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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. 47
License Ho. DPR-33

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

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

rules and regulations set forth in 10 CFR Chapter I;

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

€. 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 Spec-
ifications as indicated in the attachment to this license amendment
and paragraph 2.C(2) of Facility License No. DPR-33 is hereby amended
to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices
A and B, as revised through Amendment No. 47, are
hereby incorporated in the license. The licensee
shall operate the facility in accordance with the
Technical Specifications.



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

FOR THE NUCLEAR REGULATORY COMMISSION

Thomas ;'Q Ippolito, Chief

Operating Reactors Branch #3
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: January 17, 1979
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ATTACHMENT TO LICENSE AMENDMENT NO. 47

FACILITY OPERATING LICENSE NO. DPR-33

DOCKET NO. 50-259

Revise Appendix A as follows:

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

vii/viii
778 113/114
9/70 131/132
T5/16 733/134
17/18 139/740
79/20 157/158
21/22 159/160
23/24 167/168
25/26 T69/170
27/28 173a
29/30 181/182
73/74 218/219
220/221
330/331

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

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

.

X.

Y.

Z.

10. Logic - A logic is an arrangessnt of relays, contacts, snd other
components that produces a decision outout.

(a) Initiating - A logic that receive signals from channels sod
produces decision outputs to the actustion logic.

(b) Actustion - A logic that receives signals (either frow
{nitiation logic or channsls) and produces decision outputs
to accomplish a protsctive action.

Yupetional Tests - A functional test 1is the manval operation or
i{nitiation of a aystem, subsysten, or component to verify that it
functions vithin design tolerances (e.g., the manual start of a
core spray pump to verify that it runs and that 1T pumps the
required volume of watsr).

Shutdown - The rsactor is in a shutdown conditicn when the r=actor
mode switech 18 in the shutdown nods position and no cors altarations
arve being performed,

Engineered Safsguard - An snginesrad safeguard is a safety systan
the actions of which are easential to a safety action raguired in
Tespense to zccidents. '

Cuulative Downtime - The cvrmilative downtime for those safatly
components and systems whose downiime is limited to 7 consecutive
days prior to requiring reacstor shutdcwn shall be limited to any
7 days in a ocnsecutive 30 day pericd.

JAN 14 BT



SAFETY LIMIT

LIMITING SAFETY SYSTEM SETTING

1. JUEL CLADDING INTEGRITY

Applicability

Applies to the interrelated vari-
ables associated with fuel
thercal behavior.

Cbiective

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

dicg.

Specifications

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

Wnen the reactor pressure is
greater than 800 psia, the
existence of a minirea criti-
cal power ratio (MCPR) less
thac 1,07 shall constitute
violation of the fuel claddiryg
integrity safety lizi:.

Amendment No. 2%, 47

2.1 FUEL CLADDING INTEGRITY

Applicability

Applies to trip settings of the
instruments and devices whith are
provided tc prevent thz reactor
systec safety limits from being
exceeded.

To define the level of the process
variables at which automatic pro-
tective action is inftiated to pre-
vent the fuel ciadding integricy
safety linit from ceing excaeeded.

Specification

The limiting safety system settings shall
be as specified below:

A. Neutron Flux Scram

1. APRM Flux Scram Trip Setting
(Run Mode)

Vhen the Mode Switch iv in
the RUN position, the AP2M
flux scram trip setting shall
be:

$<(0.66W + 54%)
where:

S = Setting in percent of
rated thermal powar
(3293 Mut)

W = Loop recirzuiaticn flow
rate in pevcent of rated
(rated loop recirculation
flow rate equsls
34.2x10% 15/hr)



LIMITING SAFFTY ©

B4 SETTilG

SaviTY LIMIT

b
-

3

Pl CLADDING INTEGRITY

B. Core Shernal Power Linmit

(Peartor Pressure <800 psia)

——

it en the reactor pressure is less
than or egual to BOO psia,

Amendment No. 3B, #71, 47

N

2.1 FUEL CLADDINC TNTEGHTTY

2,

3.

B'

. In the event of operation with the
core maximum fraction of limiting
power density (CMFLPD) greater than
fraction of rated thermal power (FRP)
the setting shall be modifiecd as
follows:

S< (0.66W + 54%) _FRP
CMFLPD

For no combination of loop recircu-
lation flow rate and core thermal
" power shall the APRM flux scram trip
setting be allowed to exceed 120%
-of rated thermal power.

(Note: These settings assume operation
within the basic thermal hydraulic .
design criteria. These criteria are
LHGR < 18.5 kw/ft for 7X7 fuel and<
13.4 kw/ft for 8X8 and 8x8 R fuel,
MCPR limits of Spec 3.5.K. Z#

it is determined that eithar of these
design criteria is being violated
during operation, action shall be
initiated within 15 minutes to restere
operation within prescribed limits.
Surveillance requirements for APRM
scram setpoint are given in
specification 4.1.B.

APRM~--When the recactor mode switch
is in the STARTUP POSITION, the
APRM scram shall be set at less

than or equal to 157 of rated power,

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

APRM Rod Block Trip Setting

The APRM Rod block trip settinpg shall
be:



RAFFTY LIMIT —

LIMTTING SAFET. YSTFM SETTTING

1.1 FUEL CLADDING INTEGRITY

c.

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

Whenever the reactor is in
the shutdown condition with
irradimted fuel in the reac-
tor vessel, the water level
shall not be less than 17.7
in. above the top of the
normal active fuel zone.

Amendment No. 35, 41

SpP 19 W9

10

2.1 FUEL CLADDING INTEGRITY

Spe< (0.66w + h2%)

vhere:

SRB = Rod block setting is percent

of rated thermal power (3293 Mwt)

W = Loop recirculation flow rute
in percent of rated (rated loop
recirculajion flow rate equals
34.2 X 10° 1b/hr)

[ 4

In the event of operation with the core
maximum fraction of limiting power density
(CMFLPD) greater than fraction of rated
thermal power (FRP) the setting shall be
eodificed 83 follows: T

FRP _ for two
SRB :IO.GGW + AZZ? QIFLD

recirculation loop operation.

SRB < (0.66W + 38.7%) FRP for one
) CMFLPD
recirculation loop operation.

Scram and isolation--> 538 in. above
reactor low water vessel zerc le-

Scram--turbine stop < 10 percent
valve clcsure valve closure

Scram--turbine
control valve .
_ Upon trip of
1. Fast closure the fast actin
solenoid valve

2. Loss of control > 550 psig
oil pressure '

Scram--low con- > 23 inches
denser vacuum Hg vacuum

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

Main steam isolation > 825 psig

valve closure--nuclear system low
pressure

'.! 4
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.1 BASFS: FUFL CLADDING INTECRITY{ SAFETY LIMIT

Tae fuel cladding represents one of the physical barriers which separate radio-
active materials from environs. The integrity of this cladding barrier is
related to its relative freedom from perforations or cracking. Although some

_ corrosion or use-related cracking may occur during the life of the cladding,
fissfon product migratican from this source is incrementally cumulative and
continuously measurable. Fuel cladding perforations, however, can result from
thermal stresses which occur from reactor operation significantly above design
conditions and the protection system setpoints. While fission product migration frem
vladding performation is just as measurable as that from use-related cracking, the
therwally-caused cladding perforations signal a threshold, beyond which still
greater thermal stresses may cause gross rather than incremental cladding deteriora-
tion. Therefore, the fuel cladding safety limit is defined in temms of the reactor
operating conditions which can result in cladding perforation,

The fuel cladding integrity limit is set such that no calculated fuel damage would
oceur as a result of an abnormal operational transient. Because fuel daxage

is not dircctly observable, the fuel cladding Safety Limit is defined with margin

to the conditions which would produce onset transition boiliag (MCPR of 1.0).

This establishes a Safety Limit such that the minimuam critical power ratio (MCFR)

{s no less than 1.07. MCPR >1.07represents a conservative margin relative to

the conditions required to maintain fuel claddircg intCegrity.

Onsat of transition boiling results in a decrease in heat transfer from the clad
and, therefore, elevated clad temperature and the possiblity of clad failure.

Since boiling transition is not a directly observable parameter, the sargin

to oolling transition is calculated from plant operating parameters such as core
power, core flow, feedwater temperature, and cpre power distribution. The wargin
for each fuel assembly is characterized by the critical powver ratio {CPR) which

is the ratioc of the bundle power which would produce onset of transition boiling
divided by the actual bundle power. The minioum value of this ratio for any bundle

{n the core is the minimum critical powver ratio (MCPR). It is assumed that the
plant operation is controlled to the nominal protective setpoints via the instru-

wented variables, i.e., normal plant operation presented on Figure 2,1.1 by the
nominal exnacted flew cnancrel lire, The Safatv Uimit (MCPR of 1.07) has enfficient
conservacism to assure that in the event of an abnormal operational transient —
{niciate? from a normal operating condftion (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 between
“CPY of 1.0 (onset of transition boiling) and the safety limit 1.07 __ 1s derived
fronm a detailed statistical analysis considering all of the uncerctainties in qoni-
toring the core operating state including uncertainty in the boiling transition
correlarion as described in Reference 1. The uncertainties employed in deriving
the safety limit ave provided at the beginning of each fuzl cycle.

.

15
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1.1 BASES

Because the boiling transition correlation is based on a large quantity of
full scale data there {s a very high confidence that operation of a fuel
assembly at the condition of MCPR =1.07 would not produce boiling tran-
sition. Thus, although it is not required to establish the safety limit
additional margin exists between the safety limit and the actual occurence

of loss of cladding integrity.

e to occur, clad perforation would not

However, if boiling transition wer
uld increase to approximately

be expected. Cladding temperatures wo
1100°F which is below the perforation temperature of the cladding

material. This has been verified by tests in the General Electric Test
Reactor (GETR) where fuel similar in design to BFNP operated above
the critical heat flux for & significant period of time (30 minutes)

without clad perforation.

If reactor pressure should ever exceed 1400 psia during normal powver
g transition corre-

operating (the limit of applicability of the boilin
lation) it would be assumed that the fuel cladding integrity Safety Limit

has been violsted. .
In addition to the boiling transition limit (MCPR = 1.06) operation is
constrained to a maximum LHGR of 18.5 kw/ft for 7x7 fuel and 13.4 kw/ft

for Bx8 fuel. This limit is reached when the Core Maximum Fraction of
Limiting Power Density equals 1.0 (CMFLPD = 1.0). For the case where Core
Maximum Fraction of Limiting Power Density exceeds the Fraction of Rated
Thermal Power, operation is pernmitted only at less than 100X of rated

power and only with reduced APRM scram settings as required by specification

2.1.A.1. - .
below 800 psia, the core elevation pressure drop (0 pover,

At pressures
0 flow) is greater than 4.56 psi. At low powers and flows this pressure

differential is maintained in the bypass region of the core. Since the
pressure drop in the bypass region is essentially all elevation head,
the core pressure drop at lov powers and flow will always be greater
than 4.56 psi. Analyses show that with a flov of 28x103 lbs/hr bundle
flow, bundle pressure drop is nearly independent of bundle pover and has
a value of 3.5 psi. Thus,_the bundle flov with a 4.56 psi driving head
will be greater than 28x103 1bs/hr. Full scale ATLAS test data taken
at pressures from 1k.7 psia to 800 psia indicate that the fuel assembly
critical power at this flow is approximately 3.35 MWt. With the design
peaking factors this corresponds to a core thermal power of more than
$0%. Thus, & core thermal power limit of 25% for reactor pressures

below 800 psia is conservative.

For the fuel in the core during periods when the reactor is shut down, con-
sideration must also be given to water level requirements due to the effect
of decay heat. If water level should drop below the top of the fuel during
this time, the ability to remove decay heat is reduced. This reduction in
cooling capability could lead to elevated cladding temperatures and clad
perforation. As long as the fuel remsins covered with water, sufficient
cooling is available to prevent fuel clad perforation. ‘

16
Amendment No. 28, 47



1.1 BASES

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

vide adequate margin. This point corresponds approximatcly to the top
of the sctual fuel asseamblies and also to the lover reactor low vater

level trip (378" above vessel zero).

RFEFERFNCE
1. General Flectric BWR Thermal Analysis Basis (CETAB) Data, Correlation
and Design Application, NEDO 10958 and NEDE 10938. .

2. GE BWR Reload 2 Licensing Amendment for BFNP unit 1 reload 2,
NEDO-24136, August 1978 and Revision 1 dated November 1978.

Amendment No. 2B, 47 17
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LIMITING SAFETY SYSTEM SETTINCS RELATED TO FUEL CLADDING THTEGRITY

2.1 BASES:
ts applicable to operation of the Browms Ferry
throughout the spectrun of plannad operating con-
ditions 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 Fiqure 3.7-1
of tne FSAR. In addition, 3293 MWt is the licensad maximum pover level

of Browns terry Nuclear Plant, and this represents the maxioun steady-state

r which shall not knawingly be exceeded.

The abnorual operational transien
Nuclear Plant have been analyzed

powve

{n the transient analyses in estimating the
void reactivity coefficient, control tod scranm
vorth, scram delay tine, peaking fautors, and axial power shapes. These
factors are selected conscrvatively with respect to their effect on the
- nppllcable transient rosults as deternmined by the currant analysis model.
This transient modcl, evolved over many years, has §een substontiated in opera~-
tion as a conservative tool for evaluating reactor dynamic performance.
" Results obtained from a Cancral Electric boiling water reactor have been
compared with predictions made by the modecl. The compgrisions and resulte

are summarized ina Reference 1.

Conservatism is incorporated
controlling factors, such as

the void reactivity coefficient used in the analysis
imated to be about 25% preater than the nominal maxioua

the core lifetime. The scra3 vorth used has ,
been derated to be equivalent to approvimately 8Q. cf the total scram vorth of
the control rods. The scram dclay tice and rate of vod insartioa allowvec

fee *hin analvers arc conscirvatively set equal to the longest dqlgy_gpd slov~

ept insertion rate acceptable by Technical Specifications, :

' The effect of scram worth, scram delay time
4ad rod insertiom rate, all conservatively applied, are of greatest eignificance

in the early portion of the negative reactivity {nsertion. The rvapid insertion

of negative reactivity is assured by the time requirements for 5 and 20 insercion,
By the tiume the rods are 607 inserted, approximately four dollara of negative reac-
tivicty has been {nserted which strongly turns the transient, and accomplishes the
desired effect. The times for 507 and 907 insertion are given to assure proper
completicn of the expected performance in tha earlicr portion of the transient,

and to establish the ultimate fully shutdown steady-state condition.

The absolute value of
{s conscrvatively cst
valuc expected to occur during

For analyses of the thermal consegquences of ths transients a HCPR> limits specified
in specification 3.5.K is conservatively assumed to exist prior

to initiation of the transients.
of using conservative valuzs of controlling paraneters and initiating

. produces more pessimistic ansvers than

d analyzing at higher

Tats cholce
transiencs at the design pover level
would resuls by using expected values of control parameters an

. power levels.
Steady-stat? operation without forced recirculation vill not be peraitted
for morc than 12 hours. and the start of a recirculation puro from the natural
circulation condition will not be permitted unless the temnerature difference

between the loop to be started and the core coclant temperature is less than 75CF.
This reduces the positive reactivity insertion to an acceptably low value.

19
Amendment No. 25, 47



The licensed maxizua pover level is 3,293 HVc.

Anslyses of trancieots eoploy adequately conservative values of tha
coptrolling reactor parazelers.

The abnormal operationzl transients were analyced to a power level of 3440 MWT.

The snalytical procedurss ©ov used result {o a more logical answver than
the aslternatlve cethod of asguning & higher etartinz power i3 coajunc-
tion with the expected values for the paraseters.

boses for individusl set points are discussed below:

Neutrnn Plux Screa
1. APRM High Flux Scraa Trip Secting (Run Mode)

The average pcweT Tange poaitoring (APRM) aysted, vhich is calibrated

using heat baiance data taken duriog steady-state conditions, rcads

¢a perceat of reced power (3,293 “wg). Because fissicn chasbers pro-

vide the basic iaput eiznals, the AZPM systez responds directly to

eversze neatron Ilux. During traceients, the izstantaneous rste of

heat transfer froz the fuel (rezctor ther=al power) is less then the
4ustantaneousy neutron fiux due to the tiz= constent of the furl.

Thercfore, during transleots {acuced by dlsturdbancen, the thermal

power of the frel vill te less than IThat jcdicated by the neutrJs flux P
2t the scrzs setting. Analyses reported {n Section ib4 of the FPilaal

Safety Analysis Repolt demonstzated that vith a 120 percent 8cra trip |
eezting, none of the sboormal operstional tracelents analyzed violatze2

the fuel safety linoit azd there is & substantial margin freca fuel

da=age. Trherefore, use of 8 flow-blaaed scral orovides evea addizicaal
parain.  TFigure 2.1.2 shows the flow biased scran 2s a function of

cnre flow.

An increase in the APR'M scraz setting would <ecTease the Dmarzia pre-

gent before the fuel cicddint furesrity safery lizzz is reached. e
APRM pcran setiing wvaa Jereruined by an analysis of =argics raquired

to provide & reasonable range for madseuveric? ration.

Reducing this operating sargln vould increase t=« frequency of spurious
scrans, which have an scverse eiivcr cn resclor safely because of the
resulzing ther=al stresses. Thus, the APRM s=itiling was selacted
bacsuss it provides adegquate =argin for the fuel cleldding ‘prexTity
pafety lizit y=: allcovs operatiag =argin that reducea ika posaibilicy of
uNnecessATY 3CTaA,

(49
(83

1
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‘2.1 BASFS

The scram trip setting must be adjusted to ensu;;P;hatdtg;?Lﬂcgh:rzzs::nt
f CM an .
is not increased for any combination o
zgiﬁin; 23 adjusted in accordance with the formula in specification 2.1.f.1
when the CMFLPD exceeds FRP. ;

ow that no scraa adjustment is required

ting transients sh
Analyses of the lioting e ecitied

to assure MCPR >1.07 when the transient is initiated from MCPR > 1

in specification 3.5.K.
APRM Flux Scram Trip Settinz (Refuel or Start & Hot Standby Hode)

For cperation {n ths startup mode vhile the rcactor is at low pressure,
the APRM scrzn seiting of 15 percent of razed pover provides adeyuste
theroal carzin between the setpoint and the safety linf{t, 25 percent

of rated. The marzin is edecuate to accosmodate anticipated caneuvers
assoc{ated with powver plant startup, Effects of increasing pressure

at zero or low void conteat are riror, cold vater fron sources avatl-

able during stariup Zs not much colder than that already in the systen,
tecrperature cocfficlents are small, and control rod patterns are coan-
strained to be uniiorm by operatinpg procedurcs backed up by the rod

vorth nininizer and the Rod Sequonce Control Systea. VWorth of {rdfvi-
dusl rods {s very lov in a uniform rod psttern. Thus, all of posaidle
sources of reactivity input, unifora control rvod wvithdraval fs the moot
probable cause of saigntficant poawer risce. Because the flux distribulioa
aspoclated wicth uatform rod withdravals does not {nvolve high loczl peaxs,
and bocause severai rods nust be moved to change pover b7 s osigaificant
percentage of rated power, thac rate of power rise {s very slov. Cenerally,
the hest flux {3 {n nrwar equilibrium vith the fission rate. 1In an cdauzed
uniforz= rod wichdcsval approach to the secram level, the rate of pover rise
18 no 2ore t-an 5 percent of rated power per ninute, and the APRM system.
wvould be more than acequate to assure a8 scran before the power could
excced the mafety linit, The 15 percent APRH sgcrsm remeiny active

until the sade switch i9 placed in the RUN postition. This ewitech occurs
vhen reactor pressurc is greater than 850 psig,

3. IRM Flew Scranm Trip Setting

The IRM System consists of 8 chambers, & in each of the reactor ;rotac-
tion system logic channels. The I[RM fs a S-decade iastruoen? waich covers
Tn=2

the range of pover lavel between that covered by the SR and the APRYN.
s decades are covered by the [RM by means of a range switch and the 5 decades
are broken down into 10 ranges, each being one-hali of a decade {n size. The

IRM scram setting of 120 divisions is active in each range of the IRM. For
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3.

IRM Flux Scrom Trip Setting (Continued)

exanple, 1f the instrument were on range 1, the scran setting would be at 120
divisions for that range; likewise, 1f the instrument was on range 5, the scram
setting would be 120 divisions on that range, Thus, as the IRM is ranged up to
accommodate the increase in power level, the scram setting is also ranged up., A
scram at 120 divisions on the IRM instruments remains in effect as long as the
reactor is in the startup mode, 1In addition, the APRM 15 scram prevents

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 1s in equilibrium with the neutron

flux and an IRM scram would result in a reactor shutdown well before any safety
limit is exceeded, Por the case of a single control rod withdrawal error, a
range of rod withdrawal accidents was analyzed. This analyris included starting
the accident at various power levels. The most severe cave 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. AQuarter rod
density is i1llustrated 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 1s bypassed, The results of this analysis show that the reactor
is scrammed and peak power limited to one percent of rated power, thus maintaining
MCPR above 1-07. Based on the above analysis, the IRM provides protection
against local control rod withdrawal errors and continuous withdrawal of

control rods in sequence.

APRM Control Rod Block

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

MCPR less than 1.07. This rod block trip setting, which is automatically
varried with recirculation loop flow rate, prevents an increase in

the reactor power level to excess values due to control red with-

drawal. The flow variable trip setting provides substantial margin

22
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feon foel dsmpage, assuming & sieady-statc operation at the trip net.ung. over '
the eatéve seclvculation flow range. The margin to the Safety Limit laczeases
o8 the flow doceoases for the specificd trip setting versus fiov relationship;
thorefors, the vorst cass MCPR which could oceur during steady-state opevation is
ot 3082 of vated thermsl pover because of the APRM vod block teip setting. The
sctual power distribution {n the core is cstablished by speciffcd congtol vod sequences
and &5 monitored cont invously by the in-core LPRA system. As wvich the. APRM scram

eoip setelng, the APRM vod block trip setting is adjusted dovavard L€ the
CrLrp exceeds PRP thus preserving the APRM red block safety margia.

C. Reactor Water Lov lavel Scras and Jsolation (Fxcept Main Steamlines)

the set point for the low jevel scram is above the bottom of the separa‘tor skirt.

his level has been used im transiemt analvses dealing vith coolant inventory -

decrease. The results vreported in FSAR subsection 14.5 show that scram and {solstion

of all process lines {(except maim steam) at this level adequately protects the fuel
| and the pressure barrier, beccuse MCPR is greater than 1,07 n all cases, and

systes pressure does not reach the safety valve settings. The scram setting is

spproxivately 31 inches balow the normal operating zange and {s thes adeguate to

sveid spurious scraxns.
<

| B zgtblae frop Valve Closure Scran

The turbine stop valve closure trip anticipates the pressure, neutron flux
and heat flux increases that would result from closure of the stop valves.
Mith a trip setting of 10% of valve closure from full open, the resuitant
{ncrease in heat flux is such that adequate thermal margins are maintained
even during the worst case transient that assumes the turbine bypass valves

vemain closed. (Reference 2

g. bine Cont Vslve Scv

., Fast Closure s{;rn

: This turbine control valve fast closure scram anticipates the pressure,

! neutron fiux, and heat flux increase that could result from fast closure
of the turbine control valves due to load rejection coincident with
¢ailures of the turbine bypass valves. The Reactor Protection System
inftiates a scram when fast closure of the control valves is initiated
bg the fast acting solenoid valves and {n less than 30 milliseconds after
the start of control valve ¥ast closure. This s achieved by the action
of the fast acting solenoid valves in rapidly reducing hydraulfc control
ofl 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, 2 nominally 50% greater closure time and 3 different
valve characteristic from that of the turbine stop valve, combine to
produce transients very simiTar to that for the stop valve. Ko siognifi-
cant change in MCPR occurs. Relevant transient analyses are discussed
4n References 2 and 3 of the Final Safety Anaiysis Report. This scram
{s bypassed when turbine steam flow is below 30% of rated, as measured

by  turbine first state pressure.
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2. Scram on loss of control ofl pressure

The turbine hydraulic control system operates using high pressure
©il. There are several points in this oil system where s loss of
o1l pressure could result in a fast closure of the turbine control
valves. This fast closure of the turbine control valves is not
protected by the gensrstor load rejection screm, since failure of
the oil system would not result in the fast closure solenoid
valves being actuated. For 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 as provided for the
generator load rajection scram on fast closure of the turbine
control valves, s scran has been added to the reactor protection
system, vhich senses fallure of control oil pressurs to the tur-
bine control system. This i{s an saticipatory scrawm and results in
reactor shutdown before any siguificant increase in pressure or
neutron flux occura. The transient response is very sim{lar to
that resulting from the genarator load rejection.

Main Condenser Low Vacuum Scram

To protect the main condenser against overpressure, a loss of con-
denser vacuum initiates automatic closure of the turbine stop valves
and turbine bypass valves. To anticipate the transient and automatic
scram resulting from the closure of the turbine stop valves, low con-
denser vacuum initiates a scram. The low vacuum scram set point {s
selected to initiate 4 gcram befc_e the closure of the turbine stop
valves is jnitiated.

& H. Main Steaw Line ls..ution on Low Pressure and Main Steap Line
Isolation Scram

The low pressure isolation of the main steam lines at 825 paig was
provided to protect against rapid reactor depressurization and the
resulting rapid cooldown of the voasel. Advantage is taken of the
scram feature that occure when the main steam line isolation valves

are closed, 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 eafety limit. Operation of the reac-
tor at pressures lower than 825 peig requires that the reactor mode
switch be in the STARTUP position, where protection of the fuel cladding
integrity safety limit 1s provided by the IRM and APRM high neutrom flux
scrams. Thus, the combination of main steam line low pressure isolation
and {solation valve closure scram assures the availability of neutron
flux scram protsction over the entire range of applicability of the fuel
cladding integrity safety limit. 1In addition, the isolation valve
closure scram anticipates the pressure and flux transi{ents that occur
during normal or {nadvertent isolation valve closure. With the scraums
oet at 10 percent of valve closure, nsutrom flux does not incresse.
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Jd. J. & K. Reactor Jow water level set point for fnitjation of HPCI and
: ‘ RCIC, closiny main steam isolation valves, and starting LPCI

and core spray puwps.

These systems maintain adequate coolant inventory and provide core
cooling with the objective of preventing excessive clad temperatutes.
The design of these systems to adequately perform the intended func-
tion is based on the specified low level scram set point and infitia-
tion set points. Transient analyses reported in Section 14 of the
FSAR demonstrate that these condittions result in adequatc safety
margins for both the fuel and the system pressure.

L. References

Linford, R. B., "Analytical Methods of Plant Transient Evaluations for

1.
the GCencral Electric Boiling Water Reactor,” NEDO-10802, Feb., 1973.

Z. GE BWR Reload 2 Licensing Amendment for BFNP unit 1 relosd 2,
NEDO-24136, August 1978 and Revision 1 dated November 1978.
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__LIMITING SAFETY SYSTEM SETTING .

SAYETY L:iUIT e

2.2 REACTOR COOLANT SYSTEM INTEGRITY 2.2 REACTOR CODOLANT SYSTEM INTEGRITY

Applicability

Applicabilitcy

Applies to trip settings of the
{nstrumente and devices which are
provided to prevent the reactor
system safety liwits from being

A,pliei to limits on reactor coolant
‘@ystew pressute

exceeded,
OLjective Objecttve

To define the level of the process
variasbles at which autonatic pro-
tective action is inftiated to
prevent the pressure safety limit
from being exceceded.

Tu eytadlish & limit below which

the i{ntegrfity of the reactor coolant
system {0 not threatened due to an
overp:essure conditicn.

Specification Specification

A. The pressure at the lovest point The lJimiting eafety system settings
of the reactor vessel shall not shell be as specified belowv:
exceed 1,375 psig whenever :
frradiated fuel {s 4o the reac- Lioiting Safety
tor vessel. Protective Actfon System Setting

i

A. Nuclcar systea 1105 peig +
relief valves 11 peti (4
open--nuclesr velves)

system pressure
1115 peig *

11 psi ( 4
valves)

1125 psig *

11 pei ( 5
. v&lves)
8. Scram--nuclear <1,055 peig
eystem high
pressure
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REACTOR COOLANT SYSTEN INTEGRITY

“ye safety limits for the veactor coolant system pressure have been selectied

s ich that they are Lelow pressures at vhich ft can be shown that the {ntegricy
of the synivm i8 not endungered. However, the pressure safaty lioits are

vt Nigh enough such that no foreseeable circumstances can cause the sysleu
pressure to rise over these limits. The pressure safaty limits are arbitrarily
selected to be the lovest transient everpressures slloved by the spplicabdle
=odes, ASME Boiler and Pressure Vessel Code, Sectioen 11Ll, end USAS Piping

sfe. Secifon 331.1.

11e design preesure (1,250 paig) of the tesctor vesec]l 13 establighed such
that, vhen the 10 parcent allowance (125 pel) slloved by the ASME Botler und
Fremaure Vessel Code Section I11 for presesure transjents is added to the
Jdeaign presvure, & transient presesure limit of 1,375 puig 19 estadlished.

Correspondingly, the Jesign pressure (1,148 peig for suctionm end 1,326

petg for discharpe) of the reacter recirvculation eysten piping ave atch that,
vhen the 20 percent allovance (230 and 265 psi) alloved by USAS Piping Code,
Sectfon B)1.) for pressure tranaicnis are sdded to the deoign pressurcs,
tcanstent pressure limize of 1,378 and 1,591 peip are established. Thus,

the pressure ssfety limtt epplicable to power opsretion ts eotablished at
1,375 peaig (the lowcet transiemt overpresvure slleved by the pertiment coles),
ASME Boller and Pressure Vessel Code, Sectiom 111, end USAS Piping Code,

Section B831.1.

The current cycle's safesy analysis concerning the most severe abnermwal
operational transient ressulting directly in & reactor coolant system

, pressure increase is given in Reference 5,
The reactor vessel pressure code limit of 1,375 psig given in subsection 4,2
of the safety analysis report is well above the peak pressure produced by
the overpressure transient described above, Thus, the pressure safety limit
applicable to power operation 4{s well above the peak pressure that can result

due to reasonably expected overpressure trangients,

Highev design pressuras have been ezatablished for plping withiw the reactor
coolant eyeten than for the reactor vessel. Theee fucresaed design pressures
create 8 consistent design which sssures that, il the pressura within the
vesctor veasel does not exceed 1,373 peig, the pressures within the piping
tannot escaed thelr vespective transient presoute liwite due to etatic and

pusp heads.

The safaty limit of 1,375 petg actuallv appliies to any point §n the reactor
veguel;, hovever, becouse of the statiy vater head, the higheet prevwure polut
vil! occur at the bottom of the vensel. Because the ;reseure §s not monttored
at thie pofne, it cannot be directly determined 1f thiw safety lixzit has bdeen
violated. Also, beccuwa of the potentially varylug head level snd flov pres-
eure drops, en oquivalert pressute cannot be & priori determined for o

28
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pressure monitor higher in the vessel, Therefore, “ollowinsg any trancient
that is severe enough to cause concern that this safety limit was violuted,
& calculation witl be performed using all avuiluhle in“orration to éolor-

oine if the safety limit weas violeted,

1, Plant Selety jinalysis (BFYP FSAR Sectiozn 1L,9)
2, I3F Aoiler and Pressure Vessel Code Secti-n IIX
© 3. USAS Pizing Code,_Secticn B3..1

L, Hesctor V::sel and Anvurterances lMechsnicel esica (2F0P FOAR
Sussecticn 4.2)

5. GE BWR Reload 2 Licensing Amendment for BFNP unit 1 reload 2,
NEDO-2L4136, August 1978 and Revision 1 dated November 1978.
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REACTOR COOLANT SYSTEM INTEGRITY

To meet the safety design basis, thirteen relief valves have been
installed on the unit with a total capacity of 82.4% 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 of 1273 psig if a neutron flux scram is assumed considering
12 valves operable. This results in an 102 psig margin to the code
allowable overpressure limit of 1375 psig.

To meet the operational design, the analysis of the plant isolation
transient (turbine trip with bypass valve failure to open) assuming

a turbine trip scram is presented in Reference 5 on page 29. This
analysis shows that 12 of the 13 relief valves limit pressure in the
steam line to 1201 psig. This analysisshows that peak system pressure
is limited to 1229 psig which is 146 psig below the allowed vessel over-
pressure of /375 psig.

Amendment No. 2%, 47
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¥ietous No.
Operable Per

Tetp Sy6 ()
201
2(1)
2(1)
21)
1(7)
(1)
(7
(1)
3(1)
3(1)
(1)

2(1)(6)
2(1) (%)
2(1)(6)
201)(0)
2(1)
2(1)
&

TABLE 3.2.€
INSTRUMENTATION THAT IHITIATES ROD BLOCKS

Funhction

Trip Level Scttiog

APRYM Upscale (Flov Bias)

APEM Upscale (Startup Hode) (8)

APRK Dowvnscale (9)

APRM lnoperative

RBM Upscale (Plov Bias)

RBY Dowvnocale (9)

ROM Inoperative

1eY Upscale (8)

IRM Dowvascale (3)(8)

IRM Detector not {m Startup Position (8)
I’RX Inoperative (8)

SRM Upscale (8)

SRH Downscale (4)(8)

§24 Detector not in Startup Position (L) (8)

SYX Inoperative (8)

- Flow Dlas Ccngarator

.?lov Bias Upscale

fod Block Loﬁ}c
RSCS Restrain

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

< g, 660 + 622 (2)
<121

> 31

(lOb)

< 0.66W + 4% (1)

> 32

(IOC)

_€108/125 of full scale
> 5/125 of full scale
(11)

(10%)

5 eounts/oec.

<«1x10
> 3 counta/sec.
(11)
(103)
€107 difference in recireulatien !ldvf
<1102 recirculation flov

N/A

147 psig turdine
first stage pressure (approx:=ately 30%

pover)




Yor the startup and run poetltions of the Hractor Mnde Selector Switeh,
there ahall be tvo operable or tripped trip systema {or each functinnm,
Yhe SRM, IRM, snd APAM (Startup mode), blocks need not bs operable in
"Run" wode, and the APRM (Flow bfaceJd) and RBN rod blocks need not be
operable in "Startup' mode. 1If the (irat column cannot be mt for

ene of thr tvo trip syctams, this condition may exist for up to seven
dayes provided ‘that during that time the operadle system {5 functionally
tested {mmedintely and dally theresfter; {f this ccndition laet longer
than seven days, the dystum with the {noperable chennel ohzll be tripped.
1f the first colunn caanot be met for both trip systems, both trip
eystenms shall be trippod.

W is the recirculation loop flow in perecent of desipn. Trip level setting is
in percent of rated peter (3293 MWt). A ratio of FRP/CMILPD <1.0 is permitted

at reduced power. Sce Specification 2.1 for APRM control rod btlock setpoint.
IRM dowmscale is byprssed when 4t 45 on 1ts lowest range,

This function 1s bypassed when the tount rate &3 > 100 cps and IRN above

range 2.

One {nstrument channel; {.e., one APRM or JRM or REM, per trip syetem

may be bypassed except only ons of four SPRM may be bypasosd.

IRM chaonels A, B, C, C all {n Tango 8 bypasses SRX channels A & C
functions.

IRX channels B, 7, D, N all {n tengo 8 bypasses SRM channsles 3 & D
functions.

The fzlloving op-rational restraints srply to the RBM only:

e. Beoth FBM charnels are bypassed when resctor power is <« 30%.

b. The RBM need nct be operable in the "startur" position of the
reacter mode selector switch.

¢. Two RBM channels are provided and only one of these may be
bypassed from the conscle, An RBM channel mey be out eof service
for testing and/cr maintenance provided this cornditior does
not last longer than 2% hours in ary thirty day period.

d. If minirum conditions for Table 3.2.C are not met, administrative
conirols shsll be immedietely imposed to prevent control rod

withdrawval.

Th
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The HPCI hiph fiow and temperature fnstrumentation arc provided to detect
a break fn the HPCI steam piping. Tripping of this {astrunentation re-
sults in actuation of HPCI fsolation valves. Teipping logic for the high
flow is a 1 out of 2 logic, and all semsors are required to be operable.

Migh temperature in the vicinity of the HPCI equipment is sensed by 4
sets of 4 bimetallic temperature switches. The 16 temperature switches
sre arranged (n 2 trip systenms with 8 temperature switchecz {n each trip

system,

The HPCI trip settings of 90 psi for high flow and 20C°F for high tem—
perature are such that core uncovery is preventcd and fission product
release is within lialits.

The RCIC high flow and temperaturce instrumentation are arranged the sam:
as that for the HPCL. The trip setting of 450" H_0 for high flov and
200°F for temperature are based on the same criteris as the HPCL.

Iigh temperaturc at the Reactor Clcanup Systeam floor drain could {ndicate
a break in the cleanup system. When high tempercture occurs, the cleanup
system 13 isolated.

The instrusentation which {nitiates €SCS action .is arranged {n a dual

bus system. As for other vital fnstrumentation arranged in this fashien,
the Specification preserves the effectiveness of the zystem even during
periods when maintenance or testing 1s belng perforned. An exccption to
this s when logic functional testingp i being pecforned.

- The control rod block functions are provided to prevent excessive control

rod withdrawval so that MCPR does not decrease to 1,07. The trip logic
for this function is ! out of n: ec.g., any trip on one of s{x APRM's,
eight IRM's, or four SRM's will result in a rod block.

The minimun {nstriment channel rcquirenents assute sufficient f{nstrunenta-~
tion to assure the sinple faflure criteria is met. The ovinfoum {nstrurent
channel requirements for the R3BM may be reduced oy one for waintenance,
testing, or calibration., This time period is only 3% of the operating tipe
fu s month and does not aignificantly fncrease the tisk of preventing an
fnadvertent control rod withdrawal,

The APRM rod biock function is flow btased and prevents a significant reduc-
tion in MCPR , cspecially during operation at reduced {low. The APRY pro-
vides pross core protection; i.e., limits the gross core pover increase

fron withdraval of control rods {n the normal wvithdrawval sequence. The
trips are set so that MCPR is maintained greater than 1.07,

The RBM rod block function provides local protection of the core;li.c..

the prevention of critical power in a local rcgion of the core, for a
single rod vithdrawal error from a liniting control rod pattern.
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If the IRM channels are in the worst condicion of allowed bypavun, the
esealing arrangenment is such that for unbypassed IRM channely, o red blocl
signal 1s generated before the detected neutrons flux has increaged by
more than a factor of 10.

A downacale indication {s an {ndication the {nstrument hase fallied or the
fnstrument 18 nnt sensitive enough. In efther case the inntriment will
not respond to changes in control rod uotion and thus, contrcl rod vwtion
is prevented.

The vefueling interlocks also operate one logic chennel, and are requircd
for safety only when the mode switch is5 in the refueling porition.

Yor effective emergency core ccoling for small pipe breaks, the HPCI 675t
wust function since rzactor pressure does not decrcaac rapi? cnough to
allov efther core spray or LPCI to operate {n timz. The at:tu.~tic pPriosare
relief function s provided as a backup to the HPCT 4n the cvert the o7
does not operate. The arranpgement of the trippin; contacts %5 cuch - tn
provide this function wvhen recessary and minimize spurious opriation. Trne
trip settings given {n the specificastion are adcquate to esruve the abeve
criteria are mct. 7The epecification preserves the effectivirone of th~
syoten durfing periods of nai{ntensnce, testing, or celtbration, and elee
ainimizes the risk of fnadvertent operation; {.e., only one {nntrument
channel out of service.

Two post treatment off-gas radiztion ronitors are provided and, vhen their

. trip point is reached, cause an isolation of the off-gas linc. Isolaticn
is initiated when both instrumerts reach their high trip point or one hza
an upscale trip and the other a downscale trip or both have a dotrnscale
trip.

Both instruments are required for trip dut the {nstruments are get so
that eny i{nstrucients are get s0 that the instantaneous stack relesase Tote
1imic given {n Specification 3.8 {s not cxceeded. '

Four radlatlon monitors are provided for each.unit vhich infeiznte ?rimnry
“Contafnment lsolation (Croup 6 fesolation valves) Rcactor Building lIsolaticn
and operatlon of the Standby Gas Treatment Syetem. These instrument channcls
wonitor the radiat{on {n the Reactor zone ventilat{on exhaurt duetc ernd in
the Refueling Zone. :

Trip setting of 100 mr/hr for the monitors {n the Refueling Zcna are Yased
upon initilating normal ventilation i3o0lation and SCTS operaticn go thuat

none of the activity released durfnz the refueling accident loaves the
Reactor Building vi{a the normal ventilation path but rather zl) ths activity
is processed by the SGTS.

Plov fntegrators and sump f£11) Tate and punp out rate tisers ars used to
deternine leakage in the drywell., A systen whereby the tiws interval to
£111 s known volume will be utilized to provide a backup. An air sanpling
syoten {8 3lco provided to detect leakorne inpfls the priaary ecentainzont
(See Teble 3.2, ).
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.2746.3 RASTS:

does pravide the opesraltor with o visual fndication of neu-
tron l:vel., The consequencea ol resctivity sccidents are
functionn of the {nitial ncuiron flux. The reguiremaac of
at lecoaat 3 counta per mecond aasured that any treesicent,
should 1t occur, beging at or above the Iulttsl value of
10°° of rated pover u.ord Ja Lhz analysew of <ranitenta frua
cold conditiona. Onz ouerabina LM chanael would be adequace
to munitor the approach to critfzality using nezogencous
patterna of scattersd conirol rod withdraval., A aindnem

of tvo operable SR!4'a are providad es an edded cornservatiam.

5. The Rod Block Monitor (R3M) 1s desizned to autozatitcally
prevent fuel damage in the event of cr-oncous rod withdrawal
from locations of high power denzity duriagz 4Yigh po<er level
operacion. Two channels are provided, 3ind one of these may
oe bypassed froo the console for rainzcnance and/or testing.
Tripping of one of th=z channals will block erroneous rod
withdraval soon enough to prevent fuci damage. The speci~
fied restrictions wich one channel cut of rervice conserva-
tively asaure that fuel danage vill not occur due to rod
withdraval 2rrors when this condition exists.

in the core being on a thermal hydraulice limit, (le,
MCPR given by Spec. 3.5.K or LHGR of 18.5 for 7x7 or
13.4 for 8x8 and 8x8R). During use of such patterns, it is
judged that testing of the RBM system prior to with-
drawal of sqch rods to assure its operability will
assure that improper withdrawal does not occur.

It is normally the responsibility of the Nuclear
Engineer to identify these limiting patteruns and

the designated rods wither when the patterns are
initially established or as they develop due to the
occurrence of inoperable control rods in other than
limiting patterns. Other personnel qualified to per-
form these functions may be designated by the plant
superintendent to perform these functions.

Scram Insertion Times

Amendment No.

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

On an early BWR, some degradation of control rod scram
performance occured during plant startup and was determined
ta be cauacd by

13]
A, 47

A limiting control rod pattern is a pattern which result{



3.3/4.) BASHS:

Particulate naterfal (prohably construction debrie) plusping an
internal control red drive filter. The design of the preacac
control rod drive (Model TRDB144&3) {o grossly improved by the
relocstion of the filter to a lo-ation out of the scrac drive
path: f.e., {t ton no longer fnterfere vith acran perfoiiance,
even {f completely blocked.

The degraded performance of the original drive (CRD7RDE1.LA)
under dirty opersting condltions and the xnsensit'vity of the
rede«i{gned drive (CRDTRDB144B) has been demonstrated by a

seri :s of engineering temcs under oi{mulated rezctor opernting
conditions. The successful performance of the niw driv.: unlar
actusl operating conditions has also bren demonctrated by
conn'stently good {n-service test reoults for plentop vedie the
nev Irive and may be inferred from planty using tle old:r rnde)
driv: with a wodified (larger screen slze) {ntiival fiirer vhich
12 ) -se prone to Plugging. Dats has been docusonted by suvi~ezil-
lanc: reports n various operating plaite. Thenn foclule

Oyster Creek, Nonticello, Dresden 2 ani Dreadcr 3, Apprisiiuceely
3000 drive tests have becn recorded to date.

Folloving {dentification of the "plugged filter” probles, very
frequent sCcram teets were neceesary to ensure proper perferrarce.
However, the more frequent scram tests are nov cunnidered tetrily
unnecessary and vnwise for the following reasons:

1. Errutic scrac Performance has been identific? as dus Lo ar
obstructed drive f{lter in type "A" driver. The driver {s.
BFNP are of the nev “B" type design whose ecresy perlorrcnce
is unaffected by filter condition.

2. The dirt losd {8 primarily releansed during etsrtup of the
reactor vhen the reactor and {te eystems sre f{rst subjccted
to flowvs and presnure and thermal stressesn. Special atten-
tion and mearures tre now being taken to ssnure cleaner
systems. Rerctors with drives identical or eimilar (shorter
stroke, smaller Piston aress) have operated through tany
refuel (ng eycles vith no sudden OTr erratic changes i{n scram
iexfornance. Thia Preoperational and startup testing {¢
wwfflclent to detece anomelous drive perforvance,

3. he 72-hour cutage lir{t which {nit{ated the atart of the
‘requent scrim tenting {s arbitrary, havin; no logical beastis
other than quantifying a "major outage’ vhich cight reasona-
bly be cauveed by an event go severe as to posoibly affect
drive performance. This requirement fe unJise because {t

providea gn fncent{ve for shortcut actions to hasten returniag
on line” to avoid the sdditfonr] teating due g 72~hcur outag:,
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3.3/4.3 BASES:

S

The surveillance requirement for scram testing of all the
control rods after each refueling outage and 10X of the control
vods at 16-veek {ntervals is adequate for determining the opers-
bility of the control rod system yet is not 8o frequent as to
cause excessive wear on the control rod system components.

The numericai valuce sssigned to the predicted scram perfor-

mance are based on the analysis of data from other BWR's with
control rod drives the same as those on Browns Perry Nuclear

Plant.

The occurrence of scran times within the li{mits, but signifi-
cantly lonzer than the average, should be viewed ss an indica-
tion of systematic protlem with control rod drives especially
{f the number of drives exhibiting such scram tinmes exceeds
eight, the allovable nunber of inoperable rods.

In the analytical treatment of the transients, 390 wmilliseconds
are allowved betveen a neutron sensor reaching the scram point
and the start of negative reactivity insertion. Thie 1is ade-
quate and conservative vhen compared to the typically observed
time delay of sbout 270 milliseconds. Approximately 70 milli-
aecondn after ncutron flux rcaches the trip point, the pilot
scram valve polenoid power supply voltage goes to zero an
approximately 200 milliseconds later, contvrol rod motion begins.
The 200 williseconds are included in the allowsble scrasm inser-
tion timeu specified in Specification 3.3.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 1is
required. Individual 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 subseguent
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 Amendment 35
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3.3/4.4 BASFS:

D.

Reactivity Anomalies

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

Requiring a reactivity comparison at the specified
frequency assures that a comparison will be made
before the core reactivity change exceeds 1% 4K
Deviations in core reactivity greater than 174 &k are
not expected and require thorough evaluation. One
percent reactivity into the core would not lead to
transients exceeding design conditions of the reactor
system.

References

Amendment No.

1. General FElectric BWR Reload ?2 Licensing
Amendment for BFNP unitl reload 2, NEDO-24136,
August 1978 and Revision 1 dated November 1978.
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SOLUTION TEMPERATURE MUST
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.4 BASES: STANDBY L1iQUID CONTROL SYSTEM

A. If no more than onec operable control rod {s vithdrawn, the basic shutdown
resctivity requirenent for the core is satisfied and the Standby Liquid
Control System is not required. Thus, the basic reactivity resquirement
for the core is the primary determinant of vhen the liquid control eys-
tem {s required.

The purpose of the liquid control eystem is to provide the capability of
bringing the resctor from full power to & cold, xenon-free shutdown condi-
tion assuming that none of the withdrawn control rods can be inssrted.
To meet this objectiv~, the liquid control system is designed to inject
a quantity of boron that produces a concentration greater than 600 ppm
of boron in the reactor core {n less than 125 minutes. The 600 ppm con-
centration in the reactor core {s required to bring the resctor from
full power to n subcritical condition, considering the
hot to cold reactivity difference, xenon poisoning, etc. The time
requirement for inserting the boron solution was sclected to override
the rate of reactivity insertion ceused by cooldown of the reactor fol-
soving the xenon polson peak.

T e minimum limitation on the relief valve setting is intended to prevent
the loss of liquid control solution via the lifting of a relief valve at
too low a pressure. The upper limit on the rslief valve sectings provides
system protection from overpressure.

8. Only one of the two standby liquid control pumping loops is needed for
operating the system. One inoperable pumping circuit does not iumed-
fately threaten ehutdown cepability, and reactor operation can continue
while the circult is being repaired. Assurance that the remaining
system will perform its intended funztion and that the long-term average
availab{iity of the systeam is not reduced is obtsined fro a one-out-of-
two system by an allowable equipment out-of-service time of one-third
of the normal surveillance frequency. This method determines an equip-
ment out-of-nervice tlme of ten days. Additional conservatism is introduced
by reducing the allowsble out-of-service time to saven days, and by incressad
testing of the opersble redundant component.

C. levcl indlcation and alarm indicate vhether the solution volume has
changed, which might indicate a possible solution concentration change.
The test intcrval has been established in consideration of these factors.
Tamperature snd l{quid level slarms for the systam are snaunciated in the
control room.

The solution is kept at least 10°F above the saturation temperature to
guard againet boron precipitation. The margin {s included in Pigure J.4.2.

The volume concentration requirement of the molution are such that should
evaporation occur from any point within the curve, a low level alarm vill
sanunciate before the tempsrature-concentration raquirements are execeeded.
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LIMITING CONDITIONS FOR OPER TON

SURVEILILANC™ LEQUIREMENTS

~—r

3.5.F Reactor Core Isolation Cooling

G.

2.

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

If specifications 3.5.F.1
or 3.5.F.2 arc¢ not met, an
orderly shutdown shall be
initiated and the reactor
shall be depressurizeed to
less than 122 psig within
24 hours.

Automatic Depressurization

System (ADS)

1.

Four of the six valves of
the Automatic Depressuri-
zation System shall be
operable:

(1) prior to a startup
from a Cold Condition,
or,

(2) whenever there is irra-
diated fuel in the reactor
vessel and the reactor
vessel pressure is greater
than 105 psig, except as
specified in 3.5.G.2 and
3.5.G.3 below.

If three of the six ADS valves
are known to be incapable of
autcmatic aperation, the
reactor may remain in opera-
tion for a period not to
exceed 7 days, pro.idad the
HLCT sy: t-m (o operable,

(Note that the pressure

relief function of these
valves is assured by

section 3.6.D of these
spacifications and that this
specification only applies

to the ADS function.) If more
than threc of the six ADS
valves ave knewn te be Incap-
able of sutomitic opervation,
an lmmeidifate orderly shutdown
shall be inftiztid, vith the
reactor in a het shortdovnm con-
dition fn 6 houres and in a cold
shutdown condition in the
following 18 hours.

Amendment No. 28, 28, 47

N

4.5.F Reactor Core Isolation Cooling

2.

When it is determined that the

RCICS in inoperable, the HPCIS

shall be demonstrated to be '
operable immediately and weekly
thereafter.

G. Automatic Depressurization

System (ADS)

1‘

157

During each operating cycle
the following tests shall be
performed on the ADS:

a. A simulated automatic
actuation test shall be
performed prior to startup
after each refueling out-
age. Manual surveillance
of the relief valves is
covered, in 4.6.D.2.

When it is determined that more
than two of the ADS valves arc
incapable of automatic operation,
the HPCIS shall be demonstrated
to be operable immediately and
daily thereafter as long as
Specification 3.5.G.2 applies.



LIMITING COUDLITONS rOR DPLPATION SURVETLLANCE. REQUIRDMENTS

3.5.6 Automntic Depresaurization 4.5.C Automatic NDopressurization

System (ADS) System (ADS)

3. If specifications 3.5.G.1
and 3.5.G. 2 cannot be met,
an orderly shutdown will be
initiated and the reactor
vcoscl prcasure shall be
rcduced to 105 pesig or less
within 24 hours.

M. HKatntenance of Filled Discharge H. ™aintenance of Filled Discharge
Plpc Pipe

Whenever the core spray pyetems,
LPCI, HPCI1, or RCK .are required
to be operable, the discharge

The folloving surveillance requive-
wments shall be adhercd to to assure
that the discharge piping of the
plping from the pump discharge core spray systems, LPCI, HPCl, and
of these systems to the last RCIC are filled:

block valve shall bc filled,
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LINLTINCG CONDITIONS FOR_OPFRATION

SURVFEILLANCE i JUIANMENTS

3.5.8 Maintenance of Filled Discharge Pipe

w.g guction of the RCIC and HPCI pumps
shall be aligned to the condensate

storage
sion chanber head tank shell normally

be aligned to serve the discharg= piping
‘of 4he RHR end CS pumps. The condensate
head tank may be used to serve the RHR
and CS discharge piping if the PSC head
tank is unavailable. The pressure

" {ndlcators on the discharge of the RHR

snd CS pumps shall indicate not less
than listed Yrelow.

Pl-T5-20 48 psig
P1-75-46 LB psig
Pl-T-51 L8 Psig
P1-7L-65 8 psig

Average Planar Linear Heat Generation
Rate
During steady state power operation, the
Maximum Average Planar Heat Generation
Rate (MAPLHGR) for each type of fuel as
‘a function of average planar exposure
shall not exceed the limiting value
shown in Tables 3.5.1-1)-23-3;4)-5”5-5,
¥¢ at any time during operation it is
~deterained by normal surveillance that
the limiting value for APLHGR is being
exceeded, action shall be initiated with-
in 15 minutes to restore operation to
«withia the prescribed limits. I1f the
APLMGR 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
{s within the prescribed limicts.

Lineatr Heat Ceneration Rate (LHGR)
During steady state power operation, the
linear heat generation rate (LHGR) of
any vod in any fuel assembly at any
axial lecation shall not exceed the
maximum allovable LHGR as calculated by
the following equation:

Amendment No. 3%, 47

tank, and the pressure Suppres- |
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4.5 Maintenance of Filled Diachazge Pide

I.

J.

be

1.

Every month pricr to the tastlag
of the RHRS (LPCI and Coatainment
Spray) and core spray systeds, the
discharge piping of these systems
shall be vented from the high point
and water flov determined.

Following any period vhere the LPCI
or core spray eystems have not been
required to be oparable, the dis-
charge piping of the {noperadbls sys-
tex shall be vented from the high
point prior to the return of the
system to service,

Whenever the HPCI or RCIC system 13
lined up to take suction frow the
condensate storage tank, the dis-
charge piping of the HPCI and RCIC
shall be vented from the high point
of the system and water flow observed
on a monthly basis.

When the RERS and the CSS aralre-
quired to be operable, the pressure .

" {adicstors which monitor the dis-

chazge lines shall be monitored
daily and the pressurve recordad.

Maximum Average Planar Linzar Heat ceaera-

tion Rate (MAPLHGR)

The MAPLHGR for each type of fuel a; a fuac-
tion of average planar exposurs shall be
dstermined daily during reactor operation
at > 25% rated therusl power.

Linear Hest Ceneration Rate (LHGR) . .

The LHCR as a fuaction of core hatight shals
checked daily during reactor cperation at
> 23% rated therval power,



TLIMITING CONOLTIONS F  OPERATION

LHGR < LHGR,[1 - (ap/P) (L/LT))
max — d max

LHGR, = Nesign LHGR = }S:S wW/tt. for 7x7fuel
d SV ETkW/fe for BxAfiel

P/P = Maxi splki nalt
6 p/ )maxzq)iiﬁjﬁ%ﬁ' %ﬁf%lﬂﬂ ng pe y

= 0,022 tor BX8 fuel

LT = Total core length = 120, feet for 7X7 fuel
= 12.2 feet for 8X8 fuel

L = Axial position above bottom of core

If at any time during operation it is deter-
mined by normal survelllance that the limfting
value for LHGR is being exceeded, action shall
be initiated within 15 minutes to restore
operation to within the prescribed limits.

If the LHGR 1is 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.

Minimum Critical Power Ratio (MCPR)

The MCPR operating limit for cycle 3 is
1.34 for 7x7 fuel and 1.43 for 8x8 and

8%8R fuel. These limits apply to
steady state power operation at rated power

and flow. For core flows other than rated,
theMCPR shall be greater than the above limits
times K¢. K¢ is the value shown in Figure
3.5.2. If*at any tlme during operation
it is deternined by normal surveillance that
the limiting value for MCPR 1is being exceeded,
action shall be {nitfated within 15 minutes to
restore operation to within the prescribed
limits. TIf the steady state MCPR 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
tontinue untll reactcr vperattion is within

the prescribed limits.

If any of the limiting ~values {dent{tled in
Specifications 3.5.1, J, or ¥ are exceecded ond
the specified remedial action is taken, the
event shall be logged and reported in a I0-day
wvritten report.
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TFILLANCE REQUIRFMFENTS

Mic{mum Critical Power Ratio
(MCPR)

MC?R shall be determined daily
during veactcr power operation at
> 25% rated thermsl gowver and fol-
loving any change in power level or
distribution thzt would csuee opers
tjon with a limi{ting control rod
pattern as described in the basas ¢
Specification 3.3.



23 _msrs

3.9.C Automstic Depressurization System (ADS)

This epecification ensures the operability of the ADS under all condi-
tione for which the depressurization of the nuclesr system 18 an sssen-
tisl Tesponae to wtation abnormalities,

The nuclear oystem pressure relief system provides automstic auclesr
oystem depressurization for small breaks in the nuclear system so that
the lov-pressure coolant injection (LPCI) and the core 2pTSY BuUbsystems
€an operste to protect the fuel barrier. Note that this specification
applien enly to the automatic festure of the pressure relfis{ aystea.

Specification 3.6.D apecifies the requirements for the prossure relief
function of the valves. It {a possidle for any numbor of the valves
aseirned to the ADS to be {ncapable of performing thetr ADS funetions
hecause of fnstrumentation fatlures yst be fully capable of perforaing
their pressure relief function.

Because the sutomatic depressurization systam does not provide makeup to
the reactor primary vessel, no credic {g taken for the steam cooling of
the core caused by che systen sctuation to provide further conservatisa
to the C5CS,

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 rour
of the six ADS valves were operable. Reactor operation with three ADS
valves inoperable {s allowed to continue for seven days provided

that the HPCI system 1s demonstrated to be operable, Operation with
more than three of the six ADS valves inoperable is not acceptable.

Amendment No. 35, 47 4167



3.5 __DASES

3.5.% Maintcnance of Filled Niacharpge Tipe

If the dlscharge piping of the core spray, LPCI, HPCIS, and RCICS are not
filled, a vater hammer can develop in this pipinp when the pump and/or

pumps arc started. To minimizc damage to the diacharge piping and to ensure
added margin in the operation of these syatems, this Technical Specificatton
requirces the discharpe lines to be filled whenever the system i3 in an
operable condition., If a discharge pipe i{s not filled, the pumps that supply
that line must be assumed to be incperable for Technical Specification pur-

poses.

The core spray and RHR system discharpe piping high point vent is visually’
checked for water flow once a month prior to testing to ensure that the

lines are filled. The visual checking will avoid starting the core spray or
RIR system with a discharge line not fi{lled. In addition to the visual
observation and to ensure s filled discharge line other than prior to testing,
a pressure suppression chamber head tank i{s located approximately 20 fest above
the discharge line highpoint to supply makeup water for these systems. The
condensate head tank located approximately 100 feet above the discharge high
point serves as a backup charging system when the pressure suppression chember
head tank is not in service. System discharge pressure indicators are used to
determine the water level above the diascharge line high point. The indicators
willreflect approximately 30 psig for a water level at the high polant and us
paig for a water level in the pressuresuppression chamber head tank and are mcn-
itored daily to ensure that the discharge lines are filled.

When {n thelr normal standby cond{tion, the suction for the NPCI and RCIC
pumps arc alirnced to the condensate storape tank, which is physically at a
hirher elevation than the IIPCLS and RCICS pipinr. This assures that the UPRCl
and RCIC discharge pipine remains filled. Further assurance {s nprovided by
absarving water flow {rom these systoms hiph points monthly.

3.5.1. lMaximum /iversze Planar Linear Heat Ceneration Rate (MAPLHGR)

This specification assurcs that the peak cladding temperature following the
postulatcd desfgn basis loss-of-coolant accident will not exceed the

limit specified in the LOCFR50, Appondix K.

.

The peak cladding temperature following a postulated loas-of-coolant acci-
dent 1s primarily a function of the average hcot generation rate of all the
rods of a fucl assembly at any axial location and {s only dependent second-
arily on the rod to rod power dfstribution within an assembly. Since ex-
pected local variations {n power distribution within a fuel assembly affect
the calculated peok clad temperature by less than 4 20°F relative to the
peak tempervature for a typical fuel design, the limic on the averape linear
hoat generation rate {s suffic{cnt to assure that calculated temperatures
aro within the 10CFRS50 Appendix K limit. The limiting value for MAPLHGR

ie shown in Tables 3.5.I—l,—2,—3,—h,n5gﬁ,5_The anelyses supporting these
limiting values is presented in NEDO-24056 and NEDO-24136.

Amendment No. 25; 47 168
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N’ N

Core and Contafiument Cooling Systems Survellla.c: Frequencies

The testing interval for the core and containment couling eystems is based

on industry practice, quantitative relifability analysis, judgement and
practicality. The core cooling systems have not been designed to be fully
testablc during operacion. For example, fn the case of the HPCI, automatic
initiation during power operation would result in pumping cold water into

the resctor vessel which is not desirable. Complete ADS testing during

power opcration causes an undesirable losa—of-coolant inventory. To fncrease
tac availability of the core and containment cooling system, the components
vhich make up the system; {.e., instrumentation, pumps, valves, etc., are
tested frequently. The pumps and motor operated injection valves are alao
tested each month to assure their operabilfty. A sinulated automatic actua-
tion test once each cycle combined with monthly tests of the pumps and injec-
tion valvea {s deemed to be adequate testing of these systems.

When components and subsystems are out-of-service, overall core and contain-
ment cooling reliability i{s maintained by demonstrating the operabilfry of
the remaininz cquipment. The degrec of operability to be demonstrated depends
on the nature of the rvason for the out-of-service equlpment., For routine
out-of-service periods caused by preventative maintenance, etc., the pump and
valve operability checks will be performed to deronstrate operability of the
remaining compcnents. However, if a failure, design deficlency, cause the
outage, then the demonstration of operability should be thorough enough to
assure that a generic problem does not exist. For example, if an out-of-
service period was caused by failure of a pump to deliver rated capacity

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

Whenever a CSCS system or loop is made {noperable because of a required

teat or calibration, the other CSCS systems or loops that are required to be
operable shall be considered operable if they are within the required survell-
lance testing frequency and there is no rcason to suspect they are inoperable.
I1f the function, oyatem, or loop under test or calibration is found inoperable
or exceeds the trip level setting, the LCO and the required surveillance
teating for the system or loop shall apply.

Redundant operable components are subjected to increased testing during equlp-‘

ment out-of-service times. This adds further conservatism and increcases
assurance that adequate cooling {s available should the need arise.

Maximum Average Planar LHGR, LHGR, and MCPR

The MAPLHGR, LHGR, and MCPR shall be checked daily to determine if fuel burnup,
or control rod movement has caused changes in power distribution. Since changes

‘due to burnup are slow, and only a few control rods are moved daily, a daily

check of power distribution is adequate.
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3.5

J.5.K.

3.5.L.

M.

Linenr Heat Ccneration Ratce (IJICR)

This apecification assures that ths linear heat gencration rate {n any rod
is less than the design lincar heat generatfon {f fuel pcllet denaification
{3 postulated. The power spike penalty specificd is based on the anal-
y3ls presentod {n Section 3.2.1 of Reference 1 as mod{ficd in Referances

2 and 3, ond assumes a lincarly f{ncreacing variatfon fn axfal gups be~

twecen core bottom and top, and assures with a 95% confidence, that wo more
thon onc fuel rod excreds the design liucav heat gencratjon rate duc to power
aplking. Tne LHCR 3s a fuuction of core height shall Le checked dafily dur-
fng rcactor opcration at > 25% power to determine 1f fuel burnup, or con-
trol rod movement has caused changes in power distribution. For LHGR to be
a liafting value below 257 rated thermal power, the MTPF would have to be
greater than 10 which (s precluded by a considerable rargin when employing
n crrmissible control_{gé pattern.

Minimum Critical Pover Ratio (MCPR)

At core thermal power levels lese than or equal to 2537, the reactor will be
oparating at oinimun recirculation pump speed and the noderator void content
vill be very smuall, Por all deafgnated control rod patterns vhich uay be em—
ployed at this point, operating plant experience and thermal hydraulic anal-
yele Indicated that the resulting MCPR value 1s in excess of requirements

by & constderable margin, With this low void content, any inadvertent core
flow {ocreamse would only place operation in a more conservative mode rela-

tive to MCPR. The daily requirement for calculating MCPP above 257 rated thermal
power 18 sufficient gince Fower distribution ehifts are very siow when there
have wot been sfgnificant Pever or control rod changes, The requirement for
celculating MCPR vhen a liniting control rod pattern 1s approached ensures that
HCPR vill be kaown following a change 1n POYer or power siape (regardlesa of
usgnitude) that could place operation at a thermal limit.

Reporting Requirements

The LCO'e associsted with monitoring the fuel rod operating conditions are

required to be met at all rimes, f.e., there is n> allowable time in which

the plant caz kmowingly exceed the limiting valuea for HMAPLRGR, LHGR, end

HCPR. It 1o a requirement, ss stated in Specifications 3.5.1,.7, end XK.

that if et any tixme during steady state power operaticn, {: {s determined

that the linmiting values for MAPLHGR, LHGR, or MCPR are exceeddd action ia

then inf{tiated to restore operation to within the prescribed limits. This

action {s initlated as soon as normal surveillance {ndicates that an cperating lim-
it hay been reached. Fach event involving sready state operation beyond 4 specified
limic ghall be logged aad reported quarcerly. It must be Teccgnized trat

there is always an action which would return say of the perecetears (MAPIHCR,

LHCR, or MCPR) to within prescribad limits, nemeiy power reduction. Uader

most circumgtances, this will not be the oniy aslternative,

Refercaces
_Tftercoves

1. "Fuel Densiffication Fffects on General Electric Boliung Warer Reactor
Puel,” Supplements 6, 7, and 8, NEDM-10735, August 1973,

2. Supplement 1 to Technical Report on Densifications of Genersl
Electric Reactor Fuels, December 14, 1974 (Usa Ragulatory Staff).

3. Coumminicatfon: V. A. Moore to I. s, Mitchell, "Moaifled CF rodel
for Puel Densification,” Docket 50-321, March 27, 1974,

4. General Electric BWK Reload 2 Li%ensing Amendment for BFNP unitl,
reload 2, NEDO-2k136, August 1978 gnqg Revision 1 dated November’ 1978,
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TABLE 3.5.I-5
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: 8DR265H

Average Planar

Exposure MAPLHGR PCT
(MWa/+t) (kw/ft)) (°r)
200 11.5 1707
1000 11.6 1698
5000 11.9 1681
10,000 12.1 1666
15,000 12.1 1688
20,000 11.9 1687
25,000 11.3 1639
30,000 10.7 1580

TABLE 3.5.I-6
MAPPHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: 8DR265L

Average Planar

Exposure MAPLHGR PCT
(Myd /%) lew/1t) £r)
200 11.6 1711
1000 11.6 1700
5000 12.1 1692
10,000 12.1 1663
15,000 12.1 1683
20,000 11.9 1683
25,000 11.3 1637
30,000 10.7 1579
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LIMITING CONRITIONG YOI OPLRATION

3.6.C Coolant lcskaye

3. 1If the condition in 1l or 2
above cannot be wmet, an orderly
shutdosn shall be {(nitfated
and the reactor shall be shut-
down in the Cold Condit{on
vithin 246 hours.

0. Relief Valves

1. When more than onc valve,

: is known to
be fafled, an ordery shyt-
dovn ghall be infciated and
the reactor depressurized to
less than 103 psig vithin 24
houre,

L Jet Pumps

). Vhenever the reactor {s in the
startup or run nodes, sll jet
pumps shall be operadle. If
it §» determincd that a Jer
punp ia fnoperabdle, or 1f two
or more jJet puny flov fnstru-~
sent failures occur end can-
aot be corrected vithia 12
hours, an orderly shutdown
shall be (ntl:tated and the
ceector shall be shutdown i
the Cold Condition vithin 24

hours.
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SURVEILLANCE E)VONIVSMENT

&.6,C Coolant Leakape

b. Relief Valves
b

1. Approxturately one-half of all
relicf valves shall bs bench-
checked ¢r replaced with a
bench-checked valve each cpera-
ting cycle. All 13 valves

) will have
been chocked or replaced upom
the coooletfon of every second
eycle.

-

2. Oncc during cach operating
cycle, cach relief valve shal}
be manially opered until thers:s-
couples dowvnstreans of the valve
indicate steanm 1s flovwing froa
the valve,

3. The fntegrity of the relle!
valve bellows shail be
continuously =onftored.

4. At leact one relicf valve shall
be disassemdled and fnzpec:ed
each operating cycle.

€. Jet Fusps

1. WVhenever there 1s recirculatioa
flov vith the reactor {n the
startup or run modes with doth
vecirculation pumps running,
jet pump opcradilicy shail bdbe
checked cally by verifying that
the following condizions co not
occur sinultancously:

a. The tvo recirculation loops
have a flov fmbalarce of
152 or ore vhen the puzps
ete operated gt the sane
speed.



SURVEILLANC? «FUIRMMENT

LINITING CONDITIONS POR DPERATION

3.6.8 Jet Punpn
3.6.F Jet Purp Flow Mismatch

>

S.

When both recirculetion pumps
are in steady state operation,
the speed of the faster pump
shall be maintained within
122% the speed of the slower
pump when core power is B0% or
@ore of rated power or 135% the
speed of the clower pu=p when
core power is below B0% of
rated power.

If specification 3.6.F.1
cannot be met, one recirculation

pump shall be tripped.

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

24 hours unless the loop is
sooner returned to service.

- Following one pump operation,

the discharge valve of the low -,
speed puwop may not be opened
unless the sp=ed of the faster
pump 4s less than 50% of its
rated cpeed.

Steady 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 is permitted, provided the

oop discharge temperature is
within 750F of the saturation
temperature of the reactor
vessel water as determined by
dome pressure.

C. Structural Integrity

1.

The structural integrity of
the primary system shall be

Amendment No. }4}0{ 5’5{; 47

4.6.C Jet Punpe

&, The 1ndiceted walue ©of eore

Y. Jez

flov rate wvaries from the
walue derived from loop
fiov weasurements by sore
fhan 10Z,

The d1ffuser to dober plenum
difflerential pressure razd-
4dng on an dndividual Jet
puup varies from the mean
of all jet pump differen~
2i{el pressures by more than
10Z.

Whenever there i3 recirculation
€lov with the resctor 1in the
Startup or Run Mode and one ve-
eirculation pump 1% operating
with the equalizer wvalve closed,
‘the diffuser to lower plenun

‘differential pressure shall be

a«hecked daily and the differen-
gial pressure of an {ndividual
Jet pump 4n a loop shall not
wary from the wean of all fjet
pump differential pressures in
that loop by more than 10X.

Pump Flov Mismstch

Rec{rculation pump speeds shall
e checked and logged at least
once per day.

€. Structural lnterrity

1.
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3.6/4.6  BASES: o

e P

The basis for the equilibrium coolant iodine activity limit is a
computed dose to the 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 Lo closure of the isolation valves, and a X/Q value of 3.4 x
1074 Sec/m3.

The maximum activity limit during a short term transient is established
from consideration of a maximum iodine inhalation dose less than 300 rem.
The probability of a steam line break accident coincident with an iodine
concentration transient is significantly Jowcr than that of the accident
alone, since operation of the reactor with iodine levels above the
equilibrium value is limited to 5 percent of total operation.

The sampling frequencies are establishcd in order to detect the
occurrence of an iodine transient which may exceed the equilibrium
concentration limit, and to assure that the maximum coolant iodine
concentrations are not exceeded. Additional sampling is required
following power changes and off-gas transients, since present

data indicate that the iodine peaking phenomenon 1is related to
these events.

3.6.C/4.6.C Coolant leakape

Allovable lezkage rates of coolant from the reactor coolant system have been
bascd on the predicted and experimentally observed behavior of cracks in
pipes and on the ability to makeup coolant system leakage in the event of
loss of offafte a-c power. The normally expected background leakage due to
equipment design and the detection capability for determining coolant sys-
tem lcakage were aloo considered in establishing the limits. The behavior

of crackes in piping oyatcms has been experimentally and analytically inves-
tignted &n part of the USAEC sponsored Reactor Primary Coolant System

Rupturce Study (the Pipe Rupture Study). Work utili{zing the data obtained in
this otudy indicates that leakaze from a crack can be detected before the
crack grows to a dangerous or critical size by mecnanically or thermally
induced cyclic loading, or stress corrosion cracking or some other mechanism
chnracterized by gradual crack growth. This evidence suggests that for leak-
age somewhat preater than the limit specified for unident{fied leakage, the
probability is small that imperfections or cracks assoctated with such leak-
age would grow rapidly. However, the establishment of allowable unidentified
leaknge greater than that given in 3.6.C on the basis of the data presgently
avaflable would be prematurc because of uncertainties associated with the
datn. For leakage of the order of 5 gpm, as specified in 3.6.C, the experi-
mental and annlytical data suggent a reasonable margin of safety that such
loakage magnitude would not result from a crack approaching the critical

sizc for rapid propagation. Leakage less than the magnttude specified can be
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3. 6/1.G  PASES

detected reasonably in a matter of feuw hours utilizing the available
leskage detection schexes, and if the crigin cennot be determined in a
reasonably snort time tne unit should be shut down to allow further
investigation and corrective action,

The totel leaksge rate consists of all leakage, icdentified and unidenti-
fied, which flows to the drywell flocr drain and eouipment drain surps,

The capacity of thc drywell floor suep purp is 52 gpm ané the cepacity
of the dryvell ecuipient sump punp is elso 50 £on, Removel of 25 zpam
froo either of these sumps cen be accomnplished with consideravle margin.
REr=R:iICES

1, Nuclear System Leakage Rate Limits (BFP 7SAR Subsection 4,10)

3.6.0/4.6.D Rellef Valves

To mcet the safety design basis, thirteen relief valves have been
installed on the unit with a total copacity of R2.4L% of nuclear boiler
rated steam flow. The analvsis 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
rressure of 1273 psig if a neutron flux scram is azsumed considering
12 valves operable. This results in an 102 psig margin to the code
allowable overpressure limit of 1375 psig.

To meet the operational design, the analysis cof the plant isolation
transient (turbine trip with bypass valve failure to open) assuming

a turbine trip scram is presented in Reference 5. This
analysis shows that 12 of the 13 relief valves limit pressure in the
steam line to 1201 psipg. This analysis-hows that peak system pressure
is limited to 1229 psig which is 146 psig below the allowed vessel over-
pressure of /374 psig.
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9.6/4.6 BASES:

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

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

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

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

3. "protection Against Overpressure’ (ASME Boiler and Pressure Vessel
Code, Section III, Article 9)

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

August 29, 1973.

S. GE BWR Reload 2 Licensing Amendment for BFNP unit 1 reload 2,
NEDO-2b4136, August 1978 and Revision 1 dated November 1978.

3.6,BE/4.6.E Jet Pumps

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

occurred, repairs must be made.

The detection technique is as follows. With the two recirculation pumps
balanced in speed to within + 5 percent, the flow rates in both recircula-
tion loops will be verified by control room monitoring instruments. If the
two flow rate values do not differ by more than 10 percent, riser and nozzle
assembly integrity has been verified. :
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3.

6.

1f they do differ by 10 percent or more, the core flow rate measured by the
jet pump diffuser differential pressure system must be checked against the
core flow rate derived {rom the measured values of loop flow to core flow
coarrelation. If the diffcrence between meapurcd and derived core flow rate
1s 10 percent or more (with the derived value higher) diffuser measurements
vill be taken to define the location within the vessel of failed jet pump
nozzle iot riscr) end the uni- shut down for repairs. 1If the potential
blowdown [low area is increased, the system resistance to the recirculation
pump is aiso reduced; hence, the affected drive pump will "run out” to 8
substantially higher flow rate (approximately 115 percent to 120 percent

for a sinple nozzle failure). I1f the two loops are halanced in flow at the
some pump specd, the resistance characteristics cannot have changed. Any
{mbalance between drive loop flow rates would be indicated by the plant
process instrumentation. In addition, the affected j3et pump would provide a
leakape path past the core thus reducing the core flow rate. The reverse
flow throush the inactive jet pumo would still be indicated by a positive
differential pressure but the net effoct would be a slight decrease (3 per-
cent to 6 pcrcent) in the total! core flow mcasured. This decreare, together
with the loop flow increase, would result in a lack of correlation between
measurcd and derived core flow rate. Finally, the affected jet pump diffuser
differential pressure signal would be reduced because the backflow would be
less tran the normal forward flow.

A narzle-riaer system fatlure could also generate the ceincident failure of

a Yei pump dilfuser body: however, the converse is nol true. The lack of

any suhatantial stress {n the jet pump diffuser bodvy makes failure impossible
without ar inftial nozzlie-riser system failure.

F/L.6 ¥  Jet Pump Flow Mismatch

The :°71 lnaop selection logic has been previcusly descoibed in the BFND FSAR,
For rome limited low probadbility accidents vith the recirculation loop opera-
ting wvith larpe speed differences, it is possible for the logic to select the
wrone ioop for injection. For these limited conditicns the core apray izself
fa adcquate to prevent fuei temperatures from exceeding allowable limits, How=-
cver, to limit the probability even further, a procedural limitation has heen
placed on the allowable variation in speed between the recirculation pumps.

Analvscas indicate that above 80% power the locp selec! logic could be expected
to functicn at & speed differential up to 14% of their average speed. Below
802 power the loop select logic would be expected to function at a speed
diffcrenrial up to 20% of their sverage speed. This specification provides
marfin bLecause the limits sre eet at + 12% and + 15X of the average speed for
the atove and below 807 power cases, respectively. If the reactor is opera-
ting on one pump, the loop select logic trips that pump before making the

loop sclection.



5.0

MAJOR DESIGN FEATURES

5.2

5.3

5.4

5.5

SITE FLATURES

Browns Ferry unit J is located at Browns Ferry Nuclear Plant
site on property owned by the Unfited States and in custody of
the TVA. The site shall consist of approximately 840 acres
on the north shore of Wheeler Lake at Tennessee River Mile

294 in Limestone County, Alabama. The minimum distance from
the outside of the secondary containment building to the
boundary of the exclusion area as defined in 10 CFR 100.3
shall be 4,000 feet.

REACTOR

A. The core shall consist of 442 fuel assemblieé of U9 fuel rods

each, 166 fuel essemblies of 63 fuel rods each, and 156 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
(BaC) compacted to approximately 70 percent of theoretical

-density.

REACTOR VESSEL

The reactor vessel shall be 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.

CONTAINMENT

A. The principal design parameters for the primary containment
shall be as given in 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,

C. Penetrations to the primary containment and piping passing

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

FUEL STORAGE
A. The arrangement of fuel in the new-fuel storage facility

shall be such that k £ for dry conditions, is less than
0.90 and flooded i3 fess than 0.95 (Sectfon 10.2 of FSAR).
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5.0 MAJOR DESIGN FEATURES (Continued)

i,  The kc,_ o the spent fucl ploruye poo!l shull be lene
then or equal to 0.95. Fuel stored in the pool shall not

contain more than 15.2 grams of uranium-235 per axial
centimeter of fuel assembly.

C. Loads greater than 1000 pounds shall not be carried over spent
fuel assemblies stored in the spent fuel pool.

5.6 SEISMIC DESIGN

The station class I structures and systems have been designed
to withstand a design basis earthquake with ground acceleration
of 0.2g. The operational basis earthquake used in the plant

design assumed & ground acceleration of 0.1g (see Section 2.5 of
the FSAR).

Amendment No. 42 331
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1.0

2.0

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

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 47 TO FACILITY LICENSE NO. DPR-33

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 1

DOCKET NO. 50-259

Introduction

By letter dated September 8, 1978 (TVA BFNP TS115), as supplemented by
letters dated October 5, 1978, November 30, 1978, December 5, 1978,
December 14, 1978, January 8, 1979 and January 9, 1979, the Tennessee
valley Authority (the Ticensee 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 incorporate the
limiting conditions for operation of the facility in the third fuel
cycle following the second refueling of the reactor. In support of
this reload application for Browns Ferry ??jt No. 1 (BF-1), the licensee
has submitted a reload licensing document prepared by the General
Electric Company (GE), a supplemental reload licensing document(5) also
?repared ?y GE and proposed changes to the Technical Specifications
1,2,5,22).

Discussion

Browns Ferry Unit No. 1 (BF-1) shutdown for its second refueling on
November 26, 1978. During the refueling, 156 irradiated 7x7 fuel
assemblies were replaced with a 1ike number of new, two water rod,
retrofit 8x8 (8x8R) fuel assemblies designed and fabricated by the

General Electric Company (GE). During initial operation in fuel cycle 2
(January to November 1978), an increase in fission product activity was
noted in the off-gas. During the outage, all of the jrradiated fuel was
“sipped" to check for possible leakage of fission products through the
cladding. As a result of this operation, it was found that two of the

168 8x8 fuel assemblies that had been installed during the previous refuel-
ing evidenced a slight amount of leakage and were replaced with two 7x7
fuel assemblies irradiated during the initial fuel cycle. The development
of minor leakage in two 8x8 fuel assemblies is not considered significant.
The fact that all of the fuel was inspected (sipped) provided confidence
that the 8x8 fuel is acceptable for use in the forthcoming fuel cycle.

2490206 0O



3.0
3.1

This reload (Reload 2) is the first foer BF-1 to incorporate GE's 8x8R

fuel design on a batch basis. The description of the nuclear and mech-
anical design of the Reload 2 8xBR fuel and the exposed fuel designs

used for initial core and Reload 1 is contained in GE's generic licen-
sing topical report for BWR reloads.(6) Reference 6 also contains a
complete set of references to GE's topical reports which describe GE's BWR
reload analysis methods for the nuclear, mechanical, thermal-hydraulic,
transient and accident calculations, tegether with information on the
applicability of these methods to cores containing a mixture of different
fuel designs. Portions of the plant-specific data, such as operating con-
ditions and design parameters which are used in transient and accident
calculations, have also been included in the topical report.

Our safety evaluation(7) of GE's generic reload licensing topical report
concluded that the nuclear and mechanical design of the 8x8R fuel and GE's
analytical methods for nuclear, thermal-hydraulic, transient and accident
calculations, as applied to cores containing mixtures of 7x7, 8x8, and
8x8R fuel, are acceptable. Our acceptance of the nuclear and mechanical
design of the standard 8x8 fuel was expressed in the staff's evaluation(8)
of the information in Reference 9.

As part of our evaluation(7) of Reference 6 we found the cycle-
independent input data for the reload transient and accident analyses
for BF-1 to be acceptable. The supplementary cycle-dependent infor-
mation and input data are provided in Reference 5, which follows the
format and content of Appendix A of Reference 6.

As a result of the staff's generic evaluation(7) of a substantial
number of safety considerations related to use of 8x8R fuel in mixed
core loadings with 8x8 and 7x7 fuel, only a limited number of addi-
tional review items are included in this evaluation. These include
the plant and cycle-specific input data and results presented in Ref-
erence 5, the LOCA-ECCS analysis results for the reload fuel design,
and those items identified in Reference 7 as requiring special atten-
tion during reload reviews.

Evaluation

Nuclear Characteristics

For Cycle 3, 156 fresh 8x8R fuel bundles, with a bundle average en-
richment of 2.65 wt/% U-235 will be loaded into the core, replacing a
like number of exposed 7x7 assemblies. The remainder of the 764 fuel
assembly reload core will consist of the irradiated 7x7 and 8x8 fuel
assemblies exposed during the first two fuel cycles. The reference
core loading for Cycle 3 will result in eighth core symmetry, which
is consistent with previous cycles.



— R

" The information provided in Section 6 of Reference 5 indicates that
the fuel temperature and void dependent behavior of the reconstituted
core is not significantly different from that of previous cycles.
Additionally, scram effectiveness, Figure 2 of Reference 5, is also
similar to earlier cycles. The 1.7%ak/k calculated shutdown margin
for the reconstituted core meets the Technical Specification require-
ment that the core be subcritical by at least 0.38%ak/k in the most
reactive operating state with the single most reactive control rod
fully withdrawn and all other rods fully inserted. Finally, Refer-
ence 5 indicates that a boron concentration of 600 ppm in the moderator
has been calculated to make the reactor subcritical by at least 3.0%ak
at 20°C, and xenon free conditions. Therefore, the alternate shutdown
requirement of the General Design Criteria can be achieved by the
Standby Liquid Control System. We have reviewed these analyses and
compared them to the Technical Specification requirements and find
them acceptable.

3.2 Thermal-Hydraulics-

3.2.1 Fuel Cladding Integrity Safety Limit MCPR

As stated in Reference 7, for BWR cores which reload with GE's retrofit
8x8R fuel, the allowable minimum critical power ratio (MCPR), resulting
from either core-wide or localized abnormal operational transients, is

equal to 1.07. With this MCPR safety limit, at least 99.9% of the fuel
rods in the core are expected to avoid pboiling transition.

The 1.07 safety limit minimum critical power ratio (SLMCPR) proposed by

the licensee for Cycle 3 represents a .0l increase from the 1.06 SLMCPR
applicable during Cycle 2. The basis for the revised safety limit is
addressed in Reference 6, while our generic approval of the new limit

is given in Reference 7. This change continues to meet the recommenda-

tion of Standard Review Plan 4.4 and on that basis has been found acceptable
in Reference 7.

3.2.2 Operating Limit MCPR

Various transient events will reduce the MCPR from its normal operating
value. To assure that the fuel cladding integrity safety limit MCPR
will not be violated during any abnormal operational transient, the most
1imiting transients have been reanalyzed by the licensee to determine
which event results in the largest reduction in critical power ratio.
Each of the events has been conservatively analyzed for each of the
several fuel types (i.e., 7x7, 8x8, 8x8R) -and for the full range of
exposure through the cycle.



3.3
3.3.1

In the transient analyses of Reference 7, credit was taken for an end-of-
cycle (EOC) recirculation pump trip (RPT). "(The EOC RPT is different
from and should not be confused with the ATWS RPT). We have reviewed

the design of the EOC RPT and conclude that it is unacceptable for reasons
as given in our January 16 letter (Reference 23). Since there is no avail-
able analysis which is specific to this core, we require a conservative
bound on operating 1imit MCPR. The previous cycle transient analyses
(Reference 24) were evaluated from this standpoint. The input parameters
for that cycle analyses are conservative when compared to this cycle
input paramters at the EOC. This includes comparisons of void

reactivity coefficient, scram reactivity insertion, and Doppler
reactivity coefficient which are the key parameters for core-wide
transient behavior. The key parameters for CPR evaluations, which are
also conservative for last cycle's analysis, are power peaking factor,
bundle flow rate and initial CPR. With these conservative input para-
meters, the transient results for last cycle are bounding for this cycle
at EOC. Therefore, we have proposed and the licensee has agreed to
operating 1imit MCPRs of 1.34 for 7x7 fuel and 1.43 for 8x8 and 8x8R
fuel. These were derived from a safety 1imit MCPR of 1.07 and ACPR of
0.27 for 7x7 fuel and 0.36 for 8x8 fuel. This assures that an abnormal
operational transient will result in a CPR no lower than the 1.07 safety
1imit which we find acceptable as discussed in the previous section.

Accident Analysis

ECCS Appendix K Analysis

The licensee has reevaluated the adequacy of ECCS performance in connec-
tion with the new reload fuel design, using methods previously approved
by the staff. The results of these plant-specific analyses are given in
Reference 5.

We have reviewed the information submitted by the licensee and conclude
that all requirements of 10 CFR 50.46 and Appendix K to 10 CFR 50.46
will be met when the reactor is operated in accordance with the MAPLHGR
versus Average Planar Exposure values given in Section 6 of Reference 5
and which have been incorporated in the revised Technical Specifications.

Continuous operation with four of six automatic depressurization
system (ADS) valves operable (instead of the previous five out of
six requirement) has been found acceptable in References 16 and i7.
We have reviewed this acceptance and its applicability to BF-1. On
the bases of our review and the conclusions reached in References
16 and 17, we find the proposed change from five to four to be ac-
ceptable.



3.3.2 Control Rod Drop Accident

3.3.3

3.3.4

Because the characteristic accident analysis input parameters for
the worst case CRDA did not satisfy all of the assumptions of the
boun91pg analysis, the licensee reanalyzed this event on a plant-
specific basis. The results showed the peak fuel enthalpy to be
less than the 280 cal/gm limit which is acceptable.

Failure of Trip Inputs from Turbine Building to Reactor Protection
System -

During‘our review of the reactor protection system, we noted that
the trip inputs for the recirculation pump trip and reactor scram
fo]loy1ng load rejection or turbine trip originate in the turbine
building. The turbine building, as is the case of most boiling
water reactor plants, is not seismically qualified, hence, its
integrity and functions cannot be assured in the event of an
earthquake.

For these reasons, the licensee was requested to analyze the conse-
quences of a safe shutdown earthquake concurrent with the limiting
transient event without taking credit for reactor scram or recircu-
lation pump trip from the turbine building inputs. Browns Ferry Unit 1
has referenced a Hatch Unit 2 analysis. We have compared the significant
parameters for these two plants (bundle power level and critical power
ratio change) and have concluded that the Hatch 2 analysis conservatively
bounds the Browns Ferry Unit 1 conditions. We agree with the licensee
that this analysis is applicable to Browns qssry and on the basis of
previous staff findings on this analysis, ( we find the results
acceptable. '

Fuel Loading Error

The licensee has also considered the effect of a possible fuel loading
error on bundle CPR. An analysis of the most severe misoriented fuel
loading error usin? ?E's new methodology,(13, 14) which as modified,
has been approved( 5) by the staff, shows that the worst possible
rotation of a fuel bundle will not cause a violation of the 1.07 safety
1imit MCPR. Additionally, an analysis of the most severe mislocated
fuel bundle with GE's new, approved methodology shows that the worst
potential mislocation will not violate the MCPR safety 1imit. We find
the results of these analysis acceptable.



3.4

3.5

Overpressure Analysis

The overpressure analysis for the MSIV closure with high flux scram,
which is the limiting overpressure event, has been performed in
accordance with the requirements of Reference 7. As specified in
Reference 20, the sensitivity of peak vessel pressure to failure

of one safety valve has also been evaluated. We agree that there

is sufficient margin between the peak calculated vessel pressure
and the design limit pressure to allow for the failure of at least
one valve. Therefore, the limiting overpressure event as analyzed
by the licensee is considered acceptable.

Thermal-Hydraulic Stability

A thermal-hydraulic stability analysis was performed with the methods
described in Reference 6. The results show that the channel hydro-
dynamic and reactor core decay ratios at the least stable operating
state (corresponding to the intersection of the natural circulation
curve and 105% rod line on the power-flow map) are below the 1.0
Ultimate Performance Limit decay ratio proposed by GE.

The staff has expressed generic concerns regarding reactor core
thermal-hydraulic stability at the least stable reactor condition.
This condition could be reached during an operational transient
from high power if the plant were to sustain a trip of both recircu-
lation pumps without a reactor trip. The concerns are motivated by
increasing decay ratios as equilibrium fuel cycles are approached
and as reload fuel designs change. The staff concerns relate to
both the consequences of operating at a decay ratio of 1.0 and

the capability of the analytical methods to accurately predict
decay ratios.

The General Electric Company is addressing these staff concerns

through meetings, topical reports and a stability test program.

Although a final test report has not as yet been received by the
staff for review, it is expected that the test results will aid

considerably in resolving the staff concerns.

For the previous operating cycle, the staff, as an interim measure,
added a requirement to the Technical Specifications which restricted
planned operation in the natural circulation mode. Continuation of
this restriction will also provide a significant increase in the
reactor core stability operating margins for the current cycle so
that the decay ratio is <1.0 in al} operating modes. On the basis
of the foregoing, the staff considers the plant thermal-hydraulic
stability characteristics to be acceptable.



4.0

5.0

Physics Startup Testing

The licensee will perform a series of physics startup tests and

. procedures to provide assurance that the conditions assumed for

the transient and accident analysis calculations will be met during
Cycle 2. The tests will check that the core is loaded as intended,
that the incore monitoring system is functioning as expected, and
that the process computer has been reprogrammed to properly reflect
changes associated with the reload. The test program is consistent
with that previously found acceptable for Browns Ferry Unit 3.(11)
We find this test program to be acceptable.

Technical Specification Changes

The proposed Technical Specification changes include a revised fuel
cladding integrity safety 1imit MCPR, a revised operating limit
minimum critical power ratios (MCPR) for each fuel type, addition of
a MAPLHGR vs average planar exposure table and addition of a design
maximum total peaking factor for the reload 8x8R fuel assemblies.

The revised 1.07 safety 1imit MCPR results in a .Q] increase from

the 1.06 safety limit MCPR (SLMCPR) of the previous cycle. Based

on our generic review.(7) we find the use of a 1.07 SLMCPR to be
acceptable (Section 3.2.1, herein). Also, based on the discussions
appearing in Section 3.2.2 herein, the staff finds the proposed oper-
ating limit MCPRs, as modified to reflect analysis uncertainties, to
be acceptable. We find that the proposed MAPLHGR vs average planar
exposure table is adequate to assure conformance with the requirements
of 10 CFR 50.46 and Appendix K to 10 CFR 50.46 for the reload 8x8R fuel
assemblies per Section 3.3.1, herein.

The proposed flow biased APRN upscale rod block has been revised. The
revision reduces the setpoint for this rod block by 1% of rated power.
This reduction will result in a less severe rod withdrawal error,
because the transient will be terminated earlier. The rod withdrawal
error analysis utilized this revision. Our evaluation of these results
showed that the safety 1imit MCPR criteria was met and therefore, the
revision is acceptable.

The Technical Specifications have been modified to adjust the.number
of operable ADS valves based on the findings, as discussed in
Section 3.3.1, herein.

A calculational constant (Total Core Length}) for the 8x8R LHGR
evaluation has been added to the Technical Specifications. This
has been previously found acceptable in Reference 5. Since the
fuel for this reload is identical to that of the Reference 5 evalu-
ation, we find this addition acceptable.



Finally. the Technical Specifications, which are associated with
safety/relief valve number and operability, are being revised. The
revisions allow replacement of two safety valves with two safety/
relief valves which will be aligned identically to the present
safety/relief valves. Section 3.4, herein, has found that acceptable
overpressurization protection is provided by these specifications.
Therefore, the modification is acdeptable.

Environmental Considerations

The revised operating 1imit minimum critical power ratios (OLMCPR)
discussed in Section 3.2.2 may result in a restriction on the attain-
able power generation. The reduction in rated power level is estimated
to be minimal (a few percent) for the first part of the fuel cycle. It
is expected that the present OLMCPRs will be revised to be less restric-
tive when satisfactory documentation is received relating to the testing
of the EOC RPT. Thus, the reduction in rated power level, if any, will
be for a limited period of time. The small reduction in power from

one unit of the BFNP for a limited period does not affect the environ-
mental evaluation contained in the Final Environmental Statement (FES)
related to operation of the Browns Ferry Nuclear Plant, Units 1, 2 and
3, issued September 1, 1972, There will be no significant change in
the other environmental impacts identified in the FES. This amendment
does not authorize a change in effluent types or total amounts. We
conclude that this amendment will not result in any significant
environmental impact. Having made this determination, we have further
concluded that this amendment involves an action which is insignificant
from the standpoint of environmental jmpact, 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 this amendment.

Conclusion

We have concluded that: (1) because the amendment does not involve a
significant increase in the probability or consequences of accidents
previously considered and does not invoive a significant decrease in a
safety margin, the amendment does not involve a significant hazards
consideration, (2) there is reasonable assurance that the health and
safety of the public will not be endangered by operation in the
_proposed manner, and (3) such activities will be conducted in compliance
with the Commission's regulations and the issuance of this amendment will
not be inimical to the common defense and security or to the health and
safety of the public.

Dated: January 17, 1979
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UNITED STATES NUCLEAR REGULATORY COMMISSION
DOCKET NO. 50-258

TENNESSEE VALLEY AUTHORITY

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY
OPERATING LICENSE

The U. S. Nuclear Regulatory Commission (the Commission) has issued
Amendment No. 47 to Facility Operating License No. DPR-33 issued to
Tennessee Valley Authority (the licensee), which revised the Technical
Specifications for operation of the Browns Ferry Nuclear Plant, Unit No. 1
(the facility) located in Limestone County, Alabama. The amendment is
effective as of the date of issuance.

This amendment permits operation of Browns Ferry Unit No. 1 4n

Cycle No. 3 following the second refueling outage.

The application for this amendment complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act), and
the Commission's rules and regulations. The Commission has made appro-
priate findings as required by the Act and the Commission's rules and
regulations in 10 CFR Chapter I, which are set forth in the license amend-
ment. Prior public notice of this amendment was not required since the
amendment does not involve a significant hazards consideration.

The Commission has determined that the jssuance of this amendment
will not result in any significant environmental impact and that pursuant
to 10 CFR 851.5(d)(4) an environmental impact statement, or negative
declaration and environmenta]\impact appraisal need not be prepared in

connection with issuance of this amendment.
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For further details with respect to this action, see (1) the appli-
cation for amendment dated September 8, 1978, as supplemented by letters
dated October 5, 1978, November 30, 1978, December 5, 1978, December 14,
1978, January 8, 1979 and January 9, 1979, (2) Amendment No. 47 to License
No. DPR-33, and (3) the Commission's related Safety Evaluation. All of
these items are available for public inspection at the Commission's Public
Document Room, 1717 H Street, N. W., Washington, D. C. and at the Athens
Public Library, South and Forrest, Athens, Alabama 35611. A copy of
jtems (2) and (3) may be obtained upon request addressed to the U. S.
Nuclear Regulatory Commission, Washington, D. C. 20555, Attention:
Director, Division of Operating Reactors.

Dated at Bethesda, Maryland, this 17th day of January 1979

FOR THE NUCLEAR REGULATORY COMMISSION

it ”‘7’%’*“&/@)
Thomas K. “Ippolito, Chief
Operating Reactors Branch #3
Division of Operating Reactors



