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TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-260

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment Mo. 46
License No. DPR-52

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

A. The application for amendment by Tennessee Valley Authority (the
licensee) dated February ‘9, 1979, as supplemented by letters dated
May 15, 1979 and May 16, 1979, complies with the standards and
requirements of the Atom1c Energy Act of 1954, as amended (the

Act), and the Commission's ruiles and regulat1ons 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 inimica] 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 Spec-
ifications as indicated in the attachment to this license amendment
and paragraph 2.C(2) of Facility License Ho. DPR-52 is hereby amended
o read as follows:

(2) Technical Specifications

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

79071804 ¢ /







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

FOR THE NUCLEAR REGULATORY COMMISSION

Ww\&? «.ﬁn

Thomas A. Ippolito, Chief
Operating Reactors Branch #3
Division .of Operating Reactors

Attachment: .
Changes to the Technical
Specifications

‘Date of Issuance: May 25, 1979
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ATTACHMENT TO LICENSE AMENDMENT NO. 46

FACILITY OPERATING LICENSE NO. DPR-52

DOCKET NO. 50-260

Revise Appendix A as follows:

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

vii/viii
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102
113/114
131/132

33/134
139/140

159/160
167/168
169/170
1817182
219/220
320/330

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

3. ‘Add the following new page:
172a
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*1.0 DEYIMITIONS (Cont'd)

10. Llogic - A logic is. an. arrangement of relays, contacts, and othaer
cogponents that producss a decfsion outout,

(a) Iniciating - A logic that raceive signals rrem. channaels aad
produces decision outputs to the actuation logic.

(b} Actustion ~ A logic that receives signala (either from
ipitiation logic or channels) and produces deciaion outputs
to accomplish a protsctive action.

FYuncticnal Tests - A functional test fs the =zsnral operation or
initiation of a syscex, subsystez, or ccomponez:i to verify that i
functions within design tolerances (a.g., the =anual s:ar: of a
€OTSs spray puxp to verify that it runs and that 1t puaps the
roquired volums of watar).

Shutdovn - Ths reactor 13 {n a shuzdown cozdizicn vhen the Tractor

oods switch L2 ia ths shutdewn mode positios and no cora alterations
ars being performed.

Engineered Safszuavd - An anginesrad safozuazd s a safety systan

the actions of which ars easential to a:safaty action raquired in
Tesponse to accidents., .

Cunulative Dowmiime ~ The cumulativs downtinme for those safaty

compenents and syasilens Whose .dewntime is limited to 7 consecutive
days prior to requiring reactor shutdewn shall be limited %o any
7 days in a ocmsecutive 30 day perixd.




LIMITING SAFETY SYSTEM SETTING .

SAFELY LIMIT®

1.

TUEL CLADDIYNG INTEGRITY

Applicability

Applies to the interrelated: vati-
ables associated with fuel
therzal behavior.

Cb Jective

To establish limits which ensure
the integrity of the fuel .clad-

dicg.

Specifications

A. Reactor Pressure > 800 psia
and Core Flow > 10X of Rated.

Wnen the reaczor pressure is
greater than 800 psia, the
existence of 2 minircua criti-
cal power ratio (MNCPR) less
thac %.07 shall constitute

violation of theé fuel cladding

integricy safecy limic.

Amendment No. _ 35, 46

2.1 FUEL CLADDING INTEGRYTY |

Applicability

Applies to trip settings of the

' instruaencs and devices vhich are
provided tc prevent ghz reactor
systec safecy linits fLron beirg
exceeded.

Objective

To define the level of Lhe ptoceﬁs
variables at which autopatic pro-
tective actlon iu inltiated to pira-
vent the fuel ciadding fnzogricy
safety limiz froa acirz u:cnaQad;

Specification

‘The liniciag safecy systen satciugslbhall
be as sp°clfied below:

A. Neutroan Flux Scram

1o APRM Flux Sc:am Trip Secting
(Run tlode) ‘

Jhen the Mode Switch iz in
the RUN position, the APPM
flux scram trip sct:ing shall
be:

S<(0.66W + 54%)
wvhere:

S = Setetiag in peccanc of
rated thercal powar
(3293 tuie)

W = Loop recircuiaticen flow
rate in pevcent of rated
(rated. loop recirculatics
flow rate equals
34,2:2106 Yo/br)




LIMITING SAFETY SYLTE! SETTilG

SAYETT 1IMIT
.1 ¥iizl CLAPDENG INTEGRITY .1 FUEL CLADDING JNTEGETTY

. Iz the évent of cpervation with the
* core maxicuam fraction of limiting
power density (QFLPD) greater than
fraction of rated thermal power (¥FRP)
' the setting chall be modificd as

follows:

S& (0.66W + 542)
, CMFLPD

For no combination of loop recircu-

‘ lation flow rate and core theroa)

* pover shall the APRM flux scram tri
sctting be allowed to exceed 170'
‘of rated thermal power. '

\ (Note: These settings assume operatlon
within the basic thermal hydraulic
design criteria. These criteria arc

LHGR < 18.5 kw/ft for 7X7 fuel ané=
13.4 kw/ft for 8X8 and 8X8R fuel, MCPR

within linits of Specification 3.5.k. If
it is determined that either of rhese
design criteria is being violcted
during operation, action shall be
initiated within 15 minutes to rectore
operation within prescribed limijt.:.
Surveillance requirements for A¥f':
scram setpoint are given in
specification 4.1.B.

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

3., IPM--The IRM eczram shall be set at
less thaa or equal to 120/125 of
fuli scale. '

B. APRM Rod bBloci Trio Settinr

B. Corc Themal Pover Limit

(Peartor Pressure <800 psia) The AR: Pod bioek Lrip settinp snei)
be:

Wwen the reactor pressure is less

than or egual to 8900 psia, q

* Amendment No. 32,:35: 46




""

SAFETY_LIMIT

).TﬁITfHG' SAFETY SYSTFM: SETTING' ’ L

1.1 FUEL CLADDING INTEGRITY

or core coolant flow is less
than 108 of ruted, the core
thermal pover shall not ex-
ceed 823 Mt (about 25% of
rated thermal pover).

C. VYhenever the reactor is in
- ¢he shutdown condition with
jrradicted fuel .in the reac-
tor vessel, the water level
chall not be less than 1T.7
in. above the top of the
normal active fuel zone.

Amendment No. 32

.
.

2.i YUEL CLADDING INTEGRITY
Sppe (0.66% + 42%)
vhere:

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

1 W = Lonp recirculaticn flov fate
v in percent of ruted (rztcd loop
recirculation flov rate equz2ls
34,2 ¥ 10° 1o/hr)

s in the event of operationiwith‘the cor.

(CMFLPD) grcater than fraction of rated
thermal pover (FAF) the setcing, shall be
modificd es follows: - - | |

e ooy FRE
Spp <(0-664 + 421) TiiTTn

o amsess steesams

C. Scram ant iso]uatich—+3_$38;in. above
reactor low. vater vessel zero leve
o

B, Sceram--turbine stop <.10 percent
vilve clcsure velve closure

E. Scram--turbine
control valve
Upon trip of

1. Fast closure

2. loss of controi 5_530 psig
oil pressure ‘ ’

F. Séram--lovw con=- = 2 23 inches
denser vacuum Hg vacuun:

G. Scram--main steam < 10 percent

line isolation valve closurc
H. Main steam isolation > 825 psig
valve closure--nuclear system lov
pressure :
10

\ ¢ PSR P
paximum fraction of limitiny power densicy

‘ the fast actirns
. S solenoid valves




ve

MASES: TUEL CLADDINC INTECRITY SAFETY LIMIT

The fuel cladding represents one of the physical barriecs vhich separate radio-
active materials froa eavirons. The integrity of this claddiag barrier is

related to its relative fresdom from perforations or cracking. Alchough some
corros{on or use-related cracking may occur during the life of the claddiag,

fission product sigratican from this source is increaentally cuwulative and
continuously measurable. Fuel cladding perforations, however, caa result from
thernal stresses wvhich occur froam reactor operation signiffcaantly above design
conditions and the protection systea setpoints. While fission product aigration frem
vladding performation is just as measurable as that from use-vreluated cracking, the
thermally-caused cladding perforations signal a threshold, beyord which still
greater thermal stresses may cause groas rather than (ncremental ciladding deceriora-
clon. Therefore, the fuel cladding safety limic is defined in terus of the resctoc

operating conditions which can result in cladding perforacion.

The fuel cladding integricty limic 1s set such that no calculated fuel dizage would
occur as-a result of an abnormal operational transient. Becsuse fuel dacage

is not directly observable, the fuel cladding Safety Limit {s defined with wargin
to the conditions which would produce onset ctransition bo{lisg (HCVYR of 1.0).

This establishes a Safety Limit such that the minimum critical pover ratio (MCER)
is no less chan 1,07. HCZR > 1,07 represents a conservative marzia ralstive to

the condit{ons required to cuintain fuel claddicg integricy.

Ongat of transition bolling results in & decrease in heat transfer from the clad
and, therefore, elevated clad temperacure and the possiblity of clad failure,
Since boiling transition is not a directly observable parameter, th2 margin

to bofling transitioa is calculaced from plant operating paraueterv such &s core
power, cora flou, feedwater temperature, and core power distribution. The wmargin
for cach fuel assembly is characterized by the critical pover ratie (CPR) vhich

is the ratio of the bundle power which would produce onset of transition boiling
divided by the actual bundle power. The minizum value of this ratio for any bundle
{n the core is the ninimum cricical power ratlo (MCPR). It is assuucd that the
planc operation is controlled to the neminal protective setpoincs, viz the {nstru-
pented variables, i.e,, normal planc operation presenced on Figure 2.1,1 by the
nosinal exnacted flow concral lire, The Safetv Ulmit QICPR of 1.07)}ham «uffic{ant
conservacism to assure thac {n the event of an abanormal operationsl transient
{niciace? from a normal operating condfzion (MCPR > limits specified

in specification 3.5.k) more than 99.9% of the fuel

rods in the core are expected to avoid boiling transition. The margin betwveen
MCPX of 1.0 (onset of cransition botling) and the safecy limic 1.07 is derived
fron a decailed statisticzal analysis considaring all of the uncertaint fex i{n moni-
toring the core oparating scate including uncertainty in the boiling transicion
correlarion as describad in Refcrence 1. The uacertaiaties employed in deriving
the safety limic are provided at the beginning of each fuazl cycle.

15
Amendment No. 357 46
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.1 BASES
Because the boiling transition correlution is based on a laxgc quunc‘ty oi
full scale data there is a very high confidence that operation of b fueld
assembly at the condition of MCPR =1.07 wvould not produce. boiling tran-

Thus, although it is not required to establish the uarety 1i] ig %

gition.
additionsl margin exists between the satetv limit and the actual o$cu.ence

of loss of cladding integrity. ‘

However, if boiling trensition were to occur, clad perto ation <sowld not
be expected. Cladding temperatures would incresase 'to: Lpprqxtmutely
1100°F which is below the perforation temperature of the cladding ;
material. This has been verified by tests in the General Electric Tcst ‘
Reactor (GETR) where fuel similer in design to BFNP operated sbove '
the critical heat flux for a 3ignificant pericd of time f30 ninutes’

without clad perforation.

If reactor pressure should ever exceed‘lUOo 'psia during norm 121 pover

operating (the limit of mppiicabil;ty or the boiling tronsition corre-
lation) it would be assumed that the rpel cladding 1nt;grity Sarhby Linit
has becn violsted.

In addition to the boiling tramsition limit (MCPR = 1.07) operation 1s
constrained to a maximum LHGR of 18.5 kw/ft for 7x7 fuel and 13.4 kuw/ft for 8x8
and 8x8R fuel. This linit is reached when the Core Maximum Fraction of
Liniting Power Density equals 1.0 (CMFLPD = 1.0). For the cace vhere pore \
Maximun Fraction of Limiting Power Density exceeds the Fraction of Rated '
Therwal Power, operation is permitted only at }ess than 100X of raeeh & !
power and only with reduced APRM scram sertings as requirad by spocifxcatton

|

2.1.A.1.

At preassures below 800 psia, the core e}evmtion prcusur@~drap (0 pové}

0 flow) is greater than 4,56 pei. At low powers. and flows this pressure

differential is meintained in the bypass region of the core, Since thel

pressure drop in the bypass region is essentislly all elevation head,‘

the core pressure drop at lov powers and flov wvill alweys be greater |

than 4.56 psi. Anclyses shov that with o floy of 28x20° 1bs/hr bundls

flow, bundle pressure drop is nearly indbpendon* of bdbundle pover sad has’

a value of 3.5 psi. "hus,_the bundle flow with a 4.56 psi driving head

vill be greater than 28x103 lbs/hr. Full scale ATLAS test data taken ‘

at pressures from 14,7 psia to 800 psia indicate that the fuel asgemdly

critical power at this flow is approximately 3.35 Mwt. With the desigp v
peaking factors this corresponds to a core thermal powsr of more than | |

SO% Thus, a core thermal power limit of 2¢2 ror reactor pressures

below 800 psia is conservative.

Fer the fuel in the core during periods vhen the reactoer is shnt dovm. con-
sideration must also be given to water level requirements duec to the erfec*
of decay heat. If water level should drop below the top of the fuel du;ing \
this time, the ability to remove decay heat is reduced. This reduction in
cooling capability could lead to elevated cladding temperatures and clad

rerferation. Az long as the fuel remains coyared | with wvater, surricient
cocling is available to prevent fuel ‘clad perforation.

26
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1.1 BASES

The safety limit has been established at 17.7 {n. above the top of the
{rvadiated fuel to provide a point vhich can be monitored and also pro-

vide adequate margin. This point corresponds approximately to the top
of the sctual fuel asseablies and also to the lowver reactor low water

level crip (378" above vessel zero).

REFERFNCE

1. Caneral Flectric BWR Thermal Analysis Basis (CETAB) Data, Correlation
and Design Application, NEDO 10958 and NEDE 10958.

2. General Electric Reload Licensing Amendment for BFNP Unit 2 Reload

No. 2, NEDO-24169. January 1979 as amended by NEDO~24169A.

Amendment No. 35, 46
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2.1

BASYS: LIMITING SAFRTY SYSTEM SETTINCS RELATED TO FURL CLADDING IUTEGRITY?

'The abnonual operational cransients applicable to operation of the Browns Ferry
Nuclear Plant have been analyzed throughout the spectrun of planned operating con-

ditions up to the design therwal pover corditlon o 2447 If7I,  Tho wnulyses wega
based uponlflanc operation in accordance vith the ope-ating map given in Figure 3.7-1
of tne FSAR. In addftion, 3293 It {5 the licensad vaxicum pover level

of Browns Ferry Nuclear Plant, aod this represents the maxicuzm sceady-scace
pover which shall not knowingly be exceeded.

Conservatism 15 {ncorporated In the transient analyses Iin estimating the
econtrolling factors, such as void reacclvity coefficianc, control rod seran,
‘seram delay cime, peaking fautors, and axial pover shapes. These

vorth
!scca;s are selected conservatively with respect to thefr clfect on the
asults as detcrmined by the currant analysis model,

applicable transient T
This transienc modcl, evolved over many years, has §cen substantiated ln opeara-
tion as .o conservative tool for evaluacting reactor <yramlc rezformance.
Results obtained froo a Cancral Elcctr}: bolling wacer rcaszor have been
compared vith. predicticns mnade by the &indedl. The comparisions snd resclte

are.summnarized ia Reference 1.

The absolute valuc of the vofd recactivity coefficient used in the analysis
is conscrvatively escimated to be about 25% greacer than the nominal maxioun
valuc expected tu occur during the core lifetine. The scras vorth used has
been dcrated to be -equivalent to approximately 8% cof the total scram vorcth of
the control rods., The scram delay cfce and rate of rod inscrtion alloved
e *him snsdvens arc conscrvatively set cqual to the longestc delay and slov-
est {nsertion rate acceptable by Technical Speciffcatisns.

The effect of scram worth, scrms delay time
and rod insertion rate, all conservatively applied, are of greacest significance
in the early pocrtion of the negative reactivity imsertion, The rapid insertion
of pegactive reactivity is assured by the time requiremeats for 5{ and 202 insertion.
By the time  the rods are 607 inserted, approximstely four dollars of nezative reac-
tivicy has been inserted which strongly turns the transient, and accomplishes the
desized effect. The tizes for 507 and 90X {nsertion are given fo assure proper
completion of the expected performance in tha earlier portion of the transienc,
and to satablish the ultimate fully shutdown steady-state condition.

Por aoslyses of the thermal consequences of ths transients a HCPRD>  qipieg
specified in.specification 3.5.k is conservatively assumed to exist nrior

to initiation of the transients.
Talas chofce of using conservative valuzs cof controlling parazetcTs wnd inirizting

traasivncs at the deaign power level, produces more pessimisti: ansvers than
vould resul:s Dy using expecced values of coatrol parameters and analyzing at higher

-~aw

pover levels.

. LY
Steady~-state 6perac£on vithout forced recirculacfon vill not be persittad
for wore than 12 howrs. and the start of a recirculaticn purio from the naturai
circulation condition will not be permitted unless the temperature difference
between the loop to be started and the corc coolant temoeraturc is less than 750F.
This reduces the positive reactivity insertion to an accentably iow value.

19
Amendment No. 32 35, 46




2.1 mAAYS
In summary

1. The licensed maxizuz -pover Lavei 13- 3,293 Mz,

2. Anslyses of tranaiests eaploy adequatc]y conservativ valuas of the
coatrolling reactor para:m:e:a. Lo

3. The abnormal operational tramsiencs wvere analyzed to a poﬁerilevel of 3440 MWT.

4, The analytical procedurss nowv uacd result ic a more logical ansver than
the: alternative method of zssuming a higher startisy paver in coujuucﬁ |
tion with the expected values for the paraneters. !

Tha. bases for individual set poin:a are discussed belov: I

A. Neutron Plux Scran

1. APRM High Flux Scras Trip Set:ing (Run Mode) ‘

The average pover range acnitoring (APRM) systea, vhich s calibrated

using heat balance datas. taken during steady-state coaditions, teads) |

42 percent of razed pover (3,293 MWec). Because fission chanbers pro-

vide the basic {nput signals, the APRM' system responds directly to

average neutron flux. During tracsients, the izstantaseous. rate(of | | |
heat tranofer from the fuel (reactor thermal power) is less than|the | | |
instantaneous neucron flux. due- to the time constant of the fuel. ! | | |
Tharcfore, during transieats induced by disturbances, the. thermal

pover of the fuel will be less than!that !indicated by the neutron flux

at the scrza setting.. Analyses repor\cdwin Section: 14 of the Pinal

Safety Analysis Report desomstrated that with a 120 percent scras trip’
setting, none of the abaormsl operational Craosients analyzed violaczs:
- the fu2l gafety limit aod there is & subscantial margin frea fuel

damage. Thesrefore, use of a flov-biased lsctax provides even additicanl
23TRin.  Figure 2.1.2 shows :he flow biased scram as a fun:cion of

enre flow.

4 i

An increase Lin the APR' scra= setting would decresse the Dargla pre-

seat before the fuel cledding Lnreori 7 safecy l“_ic {8 rveached. The

APRM scran setting was deZ ernip d. by an analyals of wargizs raquired

to provide a reasonable ranze for capeuverinz during operation,

Reducing ¢als: operating margin would ipcresse tiae freaquency of spurious
. ascranas, vhich have an adverwe effecc on reactor safecy because of the’

resulting therzal stresses. Thus, the AP2M setting was selected

because {¢ provides adoquacte =ariin for the fuel cle2dding faoteysizy o+

safety lizit yez allcovs operaciag nnrqin tha: rcduc-a .h- ponulbil¢ ot
unnecsssary’ acraas.




2.1 BASFES

Em————

3.

ensure that the LRCR transient

£ CMFLPD and FRP. The scram

The scram trip setting must be adjusted to
formula in specification 2.1.A.1

peak is not increased for any combination o
gsetting is adjusted in accordance with, the

when the CMFLFD exceeds FRP.

.
»

Analyses of tize linting transients shov that no scram adjustoent §s required
to assure MCPR >1.07 uhen the trznsieat is initiated from MCPR > Llimits

aspecified in specification 3.5.k.
APRM Flux Scram Trip Settingz (Refuel or Start 8 Hot Starnddy Yode)

For cperation in the scarcup mode vhile the rcactor fs at lov presaure,
che APRM ecrem sezting of 15 percent of razed powver provides adeyuste
thernal carzin betveen the satpoint and the zafety lialc, 25 pervcenc

of rated. The margin fs adequate to accormodate anticipated canecuveras
associated with power plant agtartup, Effects of increasing pressute |

at zero or low void conteat arve rinor, cold vater fron sourcex avatll-

able during starivp 28 not much colder then that slrzady in the systea,
teoperature coclficients are scall, and control rod pattecna sre con-
strained to be uniliorm by operating procedurcs: backed up by the rod

vorth uinlolzer snd the Rod Sequence Control Syotea. Worth of indf{vi-
dusl rods {s very lov in s ualform rod psttern. Thus, all of poeatldle
sources of reactivity {nput, unifors control red vithdraval Le che noet
probable cause of signtfilcant pover rice. Because the Sflux diacribuzfos
assocliated vith uatforn rod vithdravale docs not involve high local pesss,
&nd bocause severai rads nwuet be roved to change pover by a olguific=ane
percentage of rated power, thu rate of povar vrise {3 very slow., SGeneraliy,
the heat flux {3 Lla rnrar equilibrium wvith the ficolon rate. In 3 agusuzed
unifors rod vichdravel epproach to the scraam leval, the rate of powver tise
18 no more t%an 5 percent of rated powver per minute, and Zhe APRM s73len
vould be gore than .acequate to assure a scran before the powir could
excced che asfecy liznfc. The 15 percen: AS2H gcram resmzinw active

usti{l che zode sviceh 13 placed {a the AUN position. This evicteh occurs
vhen resctor pressure {s greater than 850 pelg.

1RY Flux Scran Trip Settine

The IR Systeo consists of 8 chambers, & in each of the rrnactor rrotec-
clan system logic vhanaels. The [RM s a S-decade iasiruoen: waich covars
T2

the range of pover lavel betwveen that covered by 1me SR and the ASRY,
S decadus are covered by the [RM by mecans ol a range switch and the 5 decades
are broken Zouvn into 10 ranges, each belng one~half .of 3 dezade In sice. The

IRM scrao sccting of 120 divisions (s active in each run?es of the IRM. Tor

21

Amendment No..3% 35» 46




® e .

1 BASES

B.

IRM Flux Scram Trip Settiny (Continued)

exanple, 1f thé instrument were on range 1, the scram setting would be at 120, | |
divisions for that range; likewise, L1f the instrument wWas on waage I, the scraom. |
setting would be 120 divisions on that range, Thus, as the IR¥ 45 wvanged up to .
accormodate the increase in power level, the scram setting is also: ranged up, A,

scram at 120 divisions on the IRM instruments remains Iin effect as long as. the | | | '
reactor is in the startup mode. In addition, the APRM 15X scram prevents N
higher power operation without being in the RUN mode, The IRM scram provides:

protection for changes which occur both locally and over the entire core, The

most significant sources of reactivity change during the power increase are

due to control rod-‘withdrawal., For ‘insequence control rod withdrawal, the

rate of change of power is slow enough due to the physical limitation of

withdrawing control rods, that heat flux {s in equilibrium with -the néutron ‘

flux and an IRM scram would result in a reactor shutdown well before any safety | | |
limit 1s exceeded. For the case of a single control rod wichdrawa) error, a . |, |
range -of rod withdrawal accidents was analyzed. . This analyris inciuded starting | |

the accident at various power levels. The most severe caze involves an initial = |
condition in which the reactor is just subcritical and the IRY system 13 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 thé

vithdrawn.rod is bypassed. The results of this analysis, show that the reactor

is scrammed and peak power limited to ong percent of ‘ratad power, thus maintaining

MCPR above 1.07. Based on the above analysis, the IRM provides protection

against local control rod withdrawal errors and. concinuous withdraval of

control rods in sequence,

APRM Control Rod Block

Reactor powver level way be variled by moving control rods or by varying
the recirculation flow. rate. The APRM system provides a control, rod
block to prevent rod withdrawal -beyond a8 given point at constant recir-
cuclation flow.rate, and. thus to protect against the condi{tion of 8
MCPR- less -than 1.07. This rod block: trip se:cing, which s automatirally
varried vith recivrculation loop flow rate, prevents an /increase ‘din |
the rcactor power level to excess- values due to control red with~

draval, ‘'The flow variable trip setting. provides subscancial uarzin

22
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fron fuel daxnage, assuzing a steady-statc operation:. at the tvip soiting, over

the entfre recirculacion flov range. The margin to the Safety Linit increases

as the flow decreases for the speciflicd trip secting versus {lov velacionship;
therefore, the vorst case HCPR which could occur ‘during steady-scate operation {s

at 1082 of vated thermal pover becsuse of the APRM rod block trip setting. The

sctual pover distrfbution fn the core {s csctablished by spectficd control rod scquences
and” {5 monltored continuously by the {n-core LPRM system. As wizh the APRM scranm ‘
trip setting, the APPM rod block (rip snetting f{s adjusted dovawsrd 1f the

CMFLPD vxceeds FRAP  thus preserving ‘the sPuM ol block safety nmargtn.

.

Reactor Water Low Level Scram and Isclation (Fxcept Main Stcawmlines)

The set point for the low level scran fs above the botton o7 the separator skirt.
This level has been used n translent analyses desling with conlant inventory
decrcase. The vesulis reported in FSAR subsection 14.5 sbeuv that serasm and {solation
of all process lines (except main steanm) atr this level‘adcquatély protects the {uel
and the' pressure barrier, because MCPR s greater than 1.07 1n ail cases, and

systeo pressur2 coes not reach the safety valve settings. The screu setting is
approxinately 31 inches belov the normal operating range and is thuc adequate to

avold spurious ssra=s.

-

Turbine £20p Valve Closure Scrao

The turbine stop valve closure trip anticipates the pressure, neutron flux
and heat flux increases that would result from closure of the stop valves.
With a trip setting of 10% of valve closure from full open, 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 Control Valve Scrac

1., Fast Closure Scraam

This turbine control valve fast closure scram anticipates the pressure,
neutron flux, and heat flux increase that could result from fast closure
of the turbine control valves due to load rejection coincident with
failures of the turbine bypass valves. The Reactor Protection System
initiates a scram when fast closure of the control valves is initiated
by the fast acting solenoid valves and in tess than 30 milliseconds after
the start of control valve fast closure. This is achievad by the actioa
of the fast acting solenoid valves in rapidly reducing hydraulic control
0il pressure at the main turbine contrel valve actuator disc dump valves.
This loss of pressure is sensed by pressure switches whose contacts form
the one-out-of-two-twice loaic input to the reactor protection system.
This trip setting, a nominally 50" qreater closure time and a different
valve -characteristic from that of the turbine stop valve, combine to
produce trsnsients 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 307 of rated, as measured

by turbine first state pressure.
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2. Scram on loss of coatrol oilfprcluutc

The turbdine. hyd1nu1ic control system operates using high pressure | ,
oil. There are several points in this.oil system vhere a loss of
oil pressure could result in & tapt‘c1¢-qra of the turbine control
valves. This fast closure. of the turbine cootrol vslves 1s mot K |
protected by the generator load rsjection scran, sipew fatlure gf ,
the of{l system would not result in the fast closurs solenoid ‘
valves being actuated. Por a turbine control valve fast closure,
the: core would be protected by the APRM and high reactor pressure
scrams. Howvever, to provide' the same margins a» provided for the
generator load rejection scram on fast closure: of the turbime | | |
control valves, s scraa -has been added to the reactor-protectfon | |
system, vhich senses: fallure of control oil pressure to the tur-

bine control system. Thin &s an saticipatory scram and resultn 1n
veactor shutdown before any sgiguificaat increase, in pressure or.
neutron flux occurs. The transient response is very uinilar to

that vesulting froa: the- ;unarator load rejection, ‘

Main Condenser Lowv Vacuum Scram .

To protect the main condenser against overpreasure, a los# of ¢coo-
denser vacuum. {nitiates automatic closure of the turbine stop valves

and. turbine bypass valves. To anticipate the transient and autcmatic
ecram resulting. from the closure: of the: turbine stop valves, low con-
denser vacuun i{nitiates a scran. The low vacuunm scram: sel point de-
selectsd to initiate 4 gcram befc e the closure of the turbine stop
valves {s initiated.

& H. Main Steax Line ls..ution on Low. Prcnaure and Main Steln Liqe b

Isolation Scran: ‘ R

The low pressure isolacion of tlie: main steam lines at 825 paig was
provided to protect against rapid reactor depressurization snd the , ., |
resulting rapid cooldown of the-vessel. Advantage is taken of the

scram featurs that occurs. vhen the main steam line fsolation valves

are cloeed, to provide for reactor shutdown so that high power opera-, | |
tion at lov reactor pressurs does not occur, thus providing protection
for the fuel cladding, integrity safety limit, Operation of the reac-

tor at pressures lower than 825 paig requires: that the reactor mode,
svitch be in the STARIUP position, where protection of the fuel cladding,
integrity safaty limit is provided by the IRK and APRM high neutron| flux|
ecrams. Thus, the comdbination of mgin steam line low: pressure irzolation
and isolation valve closure scrac: assurse: the availabilicy of neutron,
flux scram protection over the entire range of applicabllity of the fuel
cladding integrity safety limit. In addition, ths isolaction valve ,
closure ecram anticipates the pressure and flux. translaats that occur
during. normal or inadvertent isolation valve cloeure. With the scrasc.
set at 10 percent of valve closure, neutrem flux does not incresse.

2'4}@
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2.1 BASES

1. J. & K. Reactor low water level set polnt for initiation of HPCI and
RCIC, closiny waln stcam isolation valves, and starcting LPCI

and covre sSpray pumos.

These syscems maintain adequate coolant lnventory and provide core
cooling with the objective of preventing excessive clad teaperatures.
The design of these systems to adequately perfora cthe f{ntended func-
tion is based on the specified low level scram ser point and initia-
tion sct points. Transient analyses reported in Section lé4 of the
FSAR denmonstrate that these condizlons tesult in adequatc safaty
margins for boch the fuel and the system pressure,

r
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the. General Electric Boi{ling Water Reactor," NEDO-10802, Feb., 1973,

General Electric Reload Licensing Amendment for BFNP Unit 2

2.
Reload No. 2, NEDO-24169, January 1979 and NEDQ-24169A.

Amendment No. 35, 46 5

.




il
>

..:._..‘ .:_..-- S it

X3
»-

" |

OF D
| |
RZACTCR CORE

-2
.

ik

T
HY
L) T
,r\T«LVAl
.t
: .
:

I(

1.

20y |8 flett o |
_ e S Lo -miz = . 2
- o BN |
. Hmlwl.l [£9

Lo
LA
‘ 1
APRM FLOW BIAS SCRAM

T FLL
NT

| APRY FLOW BIAS SCRAM:« 1

AT
e
i

.c!

3

v

|

I

N

f

o,

3¢

1
CORZ CC

)

- — - :
i e b it s
30 A A K R
=358 R BEE 0
S R B i H ]

! ".. e . _nrllﬁ.:ulml.u —t = L ...m. - . . H N T
P75 T (v 0 4) u3sod nouinaM Red " . !
— —— — TR AT e R
s PR UL YRR PRI S SRR S PR ERRLNS N L LI S
S R R B o i ) i, T N _




1.2 BASES

pressure monitor higher in the vessel, Therefore, lollowing any tranclient
that is severe cnough to cause concern that this safety limit was vioiuted,
& calculation will be performed wusing all avuiluhle {nforzation to deter-
mine if the safety lizmit was viclated.

REFTRERCES

1. Plant Serfety Analysis (B7IP FSAR Secticn 1L,2)

1 4]

I

[od ]

2, $3.F Roiler and Pressure Vessel Code Sectizn

3. USAS Pizing Cecde, Secticn Z3L.1

I, Resctor Vezsel and Anpurterances llzchgsaical Zesipn (27 F3aR
Sutsecticn §,2)

5. General Electric Supplemental Reload Licensing Submittal for
-:Browns: Ferry Nuclear Power Station Unit 2 Reload No. 2,
NEDO~24169, January 1979 and NEDO-24169A..

Amendment No. 33, 46 - 2c




2.2 BASES

REACTOR COOLANT SYSTEM INTEGRITY

The pressure relief system for each unit at the Browns Ferry Nuclear
Plant has been sized to meet two design bases. First, the total safecy/ |
relief wvalve capacicy has been established to meet the overpressure prd- |
tection criteria. of the ASME Code. Second,. the distribution of this
required capacity between safety valves and relief valves has been set:

to meet design basis 4.4.4-1 of subsection 4.4 which states that the
nuclear system: relief valves shall prevent opening of the safety valves
during normal plant isolatilons and load- rejections.

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

To meet the safety.design basis, thirteen safet y«relief valvesi have lbeen |
installed on unit 2 with a total capaecity of 84.2% of nuclear boiler
rated steam flow, The analysis of the worst overpressure transienc,
(3-second closure- of all main steam line isolation valves) neglecting the:
direct scram (valve: position scram) results in a maximum vegsel pressure
of 1299 psgig if a neutron flux scram 1s assumed considering one relief valve
is inoperable. This results: in an:76: psig margiu of the code allowable over-
pressure limit of 1375 psig.
To meet the operactiomal design basﬁs, che tocal afety-relief capacity
of 84.2% of nuclear boiler rated has been divided into 70% relfef | |
(11 valves) and 14.2% safety (2 valves). The'analysis of the plant 'iso-~
‘lation transient '(turbine trip with bypass-valve failure to- open) a$suning

a ‘turbine trip scram is presented in Reference 5 on page 29, Thils analysis
shows thatl0 of llrelief valves limitl pressure at the safety valves
to 1226 psig, wéll below the setting of the safety valves. Therefore,!
the- safety valves will not open. This analysis shows that peak system:
pressure is limited to 1250 psig which is 125 psig below the allowed |
vessel overpressure of 1375 psig.

Amendment No. 2%, 46 :30
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NOTES FOR TABLE 3.2.8

1.

Whenever any CSCS System is required by section 3.5 to be operabdle,
there shall be two operable trip systems except as noted. If &
requirement of the first column is reduced by one, the indicated
action shall be taken, 1f the same function 1is inoperadble in more
than one trip system or the first column reduced by more than one,
action B shall be taken.

Action:

A. Repair in 24 hours. 1f the function is not operable in 24 houts,
take action B. .

B. Declare the system or component inoperadble.

C. lomediactely take action B until pover is verified on the trip
systen. ‘

D. HNo action required, indicators are considered redundant.
In only one trip systen,
Not considered in a. trip systen.

Requires one channel frow each: physicsl location (there are & loca-
tions) in the steam line space.

With diesel pover, cach RHRS pump {s scheduled to start immediately
and each CSS pump {s sequenced to start about 7 sec later.

With normal pover, one CSS and one RHRS pump is scheduled to start
instantaneously, one CSS and one RHRS pump ia sequenced to satart
sf{ter about 7 sec with similar pumps starting after about 14 sec and
21 sec, at vhich time the full complement of CSS and RHRS pumps would
be operating.

The RCIC and HPCl asteam line high flow trip level settings are given
in terms of differencial pressure. The RCICS setting of 450" of HZO
correaponds. to 3002 of rated steam flow at 1140 psis and 210X at
165 psia. The HPCIS setting of 90 psl correspands to 225X of rated
flov ‘at 1140 peisa and 160 at 165 psia.

Note 1 does not apply to this {te=. !

The hesd tank {a-designed to assure that the discharge piping from the

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

the values listed in 3.5.1, wvhich ensures water in the dischsarge piping
and up to the head tank,

7




HOTES YOR TABLE 3.2.B (Contiaued)

10. Oaly oae trip systas for such cooler fan.

1. 1In oaly two of the: four 4160 V-ohh:dovﬂ:pbatd;J Suc‘ngtu-ls;
12, 1In only onc of the ﬂouf 4160 V-ahhcdouﬂ boards. Sae nota lJ.
13. An emergency 4160 V shutdowm bon:d {a: considaved & crip uyazng.

14, RHRSW punmp would be Incparable. Refer 'to saceien 4. 5.C for rLa
requiruments of & RHRSW pump being inspernble.

15, The accident signal {g the aa:is.ac:ary ceapletion cf 5 ctu-gus-of-cio
takean twice logic of the drywall high pressure plus. low casnctor: prma- P
sure or the vesoel lov vater lavel (> 378" aLova VQJJCI zazo) owizinatingr
in tha. core spray oystas trip. lyctaa.

16, The ADS circuitry is capable of necompli.hing {ts protectiva ~-tica b
vith cne’ operable trip oystea. Therafors ona. trip eyeted way be zaken
out of service for functional. teating and calibratice for a pcried not
to axcaeed 8. hours, o

17. Two RPT systems exist, either of which will trip both recirculation
pumps. The systems will be individuallv ‘functionally tested monthly.
If ‘the test period for one RPT system exceeds 2 consecutive hours, the
system will be declared inoperable. 'If both RPT systems are inoperable
or if 1 RPT system is inoperable for more than 72 hours, an orderly power
reduction shall be initiated and reactor power shall be less than 85%'
within 4 hours. ‘ ‘ P

72
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Zunction

RHR Area Cooler Fao Logic

Cotre Spray Area Coolar Fan logic

Instrument Channel -
Core Spray Hotors A or D Starc

< Instrument Chaonel -
Core Spray MHotors B or C Starc

Icstrument Channel -

Core Spray Loop 1 Accident
Signal

lustvument Chuisnoel ~

Core Spray lecop 2 Accideat
, Signal

WIRSW Initiars Logic

RPT initiace logic
, &PT breaker

TABLE 4.2.B (Continued)

Functional Tesgt

Calibration

Instrumant Chack

Tastad during
fuactional test of
ingtyument chaunels,
RHR motor scart and
tharmostse (RHR areas
cooler fan). MNo other
test required,

Tasted during logic
systen functional

test of instrument
channels, corae apray
aotor start and therwo~
stat (core spray area
cooler fan)., No other
tast raquired.

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

Tested during functional
test of core spray punp
(rafar to section 4.5.A).

Tested during logic
systea functional
test of core spray
systea.

Testod duvriug lozic

gystea Iunctional

tect of corc spray
reyscen,

anca/6 months

once/month

wacefoperasing cycle

N/A

N/A

N/A

N/

N/A

u/a

M/A

N/A
N/A

wa

/A

H/A

/A

H/A
N/A




TADLE 4.2.C.
SURVEILLAACE RIQU!?LXZNTS FOR IWSTRUVEHTAIIOW TﬂAT IYIT[ATE ROD BLOCKS

e Punctton Yunctionsl Test
APRH Upscale- (rlcv Blas) Q1) (13)
APRXvUpgc;;g (Startap Mode) (1) “(13)
APRR Dovascale o .ay
APRY Inoperativé (1) k13)
RBY Upscale (?iqﬁ~3ini) (1) {13)
RBH Dotmscale (1) (13)
REX xﬁapefitxve {1) {13}

IRN Upscale

lln Detector not in Startup.

Po-ltlon

.

S#ﬁ‘?éﬁp!C!lc'

o Ten e o oo

Plou Blea Upscale

lod Block Lonlc
RuCS RtotrulnL

(2) (onceloper.-;

ting cycle)
(l)(z) (!l!
(1)(2) (13

wo  ay

~f§)“(ﬁﬁ¢éfd§e;ss
"tlngfcyc1g)v,
Mm@

(1) (15)-

(1) (15)

(16)

(1) g

:Calfbration (17)
once/) -montha
once/3 wonths

once/J months

‘once/opérating cycle

H/A
once/3. eonths

onceIJ wooths.

once/operating cycle
once/3 woaths

LT/
once/3 months

Instrunent Check

once/day (8)
once/day (8)
once/day (8)

once/day (8)

N/A

.

ouce/day (8)

once/day (8)

Plov Bli@ Couparator
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The HPC! hiph tiov and temprrature {nstrumentation arc¢ provided to detect

a break in the KPCI steam piping. Tripplng ol this lastrunencation re-
sults In actustion of RPCl fsclsifon valves. Tripping logic for the high

flov §s a 1 out of 2 logtc, and all sensors arc required o be operable.

Mi{gh tempezature In the vi-infty of the HFT] equipneal 1s sensed by &
sety ol & Limecailic texperature switches, The 36 tewsperature switches
ate artranged Ir. 2 tris syatems vith 8 temperaturs switcher {n each trip

system,
9l pas [ Vigh flev end 27C°T fous high tem~

The HFCL tcip 2~ttia. 2 o
vncovery §s prevenied and f[issfon product

peratuce are such thet cere
release 1p vithin liiits.

The RCIC high (lov and reaperatute ftntrurentntica are arranged the san:
&3 that for ke MPCl. The trip setting of &50" u,f (o: high flov snd

200°F fot tempcratuite sre bastd on the same critcila as the HPCL,

High tenperatnre af the Fcactor Clesnup Systea floor dratn could Indicate

a break fn cthe cleaaup syste~, When high tespersture occurs, the cleanup

system §3 {solales.

The instrunentazinn vhich fnftiates CSCS azticor ic adrranscd {n A dual

bus system. As fcr c¢ther vizal {ustrunentatfon arcanged {n this fashion,
the Speclficatton preserves the cffectiveness of the zysten cven during
periods vhen rofarenaace or testing §9 belap pecforned. An exception to
this (s wvhen !ontc functional testing fe belng perlorne

funclane are provided to prevent cxcessive control

MCEE dres not decrease to 1,0 . The crip loptle
€.8., Any rlp on one of s{x APRM'sg,

The contre! tof blach

tod withdraval 20 thot
for this functior is ! out of n:
efght 1RM's, or four SRM's will result in 2 red block.

The mi{at=un 1-n* .vral channer require=cnts ascure sufflcfent fastrunents-
tlon to 24sure tav ain2le {allure crlterie % oct. Two RBM channels are pro-

vided ani only one of these mey be bypassed from the console, for masinte-

nence ani/cr testing, previded thet this condition does not last longer than

2k teurs in eny thirty dey period. This time period is only 3% of the operating
tire i e month end dces not significantly increase the risk of preventing

an inedvertent contrel rod withérawsl.
functinn 13 [lov blascd ana prevenis 3 sf{anificant reduyc-

The APAM rod biocs !
tlon {n MCFR | r3a2¢i0lly curing opcration al refuce! flew. The APRY pro-

vides pross core protesticn, f.e., Y{1CA the 2ross core pover {ncrease
frorm withiravsi of zrntrol rads Jn the normzl wvitheraval seyquence. The
{3 oatniatned greater than 1.07.

CTip9 are set an that MopFR

The RBM tod bloca (u» ifaa provides lizal pretectien of the core; 1.e.,
the prevention o! critical gaver fn 8 local region of the core, for a
single rod vithiraval error froom a limfting control rod pattera.

- 113
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If the IRM channels ate in the worat condition of alloved bypaus, tha
sealingz arrangesent {s guch that for unbypassed iRM channela, a rod bLlock
signal s generaterd hetore the dvtc-tvd neuntrons flux has 1ncreaucd Ly
more than a factor ot 10, .

A downscale: {ndication {8 an tndication the instrument has. fniled or the:
{instrument i{s not sensitive encugh. In qithen case the Lnotrunent will
not respond to changes in control ppd wotion ‘and | thus. cpnttol rod rotion
1s prevented,

The refueling Interlocks also oparate onc logic channcl, and mre‘réqulred
for safety only when the code switch to. in the refueling position. | .

Fer effective emergency core cooling feor small pipe breaks, the HPCI system
cust function sfince rwactor pressure does not decrease rapid encugh to
allow efther core spray or LPCI to operate {n time. The automatic 'presiure
relicf function {s provided as a backup to the HPCl in the event the HPCL -
doea not opertate., The arrangement of the tripping centacts s such a&s to
provide this function when neccsaarvy and mini{mize spurious operation. The
trip scttiaze fiven in the specification are adequate to assure the aboye |
criterfa are met. ha apccification preserves the effectiveness of the,
syotem durlng pertods ol nafntensnce, testing, or ylltb'azxon. and also
min{mi{zes the r{sk ol {nadvertent operation. i.e., only one f{nstrument
channel out of service, ‘ Lo ‘

Two pest treatsent of {-zaz radiation monftors are previded and, when their
trip poiat s reached, cause an isclation of the off-zas liﬁe.‘ Isolation

is ini:iated whon both dnsttuments reach their, high trip point or one Has

an upscale trip and the other a downscale trip or both have a dowmscale

trip,

Both ‘ustrumecnts arc requirved for trip but the lastrumentd are set so |
that any {nstrumenie are set so that the instanianeous stack Telesae rete, ‘
lim{t given In Specification 3.5 1s not. exceeded. e

Four radintion wonlturs are piovided tor cach upit shich ;nitiate ?rxnary
Containment [solation (Crousp © {msolarion walyeo) Reactor duildiag lsolatipn
and operation aof the Standby Gas Tresizent System. These {netrunent chnnaegs
wonftor the radiation i{n the Reactor: zoneren:alstton exh«uat ductl and {n
the Refueling Zone.

l

Trip setting of 109 mr/hr for the monitors in. the Refueling ZONC lfﬁ based
upen fnfclating normal wvenzilation faolation and $GTS opcration 8o that
none of the activity released dursing t\c refueling sccident lesves the, | |
Resctor Bullding via the normal ventllation path but rather all ths sctivity
{s processed by the SCTS. [ |

I
«

¥lov integrators and sump f{l) rite and pump out rate ticers ars used 20
detcromine leaksne {n the dryweil. A syotem whereby .the timse interva 20 .
£L11 a 'knovn volume will be utilized to. provide a dackup. An air ssmpling
system 18 also provided to detect leakage {nsfde theé primary containment
(See Tadble 3.2.E). : o

11




576,23 NASDL:

he oprrator vith a visua: andicztlon Ci v
tien Y:orl.  The consnquencra ol reLattviey secddenta are
tunctionn of the tnfzlal mewiren [lus,  The reguirem=ac of
at leant D county per accond 3adured that iy trenslent,
phould 1t occur, bexins at or abowve the fnittsl volue of
10"’ of tated pousr wod fn Lhe analyaen ol sran.lents lruo
codd enndittnnn.  Ona gocrabis LAH chinasl vould He adequits

,to munitnr the approsch Lo cxftlzality using nezodcncous
ravterna of scattersd conirol rod withdrzval, A alniner

tve opetadle SM°a are providad ey an eided coroesvalian,

Jdeeo ot wefde

ol

S, The Red Rlack Monftor (R3YM) {9 deslzaed to autozatically
prevens fuel cemagn 1o tar cvend ol 2= nv, v, rod 2irhizay 2l
fron loczilcas ot hizh ozver deasily duri~3 high poes lewel
operacttion. Two RBM channels ere provided, and one ¢f these cay
be bypassed from the console for maintenance and/or testing.
Automatic rod withdrawal blocks from one of the channels will blcck
erroneous rod withdrawal soon enough to prevent fuel damage. The
specified restrictions with one channel out of service conservetively
assure that fuel damage will not occur due to rod withdrawal errors
vhen this condition exists.

A 1iriting control rod pattern is a pattern which results
in the core being on a thermal hydraulic limit, {{a,
MCPR sfiven by Specification 3.5.k or LHGR of 18.5 for 7x7 or 13.4
for 8x8 and 8X8R)_During use of such patterns, It is

Yudyeed that testing of the RBIf system prior to with-
drawal of such rods to assure {its operavility will

aseurs that {mproper withdrawel does not occur.

It is normally the responsibility of the Nuclear
Fnpincer to ldentify these linmiting patterns and

t“¢ designated rods either when the patterns ave
initially established or as they develop due %o th-
occcurrence of inoperable control reds in other thon
limfving patterns. Other personnel qualified 20 rer-
form these functions may be designated by the plant
superintendent to perform these functions.

Scram Incertion Tines

The contrel rod system is designated to bring the reacter

subcritical at the rate fast enough to prevent fuel! damazc:
I fe, to prevent the MCFR from becoming less than 1.07. The

Jimiting power transient is gpiven in Reference 1. Anelysis

of this trancsient shows that the negative reactivity rates

resulting from the scram with the average response of all
the drives as gfiven in the above specification provide the
I required prctection, and MCPR remaine greater than 1.07.

On an ecarlw (WP, some degradation of control rod scrac
petforsman e « ~sured during plant startup and was determinced

' r‘ !‘o \. a 1 ’ )’ '.

Ve
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partisulate naterial (prohadbly tonotiuctiop @qbrim) prusging: an
{ntcrnal control rod drive filter. The design of’ the present |
control rod drive (Mode) 7RDB1443) s gropsry improved by the:
reloczation of the filter to a: Josation out of the! scrrag diive
path: t.c., 1t tan ne longer tnterferc\vttn\ucranwpor(oruance.;
even 1i ecnampletely bleocked. oo

The desraded performance of the original drive (CRD7RDBI4LGA)
undet d{rty operating cond{tions and the insensitivity of the:
redesfgned drive {CRNTRDBJw4B) has been demonstrated by a

serf -a of engineering tes?s undcr simulated Teacter operating
conditions  The successful performance of the nev drive under
actuasl opermting conditione has. also been demonscrated by

cona stent.ly goor {n-servize test vesultr for plants using the -
nev Irive and may be irferred {rom plante using the older model
Jriv with a2 wodified larrer screen size, {nternal filter vhich
15 )-se prunc to plugging. Dats hae been dccusented by survedil-
lanc: repcrie in various operatiug plantsl These:include.
Oyster Creck, Monticello, Uresden 2 and Diesden ). Approximately !
5000 drive teats have been recorded to !date.! P L

Foiloving {dentiffcatfon of the "plugged f4lter"” problem, 'very
frequent scram testy were necesdsary to lensure proper! perfarmancc.
Hovever, the more [requent scranm tests are now- consi{derec totally
unnecesssrv and wnwise for the talloviﬂg tessons:

1. Crratic scrar. perforcance ha:‘betn3Sd¢ntlfﬁcdinsidub Lo an
obstructed drive filter {in type "A" drives. The drives in .
BFNT are of the newv "B" type design Uh:St :cre; pc formance
1o unsffected-dby filter condftfon. '@

2, The dirt losd 15 primarily relgga:d during stavtup of the
reacior vhen the resctor and fts svstens are first subjccted
to flows and preanarte and therral etrvsses. Specilal atten-
tion and oesrurec «re now being taken to sasure cleancr
syetems. -Reictora with drives identical or simtlar (shorter
stroke, souller pinton aress) have lopérated through many
refucling cycles with no sudden or erratic ich&nges Un iscree:
ierforaance. This presperationsl and startup 'teating gL
“ufflclent to detect anomsglous. drive performance.

3. he 72-hour outage limft vhich {iniciasted' che start bf the
frequent scrim tenting {s arbitrary, havinz no loglcal basis
sther than quantifving s "major outage" which msight reasones-
bly be caueec by an -event so peverc as to poselblyv affect
drive perforrance. Thia requirement f{s: Unvise bécause {t

provlde: &n Incenti{ve for shortcut sctions to hascen return ﬂ“5
‘on line

to avoid the: ddicxonol teacing due & Y2-hour outags
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3.3/4.3 BASES:

™

The.surveillance requirement for scram testing of all the
control rods after each refueling outage and 10Z of the control
vrods at l6-veek intervals ia adequate for deterwining the opera-
bilicy of the control rod system yet {» not so frequent as to
csuse excessi{ve vear on the control rod systen components.

The numerical valucs assigned to the predicted scram perfor-
nance are based on the snalysis of data from other BWR's with
control rod drives the same as those on Browns Ferry Nuclear
Plant.

The occurrence of scran times within the linits, but signift-
cantly lonzer chan the average, should be viewed as an indica-
tion of systematic protlem with control rod drives especially
£f the nurder of drives exhibiting such scran times exceeds
e{ght, the allovadble number of inoperadble rods.

In the analytical treatwent of the transients, 90 milliseconds
are alloved betveen a neutron sensor reaching the scranm point
and the start of negative treactivity insertion. This is ade-
quate and conservative vhen cospared to the typically observed
time delay of about 270 nmilliseconds. Approximately 70 milli-
secondn after ncutron flux rcaches the trip point, the pilot
scran valve volcnold power supply voltage goes to zero an .
cpproxirutely 200 milliseconds later, control rod wmotion begins.
The 200 oilliscconds are included in the allovadble scra=m inser-
tion times specified in Spscificacion 3.).C.

* In order to perform scram time testing as required
by specification 4.3.C.1, the relaxation of certain

* restraints in the rod sequence control system is
required. 1Individual rod bypass switches may be.
used as described in specification 4.3.C.1.

The position of any rod bypassed must. be known to

be in accordance with rod withdrawal sequence.
Bypassing of rods in the manner described in
specification 4.3.C.1 will allow the subsequent
withdrawal of any rod scrammed in the 100 percent to
50 percent rod density groups; however, it will
maintain group notch control over all rods in the

50 percent density to preset '‘power level range. In
addition, RSCS will prevent movement of rods in the
50 percent density to preset power level range until
the scrammed rod has been withdrawn.

133
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3.3/4.4 BASES:

D. Reactivicy Anomalies

buring each fuel cycle excess operative reactivity’
varies as fuel depletes and as any burnable poison
in supplementary control is burned. The nagni:uae\
of this excess reactivicy may be inferred from cthe
eritical rod coniigurac!oﬁ ‘ As fuel burnup pro-
gresses, anomalous behavior in’' che axcess reactivicy
may be detectéd by conparzson of che critical rod
pattern at selected base scaCes te ‘the predicted’
rod inventorv at that srace. Power operating base
conditions provide the most sensi:ive and directly
interpretable data rela:ive to core rpaccivicy.
Furthermore, using power operaring base condicfons
permits frequent reactivity comparisons.

Requiring a weac:zvity comparison at the sperified
frequency assures that a comparison wvill be made
before the core reactivity change exceeds 17 A/
Deviations in core reactivicty greater than l¥4 4 are:
not expected and require thorough evaluation. ‘Onb |
percent reactivicy into the core would not lead to

'

transients exceeding design conditlons of Lhe reactor

system.

References O T
General Electric Supplemental Reload Licensing
Submittal for Browns Ferry Nuclear Power
Station Unit 2 Reload No. 2, NEDO-24169,
January 1979 and NEDO-24169A. ‘

‘ L3
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DASES: STANDBY LIQE}Q_CONTROL SYSTEM S

A. 1f no more than one operable control rod le withdvawvm, the basic shutdown .
rcac:ivfty requireuent for the core is aatiafied‘and;th¢ﬂ5unndby'L!qu1d‘
Control. Systen i3 not required. Thus, the basic veactivity requirement
for the core is the pricary determinant of wvhen the liquid control sys-

tem L8 required.

The purpose of the liquid control syscem is to provide the capability of
bringing the reactor from full power to a cold, xenon~-free shuedpwn' condi-
tion sssuming that none of the withdrawn control rods. can be inserted.

To meet this objectiv~, the liquid control syetem is deaslgned to inject

a quantity of boroa that produces a concentration greater than 600 ppn

of boron in the reactor core in less than 125 minutes. :The 600 ppm con-
centraclon in the rcactor core is required to bring the: reactor from

full pover to a subceritical condition, conseidering the

not to cold reactivity dtfference, xenon pofsoalng, etc, The, tine
requirement for inscrting the boron solution was selccted to override ‘
rhe race of reactivity insertion caused by cooldown of the vesctos {ol- . . o

.oving the xecnon poison peak. ‘ R o

T e minimum limitation on the relief valve setting is intended to prevent
the loss of liquid control eolution via the lifting of a relief valve at
too lov a pressure. ‘the upper limit on the relief valve sectings provides: .
system protection from overpreasure. T

B. Only one of the two standby liquid control pumping loops {8 ngeded for
operating the system. One inoperable pumping circuit doee not imrmed-
tately threaten shutdown capability, and resctor operation: can continue
wvhile the cifrcuit {s being repaired. Assurance that cthe rezaining
system will perform 1ts. intended funztion and that the long-term average :
avatlabllity of the system 18 aot reduced 44 obtained fro a one=-put-of~-
tvo wystem be an allowvable equipment out-of-wervice time of one-third . ‘
of the normal survelllance frequency. Thia wmethod determineas an equip~ .
ment out-of-nérvice tlae of ten days. Additional conservatism is introduced
by reducing the allowable out-of-gervice time to seven days, and by increased
tescing of the operable redundant component. o

C. Levcl indicatlon and alarm {ndicate vhether the solution volume has e
chanped, which mighc indicste a possible solucfoniconcentration change. . . = = =
The test intcrval han been estublished in const.evation of thase factors.
Temperature and liquid level slarms for the eysfem are annunciated in the
control -room, ‘

The solution te kept at least 10°F above the saturation: temperature-to =~ [ | |
guard againet boton precipitatlon. The margin‘lswintludéd\inaFigurc'J.6u2.; T

The volume concentratton requirement of the solution'are auch' thac should

evaporaction occur ‘from any point within the curve, a' low level alsrm will
annunciace before the temperature-concentration requirements sre exceeded., = | | | |
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SURVEILULANGE i D131 MENTS

ITING CONUITIONS FOR OFFRATION

H Maintenan:ce of Filled Discharge Pion '
e suction of the RCIC and WFCI pumps
shall be eligned to the condensate
storage tank, and the pressure supores-
sion chanber head tank shall normally

be aligned to' serve the dlschargs piping
of 4he RHR end CS pumps. The condensate
head tank may be used to serve2 the FHR
and CS dlscharge piping i the PSC head
tank {=z unavailadle. The preosawre
indicators on the 2iacharge of the RHA
and CS pumps chall indic~'~ n~% less
than listed telow.

P1-75-20 48 psig
P1-75-46 L8 psig
P1-7Tk-51 48 psig
?1-TU-6S A paig

Average Planar Linear lieat Generatlon
Rate
During steady state power operation, the
HMaxinum Average Planar Heat Generatlion

e (MAPLHGR) for each type ¢f fuel as

unction of average planar exposure
snall not exceed the limiting value |
shown in Tables 3-5.1"'1,-2,"3,-4,311(1 -5,
Tf at any t{me during operation it {s
derternined by normal surveillance that
the liziting value for APLHGR {3 being
exceeded, action shall te initfated with-
in 15 minutes te restore cperation to
2ithio the prescribed limirs, If the
APLHGR {s not returned to withla the
prescribed limits within two (2} hours,
the reactor shili be broughz te the Cold
Shutdown condition within 3% hours.
Survefllanc2 and cerresponding action
shall continue until reactor operation
{3 wvicthin ghe prescribed lizsfts.

Linear Heat Generation Rata (LHGR)
During steady state pover cperation, the
linear heat generatfon race (LHGR) of
any rod in any fuel assemoly at any
axial location shall not exceed zhe
maxioum allovable LHGR ag calculated by

the folleowing equation:

Amendment No.,35:f46 159

4.5.1 Mafintensuce of Tllled Dischargs Piaw

Every month prior to the ¢istlag
of the RARS (LPCI and Contal-menz
Spray) and core spray systess, the
discharze piping of theae cystaemg
shall be vented frow the high point
and water flov determined.

1.

Following any perlod vhere the LPCI
or core spray systems have oct been
requteed 29 'e operable, the'dis-
<harge piplag of the fneperalls sys-
tex shall be vented from tha kigh
point prior to the return of the

systec to service,

Whenever the HPCI or RCIC systex {3
lired up to take suctlon from the
ccendensace storage tank, the Ji{s-
charge piping of the HPCI and RCIC
shall be vented froem the high point
,of the system and water flow observed

on a moathly basis.

3.

When. the RHRS and the €S5S 3r2 re~
Quired to be opervable, ths preasu~e
{adicators vhich noniter the dia-
charge lines shall be mornitored
dally and the pressurea recordad.

Maxizun Averaze Planar Licear Yeat Jenzra-
tion Rate (MAPLKGR)
r

The MAPLEGR for 2ach type of fuel a. 8 fy-e
tion of average planar exposurne 2hall be
deternined daily during reactor operazion
at 2 257 rated therzal power.

I.

J. Linear Heat Generation Race (LHGR)

The LHGR as a funcifon of core Naizkz sSalt
be checked difly durinz reactor creraiion it
2 23X rated therzmal pover,




¢ @

_SURVEILLANCE REQUIRFRFNTS:

1LIMITING CONULTIONS FOR OULRATION T \ \(ﬁ

LHGR < LHGR {1 - GP/P)_ (L/L7)) i

LHGR, = Design LHCR = 18.5 Lw/fc. for .7x7fuel
=13.4 kW/f¢ for 8x8&fuel

. > ! |

er/P) -Of{(ﬁ‘bm I Roet saliking pe.na.:l:y‘ |
= 0,022 for 8x8 and &x8R fuel

LT = Total core length= 12.0 feet for 7x7 and

= 12.5 fegtffor 8x8R fuel

L = Axial position above bottom cof core.
If at 2ay time during operation it is deter-
nined by rormal survelllance that the 1xﬁ‘c,ﬂg‘
valua for LHGR {5 being exceeded, aczticn nall .
be initiated within 15 ainutes to rescore
operatioa to wichin the prescribed limics,
If the LHGR i3 not returned to wichin che
prescribed limics within tvo (2) hours, the
reactor shall be brought to the Cold Shucdown
condition within 36 hours. Survei{llance and '
corresponding adtion shall continue until
reactor operation is within the prcsc:ibed

limits.

Minimum Critical Power  Ratic (MCPR)

The MCPR operating limit. for BFNP 2 cycle’ 3 is
1.33 for 7X7, 1.30 for -8%8, and 1.28 for §X8R
fuels. These limits apply to steady state: po—
wer operation at rated power and £low. For -
core flows other than rated, the MCPR shall
be greater than the above limits times Kf.

Kg is the value shown in Figure 3.5.2.

. If*at any time during opera:ion
it is determined by normal survefllance that |
the linicing value for MCPR is being e:ceeded,l ‘
action shall be initifaced vwithin 15 minutes zo.|
restore operation 'to within che prescribed | ‘
limits. 1f che steady state MCPR is not
recurned to within the prescribed limits vichin
two (’) hours, the reactor shall be brought o
the Cold Shutdown condition wichin 36 hours.
Surveillance and forrespording accien shall
continue uat (il reacter operattion 15 within

the presaribed limlics. ) ‘

Reportiny Reculremeucs

¢ any of the L:z:Ilag values. idenzified In
Specificattons 3.5.1, J, or K are exceeded and
the specified remedial action i3 taken, the
event shall be:-'logged and teporcted in a 30-2av
vritten report. o

Amendment No-/}gj’ 46
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Micinmua Critiéal Power Racir
(HCPR) ‘

HC?R ehan be deccmincd daily
during reacrcr power operazion at

> 25% rated thermal gowver and fol-
Tovlig any change in pover level or
distributionr that would cause opera.:
tliou with a liniting control rod
pactern as:described in the bades for
Specification 3.3.
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_hASKS:

3.5.C Automatic Depressur{zat{on System (ADS)

This especification ensures the opersbility of the ADS under all cond{-
tione for which the dapressurization of the nuclear system is an sssen~
tial vesponse to station abnormalitias,

The nuclear system pressure reliefl systenm provides autoastic nuclear
system depressurization for small bresks in the nuclear system so that
the lov-pressurs coolant injection (LPCI) and the core spray subsystsms
can operstc to protect the fuel barrier. Note that this specification
applien only to the automatic feature of the pressurs ralief{ system.

Specification 3.6.D apecifies the roquirements for the prosaure raliaef
function ol the valves. It {s posaidble for any nimbor of the valvas
aseirncd to the ADS to be {ncapsble of performing their ADS functions
‘hecauae of fnstrumentation failures yet ba fully cavpable of perforaing
thelr pressure relief function.

Because the sutomatic depressurizacion system does not provide makaup to
the reactor primary vessel, no credit {s taken for the steam cooling of
the core caused by the systam actuation to provide further conservatisa
to the C3CS,

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

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




2.5 mAsKs

3.9. Maintenancc of Fllled Duscharg; Pgns o

1f che discharge piping of (he cote spray, LPCl, HPCIS, and RCICS sre not
filled, a vactecr hazmir c<an develop in this ptplnr vhen the pump snd/or
puaps are started. To minimize damx:; to the dx»:hurxm piping and to ensurc
addod marein in the operation of thet¢ |;aten1. ¢h£m Technical Spgci(£Cf:£onf
requires the discharse lines to ba filled vhenaver the syptem is {n an

operable conditfon. If a di:chargg pipe £1 not {i{lled, the pumps that fupply
that iline wust de asoumed to bde- inoporabxe for Téchd(cll Spacttthclqn pur-

poses.

The corve snray asnd RHR systam discharpe piping hizh poinc vent ts visually,
chacked for vater (lov once a moath arlor %o teating to ensure th»t Lhe ‘
linas are filled. The visual checking will avold startine the . core’ pprﬁy or
RUR syatem vith a dlscharge linc not fllled In 'sddition to the yinpnl
abevervation spd to ensure a f{lled diuch¢rgc line other than prio" to tFaginﬁ
&. prosgure suppression chanmber heaq *nk‘iu locuted approxinntaly 20, fept abqv-f
the 4iecharge: Line highpoint to supply makeup vater tor these sya;en;
condensute head tank located appro;in* 100 faet zbove the dis¢bn¢se‘high
point serves as a backup charging systen vhen the ‘pressure suppresaion :h&mbﬂr
hoad tank {3 not in service. Systqn ¢io~harge preuaure 1nd1catoru are used to
deteruine the vater level adove: the d;ae%arge line high point. The indlcqtom ‘
villrerlect approzim:tely 30 psig for a water level at’ the bigh paint and b5
puig. for & vater level {n the pressuresuppression chunber blld tank and are zc:
itored daily to ensure that the discharge lines are rillcd. A

When {n thelir norwal standhy cond(tion. the suctf{on fov the HPCI and RCIC
Hmps arc alipncd ¢tn the condenazte storape tank, which s, phv«lcally At A
hirher elevattan than the NPCLS and RCICS pinian. This asmances ghat chv HPCI
and KCIC dischacge pipine cerains tllledn ?urthcr wssuraucc is prnvﬁded by

abrerving vater flov {rom these systoms’ h(xr poin:s maﬂthly.‘ o

3.5.1. laxiwum /varule Planar lisear chc coqcrycian Rxc‘ (HAPLA&R) f o
This specilication assurcs th-c ‘the peak cladding Ccnpcracurc fol’ovlns thae,

postulated design basis loss-of-coolant aceidant will not. exceed the
1imit specified 1in the L0CTRSO, Appcndix X, S

The peak cladding tempevraturte tollovinz‘u poatulated less~of-coolant scci-

danc 1s primarily a function of the aycqagq hFot genetacion rate of all che
tode of 6. fiel assemdly ac any axial doqacion and t: qnly dupcndcw' second-
arily on thz rod to rod power dl'cribucion ‘within 4a assembly. S{nce @x~
pected local vartations (n pover dictributfon vithin 3 fuel assembly affect
the calcula ed peok clad temperacure by less Lham 4 2009 rcla'ive to . the
peak :c-pcralutc for 3 typical fuel du;xsn. chc 11n1c on the averape linear
hoet genaraclon race is sufffcticne. to, agsure ;hag calculaced temperatures
ave within the 1OCFRSJ Aopendix K limic. The limiting value for MAPLHGR is
shown in Tables 3.5.1-1,-2 —1,—«, &=5. . . The anelyses suppcrting these
limiting velues ig pre5°nted -n W:EC—2QL88 and NEDO-24l69
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Linenr Hest Ceneration Race (LHCR)

eat 1 te in any rod
N1z apecification assutes that the linesr heal gencration va
1..1e.§ than the design lincar hent gencration 1f fuel pellec denniflcation

43 postulated. The power spike penalty specificd {s hased on the anal-

ysis presentod {n Seccion 1.2.1 cf Reference 1l as modificd in References

2. and: 3, ond assumes a linearly {nereacing varistlon {n sxfal gups be~

tveen coce Lottom 3nd top, and sssures with 3 95% confidence, thut wo morc
}han onc {uel rod cxcceds the desnign liucar hcat gencratjon rate duc to power
spiking. The LICK 35 a fuuction of couve helght shall Ve checked dafly Jur-
ing rcactor opctation ac 2 25Z powar Co determine 1f fucl burqup.‘or con-
trol rod movement has causced chunges {n power discribution., Yor LHGR to bde

a liafting valuc below 252 raced ‘thermal power, the MNTPF would have to be
greater than 10 which is precluded by a coasiderable rargin vhen cmploying

sny gcrqissiblc conqso%_{od patcern.

Mintsys Critical Peover Ratio (HCPR)

At core thernal power levels less than or equal to 25I, the reactor viil be
opevacing 2t minizus recirculation pump speed and the moderator void content
vill be very small. For sll designated control rod pacterns vhich ray be ex-
ployed: at.this poist, operating planc experience and therzsl hydraulic anal-
yels indicaced that the Tesulzing MCPR value 1s {n excess of requirenente

by a comsidecatle margin., With this lowv void content, any Lnadvertent core
flov increase vould only place operatica in a z=ore conservative mode rele-

tive to MCPR. The daily requirenent for calculacing MCP2 above 25 rated therm=al
power la pufflicieat gince gover distribution shifts are very siov vhen there
hsve wot been sizgnifizant pcver or control rod changes. The requirement for
cslculating MCPR when a lizmiting control rod pattern {s approached ezsuras that
HLPR vill be kaowvn follewing s change in pover or pover shape (regardless of
nagnitude) that could place operaticn et a chermal limir,

Reporting Requiresents

The LCO's associated with zonitoring the fuel rod oparating conditinns are

required to be met a3t all tizes, f.e., there {5 n3 allovable time in which

the plant caz kaevingly exceed the lim{fing values for MAPLAGR, LEGR, e&nd

MCPR. It 10 s requiremenl, 28 etated in Specifications 3.5.1,,J",ng Wi

that if et aay tize durisg steady state pover operaticn, {: (s determined

that the lim{cing values for MAPLHECR, LHAGR, or MCPR are exceedd action L»

then initiated to reatore operation to within the prescridbed lizi{ts. Tals

sction {s initiated as socoo as normal survelllance {n2icates that an cperating lir-
it Xas been reached. Fach .eveat lavolving sceady stace operacion beyond a specified
1imir ghall be loggzed aad reported quarcterly. Ic musc de recegnrized thav

there 18 aluays an actlion vhich vould retumrn soy of the parezetaess (MAPLHAGR,

LHCR, oz HCPR) to wizthin prescrided limits, nacely power reducsion. Under

sost circuzstances, this vill zot be the oniy alternative,

Refer=nces

1. "FPusl Deoatfication FRifects oc General Electric Boli.ay Wisey Raaeter
Puel,” Supplezerts &, 7, and 8, NEWM-10735, August 1373,

2. Supplement 1 2o Technicsl Reporz cn Densificacicas of Genevsl
Zlactric Peactor Tuels, Desember 14, 1974 (USA Ragulacory Staff).

3. Communlicatica: V. A, Moore to I. S. Mitchell, "Mecoifled CF Model
for Puel Densiflicazica,” Dockes 50-321, March 27, 1974,

4, General Electric BWR Reload 2 Licensingimendmen: for BFYP Unit 2,
NEDO-24169,January 1979 and NEDO-24169a.
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Core: and Contafument Coulingf§yutems\survelea“c: Frequencies T

Tie testing interval for the core and containment <uuling uystemn 1s\based

on industry practice, quantitative relfability analysis, judgement and. .

practicality. The core cooling systems have not been designed to be*fully ‘

testablc during operacion. For example, {n the case of the- RPCI,. automatic

in{tiation during pover operation would result in punping, cold vater‘info

the reactor vecasel vhich {s not desirable.’ Complete ADS testing during

power operation causes an undesirable losa«ot-coolant inventory. To 'increase

tac availabilicy of the core and containment cooling system, the components.

which make up the system; $.e., inutrumentation. pumps, valves, etc.J are

tested frequently. The pumps and motor operated injection valves are also
tested each month to assure their operability. 'A simuldted automatic adtua-!
tion test once .each cycle combined with monthly tests of the: pumps. and injcc-
tion valvea i deemed to be adequatc testing of these systems,

When components and .Ssubsystems arevoutédf-serV1dc.‘ovbr&ll‘coteﬂanﬂ contain- '
ment coolinp reliabflity {s maintained By demonstrating the operability of:
the tematning equipment. The desrec of 'operability to be demonstrated depends
on the naturc of the reason for the out-of-service equipment. For routine'
out-of-service periods caused by pfeventa:ive maintenance, etc., the pump and
valve operability checks will be porformcd to demonstrate operability of :hc
remaining componcnts. However, if a faflure,’ design defictency. cause: the’
outage, then the demonstration of opcrabilicy shou]d be ‘thorough enough to:
asaure that. a generic problem does not exist.! For'example, Lf an out-of- !
scervice period was caused by failure of a pump to del{ver rated capacity
due to a design deficiency, the other pumps of this type might be 3ub5edted
to a flov rate test in addition to the operability checks,

Whencver a: CSCS asystem or loop s made inoperable becnuse of a required '
tent or calibratfon, the other CSCS systems or loops tha't ire required to be '
operable shall be considercd operable 1 thcy ate within the required' surveil+
lance testing frequency and there is no rcason to Suspect thev .are ‘inoperable.
1f the functicn, .oyatem, or loop under test or calxbration is. found inoperable
or exceeds the trip level scetting, the LCO and :he required surveillance
tceting for the system or loop shall apply.

Redundant opcrable components: are subjc-kc& t% 1hcrea ed' testing during equip-
ment out-of-aervice times. This adds’ further conservatism and- incrcases
assurance that adequate cooling 1s avai{lable should the need arise.

Maxinum Average Planar LHGR, LHGR, end MCPR .

The MAPLHGR, LHGR, and MCPR shall be chiecked daily to det':etm:ine;‘if" fuel burnup,
or control rod movement has' caused changes in power distribution. Since changes
due to burnup are slowv, and only a few control rods are moved daily, a daily

check of power distribution {is. adequa:e.
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TABLE 3.5.1-5

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Fuel Type: 8DRB284

AVERAGE PLANAR

EXPOSURE MAPLHGR PCT
(MWd/ ) 7 (kW/£t) (°F)
200 11.2 1685
1,000 11.3 1667
5,000 : 11.8 1671
10,000 ‘ 12.0 647
15,000 ) 12.0 . 1669
20,000 11.8 1672
25,000 11.2 1633
30,000 10.8 1596
172a v
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LIITING GONDITIONS FOR QPERATION

SURVEILLANGE REQUIREMENT

3.6.C Coolant Leskave

3.

D.

1f che condition f{n 1 or 2
above cannot bSe met, an orderly
shutdown shall be initiazced

and the reactor shall be shut-
down in the Cold Condition
within 24 hours.

Safety and Relief Valves

L.

s.

1.

Amendment No.

When more than one relief
valve or one or more safety
valves are known to be
failed, an orderly shutdown
ahall be initiatad and the
reactor depressurized to
less than 105 psig within
24 hours.

Jet ‘Pucpos

Whenever the reactor 18 {n the
startup ot run modes, all‘jet
punps shall be operable. 1f
it is determined that a2 jet
purp is {nopersble, or 4{f tvo
or more jet puap flow instru-~
ment fallures oceur and can-
not be .correcied wizthin 12
hours, an orderly shutdown
shall bec {nltizced andé the
rveactor shall be shuytdown in
the Cold Condicion wizhin 24
hours.

181
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4.6.C Coolant Llcakage

DO

Safecy and Relief Valves

10

3‘

4,

N

E'

W

1.

At least one szfety valve and
approxinacely ‘one~half of ail
velief valves shall bde beach-
checked ot veplaced with 2
bench~checked valve each opera-
ting cyecle. ALl 13 valves (2
safety and 11 relief) will nave
been checked or replaced upsn
the cozpletion of every second
eycle..

Once during cach cperating
cycle, each reliaf valve shall
be manually opened until cther=o-
couples downsctrean of the vaive
indicate stean is flewing fron
the valve,

The incegrity of the relief/
safecy valve bellovs shail be
continuously =onizored.

At leact one relief valve shall
be disassembled and fagpested
cach operating cycle.

Jet Punps

Whenever there fs zcefreulazicn
flov with the reactor in the
starsup or rTun modes with bozh
recirculazion pux=ps running,
jet pump operadblliizy shall bz
checked dally by verifying chs
the folloving condiczicons éo ne
occur simultanecusly:

” o

4. The tvo recirculaczion loc:ts
have a2 {iov {(=mbalance ¢i
152 or =¢re vhea the jpuxs
are ozeratad 28 tha same
speed,

“w 33
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ITANG, GONOLLTONS,_FOR OPERATLON

SURVETLLAMCH AFQUIREMENT

56,5 et Puapa

3.6.F Jet Pump Tlov Mismatch

l.

%,

Whan both recircuiation pusps
are in sleady state operation,
the speed of the fostor pump
chal). be maintained within
122 the -spued of the slower
wop vhen core pover is 8055 or
more of rated power or 135% the
speed of the slover p=p when
core pover is below 807 of
rated power.

1T specification 3.5.F.1

cannot be met, one recirculation|

pupp shall be tripped.

The reactor shell not be
operated with one recirculatica
loop out of scrvice for more
than 2k hours. With the reactor
operating, if one recircwdation
loop is oul of service, the
plant shall be placed im 2 hot
shutdowm conditioci withia .-
24 hours unless the locp is
sooner returneé to service.

Following one puzp operation,
the discharge valve of the Yow
speed puzp way not ve opened
untess the speed of the faster
purp is less than SQf; of its
rated cpeec. .
Steady state-operation with both.
récirculation pumps out of ser-
vice for up to 12 hrs is per-
mitted. During such interval
Festart -of the recirculation
umps is permi tted,. provided the
oop discharge temperature is
within 759F of the saturation

- temperature of -the reactor

vessel water &s determined by
dome pressure: The total

elapsed time in natural circula-;

tion and oie pump operation must
be no greater than 24 ars.

G. Struccurallntegrity

1.

‘The strictural integrity of
the primary system shall be

Amendment. No. 32

4.6.t Jet Punpe

iez

2

'b.' The {ndicated value of cure

.. flov rate varies.{ro. the
value derived from: loop
flov. nsrrurements by oore
than 1G%, o .

¢. The diffuser to lower plioua
differentizl presaurc reid=
ing on an irdividual jet
pusp varies frea the uean

of all jet puwp diffrrans
tial pressuros by core thaa
%02. C

'Whenever there 1s-recirculatiom

flov with the recactor im the:
Startup -or Run Hode and car e~

;c#rcgla;iqn punp is wvperaiing
‘with the equelfzzr vrlva clcaed,

the diffuser to lowver plenum

" differcntial pressure shall s«

' checked dully and the diffevin-
" tial presaure of an fhdividual
' Jet pump in z luop shall not
vary from the mcan of 3ll jet

' pump -alfferential prassures in

that' 150p by o3re than 107.

Pymp: Flow:t{ismatch

Jet

' Reclrculacion pump qpeeds'shall

be checked and logged at lecast

. once per day. ‘

1.

Structural Intesrizy
[ T R T i

T i

Table &.6,A<cogeche¢ vich sup-
plementery -notes, spccifies the




3.6/k.6 BASES

detected reasonably in 8 zmatter cf few howrs utilizing the aveilable
leakage detection schezes, and if the corigin cannot be determined fn -
reascnably siort time tine unit should be shut down to allow further

investigaticn and corrective action,

‘The total leaksge rate consists of all leaskage, identified and unidenti-
fied, which flows to the dryvell fleccr drain and equipment drain sumps,

The capacity of thc drywell fleoor suep rucp is 5O gpm and the capeciiy
of the dr:well equipment suzp vump is a2lso 30 gp5. Reaoval of 25 zpc
frez either of these sumps can be accomplistel with considera?le margin.
RET=REMCES

1, Nuclear System Leakage Rate Limits (BFi® FSAR Suvsecticn %,10)

3.6.0/4.,6,D Safety and Relilef Valves

The safety aad relief valves are reguired to ve cperable abcve the ores-

. sure (19% psig) at which the ccore spray systems is not designed to deliver
full flow, Tne pressure reliesf systa2a for ezcn unit at the Browns Ferry
Nuclear Plant has been sized to meet two desizn bases, TFirst, the totel
safety/relief valve capzcity has been estatlished tz ceet the overpressuse
protecticn criteria of the ASIE Cede, Sceond, the distribution of this

. required carvacity between safety valves and relief valves has been se: to
meet. design basis L,k L.l of subsection L.b which states that the nuclesr
system relief valves shall prevent opening of the safety valves during
norsal plant i{solaticns and lcad rejections,

The details of the analysis which shows ccazpliance, as modified by Reference k,
with the ASIME Code requirements is presesnted in subsection b,k of the F3AR end
the Reactor Vessel Overpressure Protactizn Sumzary Technical Report suzzitted
in Acendzent 22 in respense to question 4,1 dated Deceamver 6, 1971

installed on unit 2 with a total capacity of 84.2% of nuclear boiler

rated steam f£low. The analysis of the worst overpressure. transieng,

(3-second closure of all main steam line isolation valves) neglecting the
, direct scram (valve position scram) results in a maximum vessel pressure

] To meet the safety design basis, thirteen safety-relief valves have been

of 1299 psig 1if a neutron flux scram is assumed considering one relief valve
is inoperable. This results in an 76 psig margin of ‘the code allowable over-
pressure limit of 1375 psig.

To meet the operational design basis, the tctal safety-relief capacity

of 84.2% of nuclear boiler rated has been divided into 70% relief

(11 valves) and 14.2% safety (2 valves). The analysis of the plant iso-
lation transient (turbine trip with bypass valve failure to open) assuming

4
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3.6/4.6 'BASES: ‘ o .
a turbine trip' scram is- presented in Reference 5 on page -29. This. -analysis
shows thatl0 of llrelief valves limit pressure .at the safety valves . | | |
to 1226 psig, well below the ,etting of the safety valves. Therefore,
the safety valves will not open. This analysis shows that peak system
pressure is limited;to 1250 psig which 1is: 125 psxg»below the allowed

vessel overpressure of 1375 psig. oo

Experience in relief and safety valve operation shows- that a. testing of
50 percent of the valves per year is adequdte to detect ‘failures or
deteriorations. The relief and safety valves are benchtested every
second ‘operating c;c]e to ensure that their set; points are VLChxn the
+ 1 percent tolerance, The velief valves.are tested in place once per
operating cycle to establish that they will open and,pass: steam.

The requirements established’ above: apply when the nuclear system can 'be
pressurized above ambient. conditions. These:requirements are applicable
at. nuclear system pressures below normal operating pressures because.
abnormal operational transients,could possibly start:at these- conditions
such 'that eveatual overpressure: relief would be needed. However, these~
‘transients are much less severe, in terms of" pressure, than those startzng
at' rated. conditions.. The valves need: not |be| functional when the vessel
head i3 removed, since the - nuclear system icannot be: yressurized

-

Rzmzncz"si
1. Nuclear 'System Pressure Relief System (BFNP FSAR Subsection 4.4).
‘2.  Amendment 22 in. response to AEC‘Question‘éwz‘oEWDecémbet 6, 1971.

3. ""Protection: Against Overpressure" (ASME Boller and Ptessure Vessel
Code, Sectlon I1II, Article 9) T

4; Browms: Ferry Nuclear Plant Design Deficiency Report--IarSet Rock
Safety-Relief Valves, transmitted by J. E. Gilleland co F. ‘E, Kruesi,
August 29, 1973. ‘ | L

S. General Electyic, BWR, Reload 2 Licensing Amendment for BFNF Unit 2
NEDO-24169 Janua:y 1979.4nd VEDO—24169A.w P Voo

3.6. 2/6 6.E Jet Pumos

Failute of a jet. pump nozzle: asqembly holddowm techanism, noztle assembly
and/or riser,«wculd 1ncrease the cross- sec*iqnal flow-area Ecr blowdown
followzng the: design. ba.is double-ended line break. Also, Eailure of the
‘d4 €fuser would. éliminace- the capability\to\ré flcod thHe core to ‘twosthicds.
heighc level -following a. recirculation ‘1ink break., There ore, i. a -failuve
occurred, repaira must :be made. AR R R !

The deéteczion c»cnnique 'is as;follcws. With the: two recirculation pumps
balanced in speed to within 4 S.percent; the.'flow rates in boch recizéula-| |
tion loops will be wverified: bv «control room monitoring instruments. \-.\the |
‘two flow rtate -values do. not di‘"er by more - than 10 pe:canc, riser and. nozzle
assembly incegrity has been verified. b P

220¢
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4. Daily tests of unnunciation lights and audible devices are
partermed as a2 routine operstion function.
S The CO,, system m3nufacturer recommends Sem;annual testing of
CO, system fir» dztection circuits.

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

Smoke dotectors will bz tested "in-place"™ using inert freon gas
applied by a pyro+ronics typ= applxcator which is accepted
throughout the industrial fire protection industry for testing
products of combustion detectors or by useYof the MSA chemical
smoke generators. t the present time the manufacturers have

‘only approved the'use of "punk" for creating smoke. TVA will not

use "punk" for testing smoke detectors.
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5.0 MAJOR DESIGN FEATURES

3.1 SUTE FEATURES

Browns Ferry unit 2 is located at Browns Ferry Nuclear Plant
site on property owned by the United ‘States and in custody of
the TVA. The site shall consist of approximatecly 840 acres

on the norcth shore of Wheeler Lake at Tennessee River Mile
294 in Limcstone Councy, 'Alabama. The minimum distance from
the outs{de of (Lhe secondary containment bullding to. the
boundary of :he chlusiom ares as defined: in' 10 CFR 100 3
ahall be 4,000 feect. o L

5.2 REACTOR ] o

A. The core shall consist of 364 fuel assemblies of 69 fuel rods
each, 168 fuel assemblies of 63 fuel rods each and 232 fuel
assemblies of 62 fuel rods each.

B. The reactor core shall contain 185 cruciform-shaped control .
rods. The control material shall be boron carbide powder
(8,C) compacted to approximately 70 percent of theoretical
dens{ity. ‘ ‘

5.3 REACTOR VESSEL

The reactor vessel shall‘bé as described in Table 4.2-2 of the
FSAR. 'The applicable design codes shall be as described in
‘Table 4.2-1 of the FSAR. . | | | | 1 | |

5.4 CONTAINMENT o
A. The principal design parameters for the primary containment | |

shall be as given {n Table 5.2-1 of the FSAR. The applicable |

design codes shall be as described in Section 5.2 of the FSAR. |

B. The sccondary containment shall be as described in Section: |
5.3 of the FSAR, ‘ o

‘G. Pcnetrations to the prlmary containment and pipina passing
through such penetrations shall be deslgned {n accordancel |
‘wvith the etandards set forth in Section $.2.3.4 of the [FSAR.|

5.5 FUEL STORAGE
A. The arrangemenc of fuel in the new-fuel scorage ficiilﬁy b

'shall be such .that k £ for dry conditions; is less than! |
0.90 and flooded: is fusq than 0.95 (Section 10.2 of psaa)
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