctional wvhen the vessel
head (s removed, since tha sucleaT systam caanot be pressurizad.

REFERINCES

1. Nuclear Systez Pressure Relief Systea (2FHP TSAR Subsection 4.43)
2. Amendment 22 in response 2o AEC Question 4.7 of December §, 1971.

1. "Protection Against Overpressusa’ (ASHE 3oiler and Pressurs Vessel
Cade, Section II1I, Article 9

4, Browms Fecry Nucleat Plant Design Deficiescy Rapore-=Target Rosh
Scfaty-Relief Valves, trans=ittsd by J. I. Gllleland o ¥, E, Kruesi,

August 2%, 1973,

5. Generic Reload Tuel Applicacion, Licensing Teopical Rapors,
NEDE~-24011-P~-4 and Addenda.

3.8,2/4,6, 2 Jec Pumps

Teilure of & jat pusmp nozzle sg2emoly holddowm rachazism, nozgle 22zambdly
and/or riser, would lacreass the cross-seccional flew srea feor blovdown
follewing the design Sasis doudble-ended line seask, Alzo, failure cf the
di ffuser weuld eliminace the capabilicy to reflsed the cove 9 two-tnicds
height level following a recirculaiion 1ine brsax, Thersfore, Lf & Zailurs
securrad, repaics aust de =madse,

=ve detscczion tachnique s as feollowve. With the twe recirculazion rumps
balanced in speed o within = 5 percent, the flow razes in boch vecirsula-
cian loops will be vertified by sontrol roem =oniloring {nstzuments. If ths
oo flow rate values do noct diffar by mors than 10 perceng, Tiser and nozzls
assemdly [acegTity has Sesn verilfiad.
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3.6/4.6  BASES:

1f they do d{ffer by 10 percent or more, the core flow rate messured by the
Jet pump diffuser differenctial pressure system must be checked against the
core {lov rate derived (rem the measured values of loop flow to core flow
correlation. If the difference between measurcd and derived core flow rate
ls 10 percent or more (with the derived value higher) diffuser measurements
vi{ll be taken to define the location within the vessel of failed jet punp
nozzle (or riser) and the unit shut down for repalrs. 1If the potential
blowdown [low area {s (ncreascd, the system resistancs to the recireulation
pump le also reduccd; hence, the affected drive pump will "run out" to a
suhstantlally higher flow rate (approxlmately 115 percent to 120 percent

for a alnple nozzle fatlure), If the tvo loops sre halanced in flow at the
aeme pump ypeced, the rcafstance charscteri{gtics cannot have changed. Any
tmbalance betveen drive loop flowv rates would be {ndlcated by the plant
rrocess instrumentation. In zddition, the affected jet pump would provide a
leakaze path past the core thus reducing the core flow rate, The revarge
flov throurh the {nactive jet pump would sti{l]l be {ndfcated by a positive
Jifferentlal pressure but the net effect would be a siighe decresse (3 ser-
cent to & percent) in the total core flov messured., This decrease, together
vith the loop flov increase, would result in a lack of correlation betveen
measured and derived core {low rate, Finally, the affected {et pump diffuser

diffecrentfal pressure signal would be reduced because the backflow would be
less than the normal forwsrd flow.

A narzle-riscr system fallure could also generate the cotncident fa{lure of

a et pump difluser body: however, the converse is not true. The lack of

any suhstantial stress {n the jet pump diffuser body makes faflure {mpoasible
vithout an lnirial nozzle-riser syscem faflure,

J.6.T/4.8.v Recirculation ?ymp Operation

P operation withour forced recireulacion
w12 hours.  And the star: of a

will not be permicted
recirculation pump from rhe
onditicn will not be permicted unle

cor s the temperature
ne 100D to be st

arted and the core cooclant temperat
This reduces the positive

ure
reactivity inscercion to an

Amendment No. 76



.

1.6/4.6 BASES

These tests will include stroking of the 'snubbers to verify
proper piston movemant, loeck=-up and ble=d. Ten percent or cen
snubbers whichaver is less, represents 2n adequate sample for
such tests. Observed failures on these samples should require
testing of additional units. Those snubters designated in Table
3.6.H as being in high radiation areas or especially difficule to
remove need not be selected for functional tests provided
operability was previcusly verified.

Snubbers of rated capacity greater than 30,000 15. are exempt from the
functicnal testing requirements because of the imoracticabiiity of tasting
such larg2 units. :

1. Report, H. R. Erickscn, Bergen Patarson to X. R. Goller,
October 7, 1974, Subject: Hydraulic Shock Sway AZTestors

~y
i~
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

ONTAINMENT SYSTEMS 8.7 CONTAINMENT SYSTEMS
Apoplicability Applicability

Applies to the operating status Applies to the primary and
of the primary and seccncdazxy secondary ccntaliamens
conta.nment systems., integrity.

Chl=ctive
-To assure the integrity 0f the
rimary and secondary To verify the integrity of the
ccntainment systems., primary and secondary

containment,

Soecificaxion

A. Primary Containment
A. 2rimary Cocntaiament
1. At any time that the
irradiated fuel is in 1. Pressure Sucoressicn
the reactor vessel, Chamber
and the nuclear
system is pressurized a&. The suppression

atove atmospheri
pressure or work is
being done which has

chamber water level
be checked gnca per

N emcial day. Whenever heat
the potential to 1s added to the
drain the vessel, zhe

_ . suppression poel by
Pressure supgression tos st 2 en
pcol wazer level and <ing o e ECCS
temperature snall =e or PEIfef valves the
mainnained wizhin =i pool temperatyre shall
£5llowing limicss be continually mon{tored
except as specified and shall be observyed
in 3.7.A.2. and logged every 5

minutes until the heat

a. Minimum water level = addition i3 terminated,

~6.25" (differential
pressure control
>0 psid)

-7.25" (0 psid differen-
tial pressure control)

b. Maximum water level =

111
'S
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LIMITING CCNDITIONS FOR QOPERATION

SURVEILLANCE REQUIREMENTS

3.7 CONTAINMENT SYSTEMS

6. Drywell-Suppression Chamber
Differential Pressure

a.

Amendment No.

Differentizl pressure
between the drywell and
suppression chamber shall
be maintained at equal

to or greater than 1.1
psid except as specified
in (1) and (2) below:

(1) This differemtial
shall be established
within 24 hours of
achieving operating
temperature and
pressure. The
differential pressure
may be reduced to
less than 1.1 psid
24 hours prior :o
a scheduled shutdown.

{(2) This differencial
may te decreased to
less than 1.1 psid
for a maxinmum of feour
hours during required
operability testing
of the HPCI system,
RCIC system and the
drywell-pressure
suppression chacber
vacuum breakers.

If the differential
pressure of specifica-
ticn 3.7.4.6.a cannot be
maintained and the
differential pressure
cannot be restored within
the subsequent six ()
hour period, an orderly
shutdown snall be init-
iated and the reactor
shall be in the Cold
Shutdown condition
within 24 hours.

76

§,7 CONTAINMENT SYSTEMS

6. Drywell-Suppression Chamber
Differential Pressure

a. The prassuyre differ-
ential between the
drywell and suppression
chamber shall be recorded
at least once each shife,
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LIMITING CONDITIONS FOR QPERATION

SURVEILLANCE REQUIREMENTS

3.7 CONTAINMENT SYSTEMS

H. Containment Atmosphere
Monitoring (CAM) System -

H, Analyzer

1. Whenever the reactor 1is
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
gtatus 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. 76
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4,7 CONTAINMENT SYSTEMS

H. Containment Atmosphere
Monitoring (CAM) System -

§2 Analyzer

1. Each hydrogen analyzer
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 FUNCTICNAL
TEST monthly.
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TABLE 3.7.A
PRIMARY CONTAINMENT ISOLATION VALVES

Nunber of Power Maximua Action on
Operated Vaives Operating Normal Inftiating
Group Valve Identification Inboz2rd  Outboard Tine (sec.) Position Sizosl

1 Mafa steamline 1solation valves 4 4 Je<T <5 0 GC
(rcv-1-14,26,37,65) ;1-15, 27, 38, & 52)

1 Main steamline drain isolation 1 1 15 c sC (
valves FCV-1-55 & 1-56

1 Reactor Hater sample line {sols- 1 1 5 C sC
tion valves

2 RHURS shutdowvn coolling supply
{solatfon valves FCV-74-48 & 47 1 1 40 c sC

2 WIRS - LPCI to reactor FCV-74-53, 67 2 30 c sC

2 Heactor vessel head spray isola-
tion valves PCv-74-77, 78 1 1 30 C SC

2 RHRS fluah and draln veat to (
suppression chamber 4 20 C sC
FCV-74-102, 103, 119, & 120

2 Suppczsslon Charber Drain 2 15 C sC
FCV~74-57, S8

2 Drywzll equipaent drain discharge _
fuolation valves PCV-77-15A, & 15B 2 15 0 e

2 Uryuell floor drata discharge

tuolation valves FCV-77-2A & 2B . 2 13 0 GC
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TABLE 3.7.A {Contipnued)

Nucber of Pouer Maxionnm Action o2
Operated Valves Operatiog Normal Inftiacing
Groud Valve Identification Inboard  Outhoazd Time (sec.) Posficion __Sigual
3} Resctor water cleanup systea supply
{solatfon valves FCV-69-1, & 2 i 1 30 0 GC
} Reactor vater cleanup systea
feturn faolatfon valves FCV-69-12 1 60 0 GC
4 FCV 73-81 (Bypass around FCV 73-13) 1 10 0 GC
4 HPCIS steaulive fsolation valves 1 1 20 0 GC
¥CV-73-2 & 3
b KCICS steanline {solatfon valves 1 1 13 0 cC
FCV-T71-2 & 3
6 Deyvell nicrogen purge inlel 1s0la-
tion valves (PCV-76-18; 1 5 c sC
6 Suppression chauber nltrogen purge
{nlet isolation valves (FCV-76-19) 1 5 C SC
6 Drywell Mala Exhaust tsolatlon
valves (FCV-64-29 and 30) 2 2.5 c ¢
6 Supprasuion choeber matin exhaust
faclatloa valves (FCV-64-31 and 1) 2 2.5 Cc sC
6 Bryuell/Suppression Chaoher purge
fuler (¥FCV-5A-17) 1 2.5 ¢ ¢
6 Deywell Atussphere purge fnlet

(VCV-64-13) 1 2.5 c sc
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Note 1:

TABLE 3.7.A (Coutinued)

Valve Identification

Torus Hydrogen Sample Line Valves
Analyzer A (FSV-76-55, 56)

Torus Oxygen Sample Line Valves
Analyzer A (FSV-76-53, 54)

brywell Hydrogen Sample Line Valves
analyzer A (FSV-76-49, 50)

Drywell Oxygen Sample Line Valves
Analyzer A (FSV-76-51, 52)

Sample Return Valves - Analyzer A
(FSV-76-57, 58)

Torus Hydrogen Sample Line Valves
Analyzer B (FSV-76-65, 66)

Torus Oxygen Sample Line
Valves-Analyzer B (FSV-76-
63, 64)

brywell Hydrogean Sample
f.ine Valves—-Analyzer B
(FSV-76-59, 60)

Prywell Oxygen Sample Line
Valves-Analyzer B (F§V-76-
61, 62)

Sample Return Valves-
Analyzer B (FSV-76-67, 68)

Number of Power
Operated Valves
Inboard

1

Outboard

|

Maximum
Operating Normal
Time (Sec.) Position
NA Note
NA Note
MA Note
NaA Note
Na 0
NA Note
NA Note
NA Note
NA Note
NA 0

Action On
Iniviating

5C

sC

SC

SC

sC

SC

sC

Analyzuers are such that one is sampling drywell hydrogen and oxygen (valves from drywell open-
valves from torus closed) while the other is sampling torus hydrogen and oxygen (valves from torus

open - valves from drywell closed)
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TABLE 3.7.A (Continued)

Valve Identification

Suppression Chamber purge inlet
(FCV-64-19)

Drywell/Suppression Chamber nitro-
gen purge inlet (FCV-76-17)

Drywell Exhaust Valve Bypass to
Standby Gas Treatment System
(FCV-64-31)

Suppression Chamber Exhaust Yalve
Bypass to Standby Gas Treatment
System (FCV-64-34)

Drywell/Suppression Chamber Nitrogen
Purge Inlet (FCV-76-24)

RCIC Steamline Drain (FCV-71-6A, 6B)

RCIC Condensate Pump Drain
(FCY-71-7A, T8)

HPCI Hotwell pump discharge isola-
tion valves (FCV-73-17A, 17B)

HPCI steamline drain (FCV-75-57, 58)

TIP Guide Tubes (5)

Number of Power
Operated Valves

Inboard

Ma x 1 mum Action on
Operating Normal Inftiating
Outboard Time (sec.) Position Signal
i 2.5 C SC
1 5 c SC
1 5 c SC
1 5 C SC
1 5 C 5C
2 5 0 GC
2 5 0 GC
2 5 C SC
2 5 0 GC
1 per gquide  NA C GC

tube
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TABLE 3.7.A (Continued)

Valve Identiffcatfon

Staudby liquid control aystem
check valves CV 63-526 & 525

Fecdwater check valves
CV-3--558, 572, 954, & 568
Control rod hydraulfc return
check valved (vV-85-576 & 573

RHRS — LPCI to treactor check
valvea CV-74-54 & 68

Nurcber of Powar
”“Qggfuted Valves

Tabcard  Outboard
1 i
2 2
1 1
2

Max{imun
Operating Normal
Tige (coc.) Pesition
NA C
NA 0
NA 0
NA C

Actioa on
Iniciating

Signal

Process

Process

Proucess

Process



73-2
73-3
73-44

74-47
| 74-48

74-53
74-57

74-58

74-60

74-81
74-67
74-71

74-72

74-74

TABLE 3.7.D (Continued)

Valve
Identification

Supply
Sunply

Steam Supply
BPCI Steam Supplv Bvpass
RCIC Steam Supply

RCIC Pump Discharge

Steam Supply
Steam Supply

Pump Discharge

2 Zhutdown Suction

2HR Shutdown Suction

IR LPCT DY churge

Suppression Chamber
ipray

RUR Suppression Chamber
Spray

RHR Drywell Spray
RHR Drywell Sprav
RHR LPCI Discharge

RHR Suppression Chamber
Spray

RHR Suppression Chamber
Spray

RHR Drywell Spray

Amendment No. 76

(8]

Test
Medtum

Yater (2)

Water {2)

Air (1)
Afr (1)
Air (1)

Water {2)

Afir (1)
Alr (1)

Wwater (2)

Water (2)

Warero

Warer {23

Water (2)

water (2)

Water (2)
Water
(2)

Water

Water (2)
(2)

Woter

Water

—

Tesrt
Method

Appliad between 69-1, 69-500
and "10-305

apniied between 6Y=2, §3-500
and 10-505

Applied bhetween 71-2 and 71-3
spplicd Letween 73-2 and 733
Applied between 71-2 znd 71=3

Apvlied between 3~66, 3-568,
69-579, 71-39, and 85-576

Applied between 73-2 and 73-3

Applied hetween 73=2 and 73-3
Apolied between 3-67, 3-5534,

and 73-44

Appiied between 74-47 ., 74-754,
74=-49, and 74-651

Appiied between 75°&d,74-661
and r4--3

Aprrifed belween 4-% o T4=S5

Apnlied between 74=37, 7
and 74-39

Applied between 74-37,
and 74-39

Applied between ,4=60. 74-81

Applied between 74-67,

Applied between 74=—57 anu 74-69

Applied between 74-7i. 74-72,

and 74-73

Applied bertween 74-71, 74-72,
and 76-73

Applied between 74-74, 74=75



alves
14=175
14-77
re-78

tm
361/662

15-25
15-32

15-57

15-58

17

706~18

16-19

16-24

17.-2A
77-23%
77-15A
17-153

70-2564A
30-2543

-255

TABLE 3.7.D (Continwed)

Valve
Identification

RIR Orywell Spray
RHR Head Spray

RXX Head Spray

RHR Shutdown Suection
Core Spray Discharge
Core Spray Dischargs

Cors Cpray to Auxiliary
Boilers

Core Spray To Auxiliary
Boilers

Drywvell/Suppresaion Chamber
Nitrogen Purge Inlet

Drywell Nitrogen Purge Inlet

Suppression Chamber Purgs
Inlet

Drywell/Suppression Chamber
Nitrogen Purge Inlet

Drywell Floor Drain Sump
Drywell Yloor Draiao Suxp
Drywvell Iquipment Draia Sump

Drywell Iquipment Dratia Sump

Radistion Monitor Suetion

Radiation Moniter Suctios

Radiation Monitor Suction

Teast
Med{ium

Ucttr(Z)
H‘tur(z)
2)

Watar

(2)
(2)
(2)
(2)

Water
Water
Yatasr

Water

(2)

Water

Ri:rogoa(l)

(L
(1)

Nitrogen

Mitrogen

e (D

Water(z)

:er(z)
Hlter(z)
water(2)

age (D)
Air(z)

Ait(z)

261

Tast
Method

Applisd between
dpplisd betwesn
Applied betwesn

Applied datvesen
Applied between
Applied between

Appliad betwesn
Applied datween
Applied betwveen

Applied detwesn
Applied batwvean
Applied betwesn
and 76-24

Applied bdetwean
Applied betwean
Applied detvean
Applied batwveen

Applied Setween
and 90-255

Appliad betwesn
gad 90-255

Applisd batwsen
snd 90-255

T4=74 and 7473
74-77 mnd 74-78
74-77 and 74~78

744860 snd 74-461/662
75-25 snd 73-27
75-33 &nd 75-58%
73=37 and 75-58

75-37 aad 73-3%
76-17, 76-18, 76-19

76-17, 76-18, 76-19
76=17, 76-18, 76-19%

§4~17, 64-18, 64-19,

77-2A and 77-23
77-2A and 77-23
77-15A e3d 77-183
771354 22d 77-153
90-2544, 90-2843, exd

90-2544, 90-2543,

30-254A, 90-2543,



Valves

76=-49
76-50

76-51

76-55
76-56
76-57
76-58
76-59

76-60

76-62
76=-63

76-64

TABLE 3.7.D (Continued)

Valve
Identification

Containment Inerting
Containment Inerting
Containment Inerting
Contaimment Inerting
Contaimment Inerting
Containment Iﬁerting
Containment Inerting
Containment Inerting
Containment Inerting
Containment Inerting
Containment -Inerting -~
Containment Inerting
Containment Inerting
Containment Inerting
Containment Inerting
Containment Inerting
Containment Inerting
Containment Inerting
Containment Inerting

Containment Inerting

Test
Medium

Air
Air

Air

Air
Air
Air
Air
Air

Air

26la

Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve
Applied
valve

Test
Method

between inboard
and 76-49.
between inboard
and 76-50.
between inboard
and 76-51.
between inboard
and 76-52.
between inboard
and 76-53.
between inboard
and 76-34.
between inboard
and 76-55.
between inboard
and 76-36.
between inboard
and 76-57.
between inboard
and 76=38.

between inboard

and 756-39.
between inboard
and 76-60.
between inboard
and 76-~61.
between inboard
and 76~62.
between inboard
and 76-63.
between inboard
and 76-64.
between inboard
and 76-65.
between inboard
and 76-66.
between inboard
and 76-67.
between inboard
and 76-68.

block

block

block

block

block

block

block

block

block

block

block.

block
plock
block
block
block
block
block
block

block



TABLE 3.7.D (Coutinued)

Valve Tast Teast

Valves Identification Nedium Mathed

50-257A  Radiatios Moaltor Discharge aee® Applisd betweea 90-257% asd $0-2373
90-2573 Radistion Monitor Discharxs Air‘l) Ayyli;d betresa $0-237A amd 90-237%
84=38A Containment Atmospheric Dilution Adr Applied betwesa 34-8A and B4-600
84~8B Contaloment Armcspheric Dilutiom Adr Applied batwesn 54-33 and 84~60L
84-8C Coatainmant Atmospharic Dilutiom Alr Applied between 84-5C and 84-603
84-3D Containment Atmospheric Diluticm Adx Applisd betwsen 34-3D and 34602
84-19 Containment Atmospheric Dilutioan Air Applied betumen 64-32, 64-33, 64-29,

6430, and 84-19

(¢9) Air/ﬁitrogen test to be displacement flow.
(2) Water test to be.fnjection loge_or downstream .collection.

Valve Test Test
Valves Tdentification jledium < iethod
54=20 *3in Exhaust to Standby Cas Treatment Aiz(l) Aoplied batuween 84~20, 64-14T1,

64=-140, and 64-31
84-600 Mgin Exhaust to Standby .Cas Trea:ment‘.Nitrnnen(l) Applied between 84-3A-and-84-600
84=601 Main Fxhaust to Standby Gas Treatment Hitrofen Applicd Detteen 34-8i3 cnd 84-601
84=60(2 3ln Fxhaust to Standby Cas Treatment !Tlcrofea Applied becwzen 84-8C and 84-603
$4=607 Mala lU'xhaust to Standby Cas Treatment ilitzoren Applied between 84-3D0 and 84-602

th= 141 lirywe il rressurization, Comp, Bypass At (1) Applicd between 64-141, 64-140,
64=30, and 84-20

64=140 Drywell Tressurization, Comp. DNisc. Air(l) Applied betrween 64-141, §4-1480,
64-31, and 84=20

64=-137 Drywell Pressurization, Comp. Suction Air(l) Applied between §4-139, 64=141,
and 54-34

l)'Air/nitrogen test to be displacement flow
(2) Water test Zo be injection loss or downstream collection.
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TABLE 3.7.FE
SUPPRESSIOM CHAMBER INFLUENT LINES
STOP-CHECK GLOBE ISOLATION VALVES

Valve Teat Test
Velves Idcntification Medium Method
71-14 RCIC Turbine Exhaust Water Apply between 71-14 and 71-580
71-132 RCIC Vacuum pump Discharge Hater Apply betweea 71-32 and 71-592
75-23 HPCI Turbine Exhaust Water Apply betwveen 73-23 and 73-603
73-24 HPCI Turbine Exhaust Drain Water Apply betweea 73-24 and 73-5609
TABLE 3.7.F

CHECK VALVES CN SUPPRESSION CUAMBER INFLUENT LINES

Valve Test Test

Valves Idencificarcion Hedium Method
71-5282 RCIC Turbine Exhaust Water Apgly between 71-14 and 71-520
1-392 2CTC Vacuum DPump Ciacharge Water Apply between 71-32 and 71-532
73-5C3 HPCL Turbine Zxhaunt Water Apply tetween 73-23 and 73-601
73-609 HPCI Cxhausc Drain Water Apply between 73-24 and 73-€09



—
TARLE 3.7.H (Continued)
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Spare (testable)

Power

CRD Rod Position Indic.
1t 1] 1 "

Power

CRD Rod Position Indie.

Containment Alr Monitoring System



BASES

1.7.A 4474

Primary Conta{nmen?

The integrity of the primary corntainment and operation of the core
standby cooling system in combination, limit the off-site doses o
values less than those suggested in 10 CFR 1C0 in the event of 2
break 1r the primary system piping. Thus, containment integrity is
specified whenever the potential for violaticn of the primary reactor
system integrity exists. Concern abeout sucha viglaticn exists when-
aver the reactor is critical and above atmospheric pressure. An
exception is made %o this requirement during initial core loading

and while the low power test program is being conducted and ready
access to the reactor vessel is required. There will be no pressure
on the system at this time, thus greatly reducing the chances of 2
sipe break. The reactor may be taken critical during this period;
Aowever, restrictive operating procedurss will be in affect again

t5 minimize the probabiiity of 2n accident occurring, Procedures

and the Rod Worsh Minimizer would 1imit control worth such that a
rod drop would not result in any fuel damage. [n addition, in the
unlikely event that an axcursion did occur, the reacter building

and standby gas treatment system, which shall e cperational during
this time, offer a sufficient Sarrier to keep offsite doses well
nelow 1C CFR 100 Yimits.

The pressure sucpression pool water provides the hea” sink for the
reactar orimary system energy release following 2 ocostulated rupture of
tne system. The pressyre suppressicn chamber watear volume must adsard
tme associated decay and structurai sensible heat released during primary
system dlowdown frem 1,038 psig. Since all of the gases in the drywel ]
are purged into the pressure syppressicn chamber air space during a lcss
of coolant accident, the pressure resulting from iscthermal compression
slus the vaper oressure of the licuid must not exceed 52 psig, the
sugpression chamcer maximum pressure. The cesign velume of the.
suppression chamoer (water and air) was ottained by considering that the
total volume of =eactar coolant to be concensed §s discharged to the
sucpression chambe~ and that the drywell volume is surged to the
sugpression gnamser,

Using the minizum or =maximum water levels given in the specifications, con-
tainment pressure during the design basis accident is approximately 49 psig,
wnich is below the maximum of 62 psig. The maximum water level indi-

cation of -1 inch corresponds to a downcomer submergence of % feet

7 {aches and a water volume of 127,800 cubic feet with or 128,700 ft” without
drywell-suppression chamber differential pressure control. The ainimum

water level indication of -6.25 inches with differential pressure control and
-7.25 inches without differential pressure control corresponds

to a downcomer submergence of approximately 3 feet and a water volume

of approximately 123,000 cubic feet. Maintaining the water level

hetween these levels will assure that the torus water volume and down-

comer submergence are within the aforementioned limits during normal

plant operation. Alarms, adjusted for iInstruiment error, will notify

the operator when the limits of the torus water level are aporoached.

The majority of the 3odega tests wers run with a submerged length of

4 feet and with complete condensation. Thus, with respect to down-
comer submergence, this specification is adequate. The maximum
temperature at the eand of blowdown tested during the Humboldt Bay

and Bodega Ray tests was 170°F and this is conservatively taken to

be the limit for complete condensation of the reactor coeclant,
although condensation would occur for temperatures above 170°F.

267
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Should it be necessary to drain the suppression chamber, this should only be
done When there is no requirement for core standby cooling systems operatibilit
Under full power cperation conditions, blowdown from an initial suppression
chamber water temperature of 95°F results in a peak long term water
temperature of 170°F which is sufficient for complete condensation. At this
temperature and atmospheric pressure, the available NPSH exceeds that

required by both the RHR and core spray pumps, thus there is not

dependency on containment overpressure.

Experimental data indicate that excessive steam condensing loads can be
avoided if the peak temperature of the suppression pool is maintained below
200°F local. )

Specifications have been placed on the envelope of
reactor operating conditions so that the reactor can be depressuirzed in a
%ime]y manner to avoid the regime of potentially high suppression chamber
oadings.

Limiting suppression pool temperature to 105°F during RCIC, HPCI, or
relief valve operation when decay heat and stored energy is removed from
the primary system by discharging reactor stzam directly to the suppression
chamber assures adequata margin for controlled blowdown anytime during
RCIC operation and assures margin for complete condensation of steam from
the design basis loss-of-coolant accident.

In addition to the limits on temperature of the suppression chamber pool
water, operating procedures define the action to be taken in the event a
relief valve inadvertently opens or siticks open. This action would include:
(1) use of all available means to close the valve, (2} initiate suppression
pool water cooling heat exchangers (3) initiate reactor shutdown, and

(4) if other relief valves are used to depressurize the reactor, their
discharge shall be separated from that of the stuck-open relief vaive to
assure mixing and uniformity of energy insertion to the.pcol.

If a loss-of-coolant accident were to occur when the reactor water
temperature is below approximately 330°F, the containment prassure will
not exceed the 52 psig code permissible pressures even if no condensation
were té occur. The maximum allowable pool temperature, whenaver the
reactor is above 212°f, shall be governed by this specification. Thus,
specifying water volume-temperature requirements applicable for reactor-
water temperature above 212°F provides additional margin above that
available at 330°F.

268
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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 QOctober 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 1.1 psid and a suppression chamber water level corresponding

to a downcomer submergence range of 3.06 feet to 3.58 feer will assure the
integrity of the suppression chamber when subjected to post-LOCA suppression
pool hydrcdynamic forces.

The relatively small containment volume inherent in the GE-BWR pressure suppres-—
tion contazinment 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
nydrogen combined with an air atmosphere to result in a flammable concentration

in the containment. 1If a sufficient amount of hydrogen is generated and oxygen

is available in stoichiometric quantities the subsequent ignition of the hydrogen
in rapid zecombination 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.

269
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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
pericds 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 24-~hour period to provide
inerting is judged to be sufficient to perform the leak inspection and
establish the required oxygen concentration.

To ensure that the hydrogen cencentration is maintained less than
4% following an accident, liquid nitrogen is maintained on-site for
centainment 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,
requirement of 2500 gallons is conservative. 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 operation. Failure of one system does not reduce the ability to monitor
System atmosphere as a second indnpendent and redundant system will still
be operable.

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

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

0f 100 scfm will limic the peak drywell and wetwell hydrogen con-
centration to 3.6% (at 4 hours) and 3,87 {at 32 hours), respectively,
This is based upon purge initiation after 20 hours at a flow rate of
100 sefm to maintain centainment pressure below 30 psig. Thus, peak
terus hydrogen concentration can be controlled beleow 4.0 percent using
either the direct torus aydrogen monitoring system or the drywell
nydrogen monitoriag systen with appropriate conservatism (= 3.8%)
as a guide for CAD/Purge cperations.

3
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%.0 MAJOR -NESIGY FEATURES
' —_— -

5.1  SUTE FEATHRES

Browns Ferry unit J is located at Brownms Ferry Nuclear Plant
site on property owned by the United States and {n custody of
the TYA, The size shall consist of approximately 840 acres
on the north shore of Whecler Lake at Tonnessee River %tle

29¢ ia Limcstone County, Alabama. The minimum distance f[roa
the outside of the secondary contalnment bullding to the

boundary of the exclusion ares as defined {n 10 CFR 100.3
shall be 4,000 feet.

5.2 REACTOR

Poamiiiiutie et

A. The reactor core may contain 764 fuel assemblies comsisting
of 8x8 assemblies
having 63 fuel rods each, and 8x8R (and P8x8R) assecblies
having 62 fuel rods each.

B. The reactor core shall contain 185 cruciform-shaped control
rods. The control material shall be boron carbide powder

(BAC) compacted tg approximately 70 percent of theoretical
density.

.3 REACTOR VESSEL
The reszctor vessel shall be as described in Table &4.2-2 of the

FSAR, The applicable deslgn codes shall be as descrided in
Table 4.2-1 of the FSAR.

5.4 PONTAIHHENT

A. The principal design parameters for the primary containment
shall be as glven {n Table 5.2-1 of the FSAZR, The applicadle
desicn codes shall be as described in Section 5.2 of the FSAR.

8. The sccondary containment shall be as descrided in Section
$.3 of the FSAR.

Penetrations to the primary centainment and piping passing
through such penetrations shall be designed in sccordance
with the standzrds set forth in Section 5.2.3.4 of the TSAR,

$.5 FUEL STORAGE

A. The arrangement of fuel tn the new-fuel storage facilizy

2 shall be such that ke , for dry condltions, ls less than
0.50 and flooded {s iess than 0.95 (Section 10.2 of FSAR).

330
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

* e x¥

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NOJ6 TQ FACILITY LICENSE NO. DPR-33

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 1

DOCKET NO. 50-259

1.0 Introduction

By letter dated April 29, 1981 (TVA BFNP TS 161), which was supplemented
by Tetters dated June 12, 1981 and July 13, 1981, 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. The proposed
amendment and revised Technical Specifications would (1) incorporate

the Timiting conditions for operation of the facility in the fifth

fuel cycle following the fourth refueling of the reactor and (2) reflect
new primary containment atmospheric hydrogen monitoring instrumentation
being installed during the current refueling outage. In support of

this rel?a? application, TVA submitted a supplemental reload licensing
document!! prepared by the General Electric Company (GE), errata and
addenda sheets to th %oss—of—Coolant Accident Analysis for Browns Ferry
Nuclear Plant Unit 1(2) (originally issued September 1977) also prepared
by GE and proposed changes to the Technical Specifications.

2.0 Discussion

Browns Ferry Unit No. 1 (BF-1) shutdown for its fourth refueling on
April 11, 1981, BF-1 was initially fueled with 764 of the General
Electric Co. (GE) 7 x 7 fuel assemblies containing 49 fuel rods each.
During the first refueling, 166 of the 7 x 7 fuel assemblies were
replaced with a 1ike number of one water rod 8 x 8 fuel assemblies
containing 63 fuel rods each. During the second refueling, an additional
156 of the original fuel assemblies were replaced with two water rod
retrofit 8 x 8R fuel bundles containing 62 fuel rods each. During the
third refueling outage, another 232 of the 7 x 7 fuel bundles were
replaced with P 8 x 8 fuel assemblies, each containing 62 fuel rods.
The prepressurized fuel assemblies (P 8 x 8R) are essentially identical
from a core physics standpoint to the two water rod fuel assemblies

(8 x 8R) except that they are prepressurized with about three rather
than one atmospheres of helium to minimize fuel clad interaction. Our
evaluation of the P 8 x 8R fuel is discussed in the safety evaluation
attached to our letter of April 16, 1979 to General Electric approving
the use of this fuel in BWR reload licensing applications. The larger
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inventory of helium gas improves the gap conductance between fuel

pellets and cladding resulting in reductions in fuel temperatures,

thermal expansion and fission gas release. The pressurized rods

operate at effectively lower linear heat generation rates and are
therefore expected to yield performance benefits in terms of fuel
reliability. The increased prepressurization also results in improved
margin to MAPLHGR 1imits by reducing stored energy.

During the current refueling outage, all of the remaining 214 original 7 x 7
fuel bundles will be replaced along with 46 of the 8 x 8 fuel assemblies.
Thus, a total of 260 new fuel assemblies will be loaded in the core,
consisting of 256 of the P8 x B8R fuel bundles and 4 lead test assemblies
(two GLTA-1 and two GLTA-2)}. The four lead test assemblies {(LTAs)

are exactly the same as the standard P8DRB284L (P8 x 8R) reload bundle fuel
except for a small axial section of increased Gadolinia content in some
rods. Test measurements will be performed on these bundles during

Cycle 5 to benchmark the effect of this increased Gadolinia content.

A1l approved thermal-mechanical and reload methods described in NEDE-
24011-P-A, "General Electric Standard Application for Reload," will

hold for these LTAs.

With this refueling, Browns Ferry Unit 1 will continue to be on an 18
month refueling cycle. Units Nos. 2 and 3 are also on 18 month refueling
cycles.

As noted above, this reload involves loading of prepressurized GE 8 x 8
retrofit (P8 x 8R) fuel. This is the same type of fuel as was loaded
during the last reloads for all three Browns Ferry Units. The description
of the nuclear and mechanical designs of 8 x 8 retrofit fuel is contained in
References 3 and 4. Reference 3 also contains a complete set of refer-
ences to topical reports which describe GE's analytical methods for
nuclear, thermal-hydraulic, transient and accident calculations, and
information regarding the applicability of these methods to cores
containing a mixture of fuel. The use and safety impliications of pre-
pressurized fuel have been found acceptable per Reference 4. The conclusions
of Reference 5, which was cited above, found that the methods of Reference
3 were generally applicable to prepressurized fuel. Therefore, unless
otherwise specified, Reference 3, as supported by Reference 5, is adequate
justification for the current application of prepressurized fuel.

Evaluation

Reactor Physics

The reload application follows the procedure described in NEDE-24011-P,
"Generic Reload Fuel Application.” We have reviewed this application and
the consequent Technical Specification changes. The transient analysis
input parameters are typical for BWRs and are acceptable. Core wide
transient analysis results are given for the limiting transients

and the required operating 1imit values for MCPR are given for each

fuel type. The revised MCPR 1imits are required by the reload and they
are acceptable,
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Thermal Hydraulics

As stated in Reference 3, for BWR cores which reload with GE's retrofit
8x8R 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.

To assure that the fuel cladding integrity SLMCPR will not be violated
during any abnormal operational transient or fuel misloading, the most
Timiting events have been reanalyzed for this reload by the licensee,
in order to determine which event results in the largest reduction in
the minimum critical power ratio. These events have been analyzed for
the exposed fuel and fresh fuel. Addition of the largest reductions in
critical power ratio to the SLMCPR was used to establish the operating
Timits for each fuel type.

We have found the methods used for this analysis consistent with previously
approved past practice (Reference 3). We have found the results of this
analysis and the corresponding Technical Specification changes acceptable.

ECCS Appendix K

Input data and results for ECCS analysis have been given in References
1 and 2. The information presented fulfills the requirements for each
analyses outlined in Reference 3.

We have reviewed the analyses and information submitted for the reload

and conclude that BF-1 will be in conformance with all requirements of

10 CFR 50.46 and Appendix K to 10 CFR 50.46 when it is operated in accor-
dance with the Technical Specifications we are issuing with this amendment.
Supplemental calculations that address the issues of NUREG-0630 have also
been given in Reference 2.

Changes to Technical Specification

Our evaluation of the specific changes to the Technical Specifications
resulting from the current reload is presented below:

Pgs. 9, 16, 131 and 160 - Since this reload removes the last of the
original 7 x 7 fuel elements, the linear heat generation rate limit

on these fuel elements is no longer pertinent and is being removed from
the Technical Specifications and the bases.



Pgs. 19, 25 and 169 - This is the first reload for BF-1 in which the
transients were analyzed by General Electric's 0DYN Code as required
by the staff. An additional citation is being added to the Technical
Specifications to reference NRC's approval of this Code for core
reloads.

Pgs. 19 and 221 - Section 2.1 of the Technical Specifications contains
the bases for the "limiting safety system settings related to fuel
cladding integrity." At the bottom of page 12 there is presently a
paragraph relating to operation in the natural circulation mode. This
paragraph is being moved, verbatim, to the bases for recirculation pump
operation on p. 221, which is a more appropriate location. There is

no safety significance to this reformating of the Technical Specifications.

Pgs. 30 and 219 - In Sections 2.2 {bases for reactor coolant system
integrity) and 3.6.0/4.6.D (bases for relief valves), the value for the
total capacity of the 13 relief valves is being increased from 82.6%

to 83.9%. The value of 83.9 percent total relief capacity is derived
from the values of 77.46 percent for 12 SRV's operable out of a total of
13 SRY's. The capacity of 77.46 percent of nuclear boiler rated steam
flow, as listed in the BF 1 Reload 4 Supplemental Reload Licensing sub-
mittal, was calculated based on certified valve capacity for a 5.125-
inch throat diameter valve {869,000 1bs/hour at 1,090 +3 psig) issued

by the ASME National Board of Boiler and Pressure Vessel Inspectors.

The certified values are obtained by testing and are listed as 90 percent
of the measured capacity values for conservatism. The proposed change
is supported by the reload submittal and is acceptable.

Pgs. 122, 123, 124 and 129 - As described in the discussion section of
this safety evaluation, the reload for BF-1 will contain four LTAs. 1In
order to obtain additional physics data, special cold criticality tests
have been planned for this cycle. These criticality tests require
suspension of the rod sequence control system (RSCS) constraints by means
of the individual rod bypass switches. This testing is planned as part
of the Lead Test Assembly program in which TVA and GE are participating.
We have been kept appraised of this program through discussions and
meetings, such as the meeting between TVA, GE and NRC staff in Bethesda,
Md. on July 14, 1981. The next aspect of the program will include loading
of four LTA's in the October 1981 refueling of Browns Ferry Unit No, 3.
An analysis was performed to show that a postulated rod drop accident
involving control rods withdrawn during the cold critical test would not
exceed the peak fuel enthalpy design Timit of 280 cal/gm. The rod worth
minimizer (RWM) will be programmed to ensure adherence to the withdrawal
sequence specified in the cold critical test procedure. The RWM must be
operable for this test; a second licensed operator may not Be used in
lieu of the RWM for this testing. The proposed changes in the RSCS

below 20% rated power - in conjunction with the compensatory measures -
is acceptable.



Pgs. 143 and 145 - These changes are administrative changes that remove
references to nonapplicable technical specification requirements. These
changes do not affect any actual limiting conditions for operation;
therefore, plant safety is not affected.

Pgs. 158 and 159 - As a result of previous changes to the Technical
Specifications, sections 3.5.H and 4.5.H (Maintenance of Filled Discharge
Pipe) is now located on two pages with half a page in between the lead
sentence and the requirements. The proposed change is to relocate the
parts of sections 3.5.H and 4.5.H now on page 159 to page 158 without

any change in the wording. This reformating will improve clarity and

has no safety significance.

Pgs. 159 and 169 - As supported by the reload submittal, the power
spiking penalty is being removed from the linear heat generation rate
(LHGR) 1imits for the 8 x 8, 8 x 8R and P8 x 8R fuel assemblies. This
same change was previously made for BF-2 and BF-3 by Amendment No. 67

to Facility License No. DPR-52 on June 12, 1981 and by Amendment No. 37
to Facility License No. DPR-68 on January 12, 1981. The proposed change
is supported by the reload submittal and is acceptable.

Pgs 160 and 172b - As supported by the reload submittal, the operating
1imit MCPR's are being changed. Since the MCPR's were determined by the
0DYN Code {rather than the REDY Code), OLMCPR's are now calculated from
two curves rather than being a single value {or a ramp change with fuel
exposure) .

Pg. 160a - Whenever the reactor power is equal to or greater than 25%
thermal power, section 4.1.B of the Technical Specifications requires

that the ratio of Fraction of Rated Power {FRP) to Core Maximum Fraction
of Limiting Power Density (CMFLPD) shall be checked daily and the APRM
scram trip setpoint(s) and the rod block trip setpoint (Spg) recalculated
and adjusted if the ratio is less than one {1). Unlike the BWR Standard
Technical Specifications (NUREG-0123, Rev. 3), the Browns Ferry Technical
Specifications do not provide a specified time to initiate corrective
action or a time period to adjust the setpoints. Also, any excursion
above this limit is now subject to the reporting requirements of Section
6.7.2.6(2). Under the old MCHFR correlations, the peaking factor {MFLPD/
FRP) adjustment to the flow biased scram and rod block equations had
relevance to maintaining core 1imits in certain flow excursion transients.
Since adoption of CPR correlations, this is no longer the case and the
flow biased equations now serve as a backup to the fixed (120%) scram

and the RBM system, and provides additional conservatism for transients.
Credit is not taken for the flow biased trips in the Browns Ferry transient
analyses, Therefore, there is sufficient justification for relaxing the
corrective action and time allowances in comparison to the standard core
limits (MCPR, LHGR, etc.). Section 3.5.L is being modified to incorporate
language similar to the BWR Standard Technical Specifications on the time
permitted to initiate corrective action and to bring the factor within
Timits.
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Pgs. 171, 172 and 172a - These revised pages present the new MAPLHGR
versus average planar exposure 1imits determined by the supplemental
reload analysis.

Plant Modifications

During this refueling outage, 67 significant modifications are being
performed in addition to refueling, inservice inspection, surveillance
and calibration tests, equipment overhaul and other maintenance performed
during a refueling outage. These modifications are described in TVA's
letter to us of May 22, 1981 and in the monthly operating reports. The
most significant of the modifications are the torus integrity modifi-
cations being performed as part of the Mark I Containment Program.
Another major modification is the changes being made to the BF-1 and

BF-2 electrical systems; these electrical modifications are described

and evaluated in a separate amendment.

Hydrogen Monitoring System

One of the modifications being performed, which requires changes to the
Technical Specifications, is replacement of the containment hydrogen-
oxygen monitoring system. This is the same type of monitoring system
installed at the last refueling outages in Units 2 and 3. A complete
description and evaluation of the new monitoring system is included in
Amendment No. 58 to Facility Operating License No. DPR-52 issued
November 12, 1980 and in Amendment No. 37 to Facility Operating License
No. DPR-68 issued January 12, 1981 for Browns Ferry Unit Nos. 2 and 3,
respectively. The evaluations contained therein are incorporated herein
by reference. We conclude that the monitoring system meets the require-
ments in NUREG-0737 ("Clarification of TMI Action Plan Requirements")
and that the proposed changes to the Technical Specifications are
acceptable.

Torus Modifications

Numerous modifications are being implemented in the Unit 1 torus during
the current refueling outage as part of the Mark I Containment Program.
These modifications are required by NRC to restore the originally intended
margins of safety in the containment design. The structural modifications
to the torus containment include addition of torus tiedowns, addition

of ring girder reinforcement and reinforcing attached piping nozzles.

Vent System modifications include shortening the downcomers, adding

local reinforcement to the vent header and adding new tie bars to the
downcomers. Attached piping is being strengthened including modification
of the ECCS header support. Many changes are being made to the safety
relief valve piping system including adding quencher arms to the ramshead,
adding quencher arm and ramshead supports, adding ten-inch vacuum valves,
reinforcing the ring girder at the SRV hanger attachment, rerouting of
piping and adding new snubbers and supports for the piping. These modifi-
cations have taken much longer to implement than originally estimated

and have considerably extended the Unit 1 outage. When Unit 1 shutdown

on April 11, 1981, the scheduled restart date was July 23, 1981. The
projected startup date has slipped to about mid-September 1981 - almost

two months longer than estimated.



The modifications to the torus and piping systems requires some changes
to the Technical Specifications, as discussed below:

Pgs. 227 and 267 - The minimum torus water level limits in Section 3.7.A.1.a
and in the bases for this Section are bBeing changed from -7" (differential
pressure control greater than 0 psid) to -6.25" and from -8" {0 psid
differential pressure control) to -7.25" - a change in each case of 0.75".
There are 15-inch By 15-inch sealed box beams being added as support for
the safety relief valve lines, and HPCI-RCIC internal supports. Addition
of these supports will result in appreciable water displacement.
Calculations indicate tRat the box beams and HPCI-RCIC supports will
increase the torus water level approximately 3/4 inch due to their
presence. This rise in the torus water level is reflected in these revised
technical specification values.

Pgs. 235a and 269 - In Section 3.7.A.6.a {(and the bases therefore), the
setpoint for the drywell-suppression chamber {wetwell) differential
pressure control (aP) is being changed from 1.3 psid to 1.1 psid.

Downcomer water clearing Toads are greatly reduced by physically shortening
the downcomers (by almost one foot) and imposing a drywell-wetwell AP.

The Browns Ferry unigue loads were determined by considering a differential
pressure of 1.10 psid at the maximum allowable torus water level. In

order to be consistent with this analysis the technical specification
associated with the AP control has been established at 1.10 psid.

Pg. 268 - In the bases for the Timits establiished for primary containment,
there is a discussion of steam condensing loads associated with relief
valve operation. The peak temperature of the torus water used in the
evaluation is being changed from 160°F to 200°F local temperature.

During the current refuel outage the T-quenchers are being added to the
safety-relief valve discharge device. The NRC licensed value for the
T-quencher is 200°F local water temperature (to avoid excessive steam
condensing loads). This technical specification change is needed to
reflect that T-quencher licensed value of temperature,

3.5.3 Containment Purge System

In response to our generic letters of September 27, 1979 and October 22,
1979 to "Al11l Light Water Reactors," TVA is modifying the containment
purge system for Unit 1 during this outage to satisfy applicable require-
ments of NRC Branch Technical Position CSB 6-4 regarding valve closure
times and addition of debris screens. Table 3.7.A (pages 251 and 252)

is being revised to reflect the significant reduction in the maximum
allowable operating time for the purge valves. On the nitrogen purge
valves the operating time is being reduced from 10 seconds to 5 seconds
and on the purge inlet and isolation valves the operating time is being
reduced from 90 seconds to only 2.5 seconds. The faster valve closure
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Dated:

times significantly reduce potential offsite doses. The addition of the
debris screens provides protection against foreign material entering the
purge ducting and interfering with closure of the purge valves. In

their letter of June 2, 1981, TVA provided the data and analysis to
demonstrate that the purge valves are adequate for closure against the
design basis loss-of-coolant accident forces. We have concluded that the
plant modifications and changes to the Technical Specifications are
significant improvements in plant safety and should be approved.

HPCI Bypass Valve

During this refueling outage, a one-inch bypass valve is being added
around the HPCI steam supply outboard isolation valve, FCV73-3. During
quarterly surveillance testing on HPCI isolation valve FCV 73-3, in which
the valve is closed and reopened, the steamline downstream from FCV 73-3

is subjected to thermal stresses from the closure and subsequent reopening.
Addition of FCV 73-81 will relieve those stresses. This is a one-inch
valve., It is an isolation group 4 valve with a maximum closing time of

10 seconds. Since this is an isolation valve, it is being added to the
list of valves in Tables 3.7.A (p. 251) and 3.7.D {p. 260).

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 Section 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 the amendment.

Conclusion

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

(1) because the amendment does not involve a significant increase in

the probability or consequences of accidents previously considered and
does not involve a significant decrease in a safety margin, the amendment
does not involve a significant hazards consideration, (2) there is
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.

September 15, 1581
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO. 50-259

TENNESSEE VALLEY AUTHORITY

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY
QPERATING LICENSE

The U. S. Nuc1éar Regulatory Commission {the Commission) has issued
Amendment No. 76 to Facility Operating License No. DPR-33 issued to Tennessee
Yalley Authority (the licensee), which revised the Technical Specifications
for operation of the Browns Ferry Nuclear Plant, Unit No. 1 (the facility)
Jocated .in Limestone County, Alabama. The amendment is effective as of the
date of issuance.

This amendment {1) incorporates the limiting conditions for operation of

the facility in the fifth fuel cycle following the current refueling outage,

(2) reflects new primary containment atmospheric monitoring instrumentation
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instazlisd during this out: nd (3) reflects modifications which the Commission
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The application for this amendment complies with the standards and require-
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{the Act), and the

ments of tne Atcmic Energy Act of 1954, as amende

1

Commission's rules and regulations. The Commission has made appropriais findings
15 recuived ov the AcT and the Commission’s ruiss and reguiations in 10 OFR

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

51.5{d)(4) an environmental impact statement, or negative declaration and

un

environmental impact appraisal need not be prepared in connection with issuance

of this amendment.
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For further detajls with respect to this action, see (1) the application
for amendment dated April 29, 1981, as supplemented by letters dated June 12,
1981 and July 13, 1981, (2) Amendment No. 76 to License No. DPR-33, and
(3) the Commission's related Safety Evaluation. A1l of these items are avail-
able for public inspection at the C&mmission's Public Document Room, 1717 H
Street, NW., Washingten, D. C. and at the Athens Public Library, South and
Forrest, Athens, Alabama 35611. A copy of items (2) and (3) may be obtained
dpon request addressed to the U. S. Nuclear Regulatory Commission, Washington,
D. C. 20555, Attention: Director, Division of Licensing.
Dated at Bethesda, Maryland, this 15th day of September 1981.
FOR THE NUCLEAR REGULATORY COMMISSION
\;%§§§;§%27 Ippolito, Chief

Operating Reactors Branch #2
Division of Licensing



