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These amendments change the Technical Specifications to: (1) incorporate
the 1imiting conditions for operation of Browns Ferry Unit No. 1 in the
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the surveillance requirements in Section 4.5.
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The

. 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. 59
License No. DPR-33

Nuclear Regulatory Commission (the Commission) has found that:

The application for amendment by Tennessee Valley Authority (the
1icensee) dated October 4, 1979 as supplemented by letters dated
January 15, 1980 and January 29, 1980, complies with the standards
and requirements of the Atomic Energy Act of 1954, as amended

(the Act), and the Commission's rules and regulations set forth

in 10 CFR Chapter I:

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 (§i) that such activities will be
conducted in compliance with the Commission's reqgulations;

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

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

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

(2)

Technical Specifications

The Technical Specifications contained in Appendices A and B,
as revised through Amendment No. 59, are hereby incorporated
in the license. The licensee shall operate the facility in
accordance with the Technical Specifications.

80031380270 ;.



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

FOR THE NUCLEAR REGULATORY COMMISSION

Thomas/% Ippolito, Chief

Operating Reactors Branch #3
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: February 25, 1980



ATTACHMENT TO LICENSE AMENDMENT NO. 59

FACILITY OPERATING LICENSE NO. DPR-33

DOCKET NO. 50-259

Revise Appendix A as follows:

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

vii/viii 25/26 133/134 159/160 181/182
9/10 29/30 145/146 167/168 218/219
11/12 97/98 147/148 169/170 220/221
15/16 RAVARH] 149/150 171/172 254/255
17/18 131/132 157/158 172a 276/277

3307331

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

3. Add the following page:
172b
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sSaviyy LIMIT

LIMITING SAFFTY SYOGTEY SETTING

1.1 Pl CLAPDING TNTHGRTTY

B. Cure

vernal Power Linit

(Peartar Pressure <800 psia)

W en the reactor pressure is less
then or equal to 800 psia,

Amendment No.

59

7.1 FUEL. CLADDINC INTEGLYTY

3.

B.

In the event of operation with the
core maximum fraction of limiting
power density (CMFLPD) greater than
fraction of rated thermal power (FBEP)
the setting shall be modificd 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 arc
LHGR <€ 18.5 kw/ft for 7X7 fuel and<
13.4 kw/ft for 8X8, 8x8R, and P8x8R
fliel, MCPR limits of Spec 3.5.k. If

it is determined that either of these
design criteria is being violated
during operation, action shall be
initiated within 15 minutes to restore
operation within prescribted linmits.
Surveillance requirements for .APR:
scram setpoint are given in
specification 4.1.B.

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

than or equal to 15% of rated power.

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

APRM Rod Block Trip Settins

The APRM Rod block trip setting shall
be:



§AFE§Y LIMIT ' LIMITING SAFETY SYSTEMY SETTING
2.1 FUEL CLADDING INTEGRITY . 2.1 FUEL CLADDING INTEGRLYY
or core coolant flow is less SRBS_(O.GGW + k27)
than 10% of rated, the core
thermal power shall not ex- where:
ceed 823 MWt (about 25% of 5
rated thermal pover). gp = Rod block setting is percent

of rated thermal power (3293 MWt )

W = Loop recirculation flow rate
in percent of rated (rated loop
recirculation flow rute equals
.2 ¥ 10 1b/ur)

In the event of overation with the core
maximum fraction of limiting power density
(CMFLPD) greater than fract%on of rated
thermal power (FRP) the setting shall

be modified as follows:

S_ < {0.66W + Lp%} ERE
RB— *1 oMFLPD

C. Whenever the reactor is in C. Scram and isoluation--> $38 in. above
the shutdown condition with reactor low water vessel zero l.ovel
irradiated fuel in the reac-
tor vessel, the water level
shall not be less than 17.7
in. above the top of the D. Scram--turbine stop < 10 percent

normal. active fuel zone. valve closure valve closare

E. Scram--turbine
control valve
Unon trip ol
1. Tast closure the fast aetise

sulenold valven

2. Loss of control > 550 wsig
0ll pressure

F. Scram--low con- > 23 inches
denser vacuum He vacuun

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

H. Muin steam isolation > 829 poig
valve closure--nuclear system low
pressure

10

Amendment No. 59




SAPETY LIMIT

L. Yuel Cladding Integrity

Amendment No.

59

1

LIMITING SAPETY SYSTEM SETTING

2.1 Fuel Cladding Integrity

I.

Core spray and LPCI
actuation--reactor
low water level

HPCI and RCIC
actuation--reactor
low water level

Main steam isola-
tion valve closure--
teactor low water
lavel

> 378
abave
zaro

> 470
atove
zero

2470
above
zero

{n.
vegael

in.
vessel

{n.
vegsgel
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.1 BASFS: FUFL CLADDINC INTECRIT( SAFETY LINMIT

Tae fuel cladding represents one of the physical barriers which separate radfo-
active materials from environs. The integrity of this cladding dbarrier is
related to its relative freedom from perforations or cracking. Although sowme
 corrosion or use-related cracking may occur during the life of the cladding,
fission product migratioa from this source is incrementally cumslative 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 i{s just as measurable as that from use-related cracking, the
thermally-caused cladding perforations signal a threshold, beyond which still
greater thermal stresses may cause gross trather than incremental cladding deteriora-
tion. Therefore, the fuel cladding safety limit is defined in terms of the resctor
operating conditions vhich can result in cladding pecforation.

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 transitioa boilisg (MCPR of 1.0).
? This establishes a Safety Limit such that the minimua critical pover ratio (MCTR)
48 no less than 1.07, MCPR >1.07 represents a conservative margin relative to
| the conditions required to maintain fuel claddicg integrity.

Onsat of transition boiling vesults 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 margin

to boiling transition is calculated from plant operating paraseters such as core
power, core flov, feedwater temperature, and core power distridbution. The wargin
for each fuel assembly is characterized by the critical power ratfo {CPR) which

is the ratio of the bundle power which would produce onset of transition boiling
divided by the actual bundle pover. The minimum value of this ratio for any bundle
{n the core is the minimum critical power ratio (HCPR). It is assumed that the
plant operacfon is controlled to the nominal protective setpoints via the i{nstru-
mented variables, i.e., normal plant operation presented on Figure 2.1.1 by tae
nwwinal exnacted flow control lira. The Safacv Uim{t (MCPR of 1.07) han eufficient
conservatism to assure that {n the event of an abnormal operational transient
inictate? from a normal operating condition (MCPR > limits specified in specification
3.5.K)more then 99.9% of the fuel

rods i{n the cocre are expected to avoid boiling transition. The margin betveen
“CPY of 1.0 (onset of transition boiling) and the safety limic 1.07 __ s decrived
fron a detalled statistical analysis considering all of the uncertainties in moni-
toring the core operating state including uncertainty in the boiling transition
correlarion as described in Reference 1. The uncertainties employed in deriving
the safecy limit are provided at the beginning of each fuel 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 is a very high confidence that operation of a fuel
agsembly 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.

However, if boiling transition were to occur, clad perforation would not .
be expected. C(Cladding temperatures would increase to approximately
1100°F which is below the perforation temperature of the cladding
nmaterial. 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 a significant period of time (30 minutes)

without clad perforation.

If reactor pressure should ever exceed 1400 psia during normal power
operating (the limit or applicability of the boiling transition corre-
lation) it would be assumed that the fuel cladding integrity Safety Limit
has been violated. : .

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
8} 8x8 fuels, This limit is reached when the Core Maximum Fraction of
Limiting Power Density equals 1.0 (CMFLPD = 1.0). For the case where Core
Maximun Fraction of Limiting Power Density exceeds the Fraction of Rated
Thermal Power, operation is permitted only at less than 1007 of rated

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

2.1.A.1. )
At pressures below 800 psia, the core elevation pressure drop (0 power,
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 low powers and flow will always be greater
than 4,56 psi. Analyses show that with a flow of 28X103 lbs/hr bundle
flow, bundle pressure drop is nearly independent of bundle power and has
& value of 3.5 psi. Thus,_the bundle flow with a k.56 psi driving head
vill be greater than 28x103 1bs/hr. Full scale ATLAS test data taken
at pressures from 1L.7 psia to 800 psie indicate that the fuel assembly

. eritical power at this flow is approximately 3.35 MWt. With the design
pesking factors this corresponds to a core thermal power of more than
50%. Thus, a core thermal pover limit of 25§ for reactor pressures’
below 800 psia is conservative.

For the fTuel in the core during periods when the reactor is shut down, con-
sideration must alsc 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. 59



AR

1.} BASES

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

vide adequate margin. This point corresponds approximately to the top
of the actual fuel sssemblies snd also to the lover reactor low vater

level trip (378" above vessel zero).

REFE.RENCE

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

17
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- Revised\f;l7-79

Q. J. b XK. PRractor Jow vater level set point for {nftfation of HFC! and
. RCIC, closing mafn steam {solation valves, and starting LPCI

and core spray punps,

These systems maintain adequate coolant {nventory and provide core
cooling with the objective of preventing excess{ve clad temperatures.
The desfian of these systems to adequately perform the intended func~
tion is based on the specified low level scram set point and {nitia-
tion set points. Transient anaslyses reported in Section 14 of che
FSAR desonstrate that these conditions result {n adequate saiaty
pargins (or both the fuel and the systema pressure.

L. References

1. Linford, P. 2., "Analytical Methods of Plant Transient Evalustions for

- IR

the Genecral Electfic Bofling Water Reactor,” NEDO-10802, Feb., 1973,

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

' 25
Amendment No. 28, 9’/, 59
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Revised 1-17-79

1,2 BASLES .
| re=e. ~ollowinsg sny tranciern
s {n the vessel, Therelore, . sent
Pret to. moni;ozn:é§:ezo cause concern that this sa.etz 1:::§°3|:°vé:f2:- ,
thzzlézlzzzzn will ;e perforned using all aveilunie infors o]
[ 1
A gine if the safety limit was violsted,

REFTRINCZS

en 1L.9)
1, Plent Selety analysis (B7YP FSAR Secticn 1t.
2. 3.7 Asiler ond Pressure Vessel Cade Sectizn 11l
3, USAS Pizing Ccde, Secticn a3l

waacn (S0P TIAR
! < 250l snc Anpurterances Muchsaicsl L3.Ld (2P
., Heector VIS nY
Suszseseticn -.2)

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

29
Amendment No. 351/471159



2.2 BASES

REACTOR COOLANT SYSTEM INTEGRITY

To meet the safety design basis, thirteen relief valves have been
installed on the unit with a total capacity of 82.6% of nuclear boiler
rated steam flow. The analysis of the worst overpressure transient,
(3-second closure of all main steamline isolation valves) neglecting
the direct scram (valve position scram) results in a maximum vessel
pressure which, if a neutron flux scram is assumed considering

12 valves operable, results in adequate margin to the code

allowable overpressure limit of 1375 psig.

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

to open)shows that 12 of the 13 relief valves limit peak system .
pressure to a valVe which is well below the allowable vessel over-
pressure of 1375 psig.

Amendment No. 59 30




TABLE 4.2.8 (Cont.nued)

Function Punctional Test Calibration Instrument Check

fostrument Channel ) once/3 wontha none
Reactor Low Pressure
(Ps-68-93 & 94)

Core Spray Auto Sequencing Timers (CY) once/operating cycle none
(Normal Power)

Core Spray Auto Sequencing Tizmers (4) ounce/operating cycle none
(Diesel Power)

LPCI Auto Sequencing Timers (4) oace/operating cycle pone
(Mormal Power)

L6

LPCI Auto.Sequencing Timers 4) oace/operating cycle none
(Diesel Power)

RHRSW A3, Bl, C3, Dl Timers (4) once/operating cycle none
(Bormal Power)

RERSW A3, B1, €3, Dl Timers (a) once/operating cycle nooe
(Diesel Pover)

ADS Tiawx (4) cace/operating cycle none

Amendment No. 59




86

Punction

lastrunent Channel
RHR Pump Discharge Pressure

Tastrument Channel

Core Spray Pump Discharge
Preasure

Core Spray Sparger to RPV d/p
Trip System Bus Power Moanitor
Instrument Channel

Condensate Storage Tank Low
Level

Instrument Chanmel
Suppression Chamber High Level

Instrusent Channel
Reactor High Uater Level

Tastrument Channel
RCIC Turbine Steam Line High Plow

Iostrument Channel
RCIC Sceam Line Space High

. Temperature

TABLE 4.2.8 (Continued)

Punctional Test

Calibration

Tnstrument Check

(1)

1)

(1)

once/operating cycle

1)

1)

(1)

(1)

)

once/3 wonths

once/3 months

once/3 wmonths

N/A

once/3 wonths

once/3 months

once/3 months

once/3 months

once/3 months

none

once/day

none

once/day




3.2 BASLLS

1n addition to reactor protection {nstrumentation which Initiates a
reactoyr scram, protective {astrumentation has been providcd which
fnitlates action tO mitigate the consequences of accidents which are
beyond the operator's ability to control, or terminates operator er-—
rors before they result in serious consequences. This set of speci-
f{cations provides the limiting conditions of operation for the primarty
system {solation function, initiation of the core cooling systems, con-
trol rod block and atandby gas treatment sgystems. The objectives of

the Specifications are (1) to assure the effectiveness of the protec=
tive instrumentation when required hy preserving its capablillity to
tolerate a single tatlure of any component of much gystems even during
periods when pertions of such systems are out of service for malntenance,
and (i1) to prescribe the trip settings required to assure adequate per-
formance. When necesgary, one channel may be made {nopersble for brief
{ntervals to conduct required functional tests and calibrations.

Some of the settings on the instrumentation that initiate ot control core
and containment caooling have tolerances explicitly atated where the high
and low values are voth critical and may have a substantial effect on
safcty. The set points of other {nstrumentation, where only the high ot
low end of the setting has a direct bearing on safety, are chosen at a
level away from the normal operating range to prevent {nadvertent actua=
tion of the safety system {nvolved and exposure to abnormal situations.

. Actuation of primary containment valves 18 {nitiated by protective {natru-
mentation shown in Table 3.2.A which senscs the conditions for which {so-
lation is required. Such instrumentation must be available whenever pri-
mary containment integrity 19 required.

The instrumentation wirich initiates primary system isolation 18 connected
1n 1 dual bua arraugement.

The low watert levnl tunatrumentation set to CLrip at 177.7" (538" above
veasel zero) above the top of the active fuel closes {aolaticn walvas in
the RHR System, Drywell and Suppression Chamber exhaustg aund dratins and
Reactor Warer Cleanup Lines (Group 2 and 3 {solation valves). The low
reactor water leve) inatrumentation rhat {s set to trip when reactor water
tevel tp 109.7" (470"abovc vessel zero) above the top of the active fuel
closes the Maln Steam Line lsolation Valves aad Main Steam, RCIC, and HPCIL
Drain Valves (Group 1l and 7). Details of vaive grouping and vequlred
closing times are glven in Specification 3.7. These trip gettinga are
adequate to prevent core uncovery in the case of & hreak in the largest
line asguming the maximum closing time.

The low reactor water level instrumentation that {8 set to trip when reactor

water level 1a109.7" (470" above vessel zero) abaove the top of the active
fuel (Table 3.2.8) also {nittate the RCIC and HPC1,

Amendment No. 59 11t



3.2 BASES

and tripe the recirculation pumps. The low
reactor water level {natrumentation that is set to trip when reactor
water level 1is 17.7" (378" abovc veassel zero) above the top of the active
fuel (Table 3.2.8) initiates the LPCI, Core Spray Pumps, contributes to
ADS tnitiation and starts the Jdiecsel generatora. These trip setting
ljevels were chosen tuo be high enough to prevent spurlous actuation but
low enough to initiate CSCS operaticn go that post accident cooling can
be accomplished and the guidelines of 10 CFR 100 will not be violated.
For large breaks up to the complete circumferential bresak of a 28-inch
recirculation line and with the trip setting given above, CSCS initiatfon
tn tnftiated {n time to meet the above criteria.

The high drywell presaure instrumentation {s a diverare signal to the
water level {natrumentation and in addition to initiating CSCS, lt causes
{aclation of Groups 2 and 8 tnolation valves. For the breaks discusaned
above, this lnstrumentation will inftiate CSCS operation at about the
gsame time as the low water level instrumentation; thus the results given
above are applicable here also.

Venturis are provided i{n the main steam lines as a means of measuring
steam flow and alao limiting the loss of mass inventory from the vessgel
during a steam line treak accident. The primary function of the instru-
mentation 13 to detect a break {n the main steam line. For the worat
cage accldent, main steam line break outside the drywell, a trip setiing
of 140% of rated steam flow in conjunction with the flow limiters and
main steam line valve closure, limita the msss inventory loss such that
fuel 13 not uncovered, fuel cladding temperatures remain below 1000°F
and release of radloactivity to the environs is well below 10 CFR 100
guldelines. Reference Scction 14.6.5 FSAR.

i pevature monftorfng ngtrumentatfon {a provided {n the mnln steam 1ine
tunnel to detect leaka fo thear arean. Tripe ave pln'/Ldl'nl on thia fnutru-
mentatfoa and when exceeded, cauae closure of fsolat fon valven, Tae
petlng ot 2007F for the malon steam liue tunnel detector bs low enough to
deteet leaks of the crder of 19 gpm; chus, {t is capable of coverluy the
entire apectrum of breaks. For large breaks, the high steam flow instru-
mentation {3 a backup to the temperature instrumentation.

High rvadiaclon monitors in the mai{n steam line tunnel have been provided
to detect pross fuel failure 83 in the control rod drop-accident. With
the established setting of 3 times normal background, and main stcam
line 1solation valve clogure, t{ission product release {s limiced so that
10 CFR 100 guidelinea are not eoxceeded for Chia accident. Reference
Sectipn_ l4,6.2 FSAR.,  An alamm, witn a nomiral set point of 1.5 x
Rormal full poverAgxgquound, \5 provided aﬁso‘ P

Pressure instrumentation ia provided to close the main steam {solation
valves in Run Mode when the maln steam line presasure draps below 825
peaig.
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L 2)6.3 DASES: i

does provide ine operator with o visual indication of neu-
tton 1rvel. The consequencea ol ceicnivity dccidenta are
functionn of the {rtztal neutron flux., The roquiremsnc ol
at leoat 3 counta pry pecond aasurel that any trensient,
ghould ft occur, piagina at or ahove the Snttisl value af
107 of rated pouer w.ed $n tha snalyses of cranilenta {ron
cold condtitions, One overabins LRH chanasl would be adejuate
to monitor tha approach to critizality vsiay Rezodracous
patterna of scattersd conzrol rod wirhdraval. A alndmuem

of tvo opersble sjo4's are provicaed as an cdded congervatiam.

5. The Rod Block Honitor (RBM) {is des’gzned to automatically
prevent fuel demage in the even: of crroncous rod wiihcraval
from locations of high pover deaaity during high pover level
opezacion. Two channels are provided, ind one of these nay
oe bypassed froo the console tor mulnienancs and/or lescing.
Tripping of one of tha2 channals vwill block erronreous rod
withdrawal snon enduph to prevent fueci damage. Ihe especi-
f1ed resctrictlions wich ome channel cut of rervice conserva-
tively asaure that fuel damage vill a0C occur due to roc
vwithdraval 2crors vhen this condition exists.

A limiting control rod pattern is a pattern which results
in the core being on a thermal hydraulic limit, (ie,

MCPR given by Spec. 3.5.K or LHGR of 18.5 for 7x7 cr 13.4
for 8x8,8x8R,& P8xBR). During use of such patterns, it is

judged that testing of the RBI system prior to with-
drawal of such rods to assure its operability will

assure that improper withdrawal does not occur.

It is normally the responsibility of the Nuclear

Engineer to identify these limiting patterns and

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

Scram Insertion Times

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
1imiting power transient is given in Reference 1. Analysis
of this transient shows that the negative reactivity rates
resulting from the scram with the average Tesponse of all
the drives as given in the above specification provide the
required protection, and MCPR remains greater than 1.07

On an ecarly BWR, some degradation of control rod scram

performance occured during plant startup and was determined

to he cauncd by

in
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Particulate oaterial (prohably construction debcds) plusping an
internal control rod drive filter. The design of the premcac
control rod drive (Model JRDB1443) 4 Erossly improved by the
relocation of the filter to & lo-atfon out of the scrac drive
Path: t.e., 1t tan 1o longer tnterfere wvith scrin perfoi: ance,
even (f complecely blocked,

The degraded performance of the eriginal drive (CRDIRDLIGLA)
under dircy opersting conditions and the tnsensitfvity of the
redesigned drive (CRD7RDBILGB) has been demonstrated by a

ser!:s of engineering tests under odimulated resctor operating
eonditiona. The Successful performance of the oW drive unler
actual Operating conditione has also bren demonctrated by
cona'stently pood in-srrvice test results for pleago vafne the
fnev Irive and may be Inferred from planty using tle old:r radel
driv- wich a »odifled tlarger screesn gize) intcimal flircr vhich
12 1:99 prone to Plugging. Dats has been dociuented by svivzil-
lanc: reports gn various operating platte. Theon {oclude
Oystar Creek, Monticello, Uresden 2 ani Dreadcr 3, Apprfxiuc:ely
3000 drive tests have been recorded to date,

Following identification of the “plugged filter" probles, very
frequent scram tests vere necessary to ensure proper perfermarce.
Hovever, the more frequent scram tests are nov comnidered totrily
unnecessary and vnwise for the following reasons:

1. Erratic scrae perforaance has been identif1c? as dus 10 ar

-~ obstructed drive f{ilter {n type "A" driver. The dedvar ¢
BFNP are of the nev “B" type design vhose gcrey peviorucnce
ie unaffected by filter condition.

2. The dire load e Primarily released during etartup of the
fesctor vhen the reactor and {ts oystems rre first subjected
to flows and presanre and thermal stresseo. Special atien-
tion and meanures tre now being tsken to s3nure clesner
systems, Rerctors vith drives ddentical or eiailar (shorter
stroke, souller Pinton sreas) have opersted through nany
refuel (ng eycles vith no sudden Or erratic changes (n scran
serforaance. Thia Precperational and starctup testing {¢
wlficlent to detect anomalous drive performance.

3. he 22-hour cutage lirit which fnftiated the start of the
‘requent serim testing s arbitracy, having no logical basys
other than quanti{fying o “msjor outage” which zight reasona~
bly be caused by an event go severe as to pogefbly affect
drive performance. This requirement 1s unsise because {t _
provides gn incent{ve for shortcut sctions to hascen returniayg
“on line” to 8void the sdditionel teszing due 8 72-hour outag:.
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3.3/4.3 BASES: _

T~

The surveillance requirement for scras testing of all the
control rods afcer each refueling outage and 10Z of the control
rods at lé-veek {ntervals is adequate for deternining the opers-
bility of the control rod system yet is not so frequent as to
cause excensive vesr on the control vod system components.

The numerical valucs sesigned to the 9r§d1c:ed scram perfor-
mance are based on the anslysis of dats fros othar BWR's with
control rod drives the same &9 those on Browns Perry Nuclear

Plant.

The occurrence of scran times within the limits, but signifi-
cantly lonzer than the sverage, should be viewed as an indica-
tion of systematic protlem vith control rod drives especially
Ltf the number of drives exhibiting such scram tines exceeds
e{ght, the allowable nunber of inoperable rods.

In the snalytical treatoent of the transients, 190 milli{seconds
are allouved betveen a neutron sensor reaching the scram point
and the start of negative reactivity insertion. This is ade-
quate and conservative vhen compared to the typically observed
time delay of abour 270 pilliseconds. Approximately 70 mills-
aeconda after ncutron flux rcaches the trip point, the pilot
scranm valve oolenoid pover supply voltage goes (o zero an
approximately 200 milliseconds later, control rod motion begine.
The 200 milliseconds are included in the alloveble scram inser-
tion times epecified in Spscificetion 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 subsequent
withdrawal of any rod scrammed in the 100 percent to
50 percent rod density groups; however, it will
maintain group notch control over all rods in the

50 percent density to preset powver level range. In
addition, RSCS will prevent movement of rods in the
SO0 percent density to preset power level range until
the scrammed rod has been withdrawn.
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3.3/4.4 BASFS:

D. Reactivity Anomalics

During each fuel cycle excess operative reactivity
varies as fuel depletes and as any burnable pofi{son
in supplementary control {s 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 reactivity
may be detected by comparison of the critical rod
pattern at selected base states to the predicted
rod {nventory at that state. Power operating base
conditions provide the mcst sensitive and directly
interpretabhle data relative to core reactivity.
Furthermore, using power operating base conditions
permits frequent reactivity comparisons.

Requirinﬁ 3 reactivity comparison at the specified
frequency assures that a compari{ison will be made
before the core reactivity change exceeds 114K
Deviations in core reactivity greater than 1X4 4k are
not expected and require thorough evaluation, One
percent reactivity into the core would not lead to

transients exceeding design conditions of the reactar
svstem,

References
1. Generic Reload Fuel Application,

Licensing Topical Report, NEDE-24011-P~
A and Addenda.
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LIMITDIC CONDITIONS FOR OPERATION SURVEILLANCE RESUIRDENTY

3.9.8 Resldunl Heat Removal Svetcm /.5.B Resldual Hent Removal Svstem=
SRHRS! {LPCI and Contalncment gRHRS] (LPCI and Concatn:chc
Cooling) Cooling)

1. The RIRS shall be operable: 1. a. Simulaced Once/
Automatlc Onersting
(1) prior to a reactor Actuation Cycla
startup from a Cold Tast
Condition; or
(2) wvhen there is {rra- b. Punp COpera- Gneal
diated fuel in the bility zonth
reactor vessel and when
the reactor vessel pres- ¢. Motor Opera- Ouca/
sure is greater than ted valve conth
atmoapheric, except as operability
specified in specifica- '
tions 3.5.B.2, through 4. Pump 7low Rats Omce/)
3.5.8.7 and 3.9.8.3. wontho
2. With the recsctor vessel pres- e. Test Check Valve Cnce/
gure lesa than 105 patip, the Orerating
AHRS may he removed from ser- Cycle

vice (except that two RHR pummps-
containment cooling mode and
associsted heat exchangers must
remain operable) for a period
not to exceed 24 hours while
being drained of suppression
chamber quality water and
£1{1led with primary ccolant

Fach LECI pumy snall Jgsilver

3,000 gpm ageinsst

system pressure of 125 rs.g. Twe

LPCI pumps in the sm2 locp shall

deliver 15,000 gom against
es

{niingced

20

200 psis.

quality vatzr providid Chazﬁth 2, An air test on the drywell &na
during cooldown two locps ¥= ' torus headers and nozzles shall
one pump per loop or one loop with b onducted ce/5 . N
two pumps, and associated diesel e comiucte on;e x:a:s.l T
generators, in the core spray systeg water test may be periornec on
are operable. the torus header {n lieu of thu
air test.
3. If one RHR pump (LPCI mode) 3, When it is determined that one RHR

Amendment No.

{a tnoperable, the reactor
may remain in operation for a
period not to exceed 7 days
provided the remaining RHR
pumps (LPCI mode) and bath
access patha of the RHRS
(LPCl mode) and the CSS and
the dlesel generators reaaln
operable.
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pump (LPCI mode) is inoperable at a
time when operability is required,
the remaining RHR pumps (LPCI mode)

and active components in both access

paths of the RHRS (LPCI mode) and
the CSS and the diesel generators
shall be demonstrated to be opera-
ble immediately and daily
thereafter.
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CHITING CONOLITIONS FOR OPERATION ___SURVELLLANCYE RENQUIREHENTS e
3.9.8 Hesfdual lMeat Rrmoval Syatem 4.5,B Rasidual Hzat Removal Syatem

RHRS) (LPCIL and Containment (RHRS) (LPCI and Containment

Cooling) Cooling)

4, If any 2 RMR puaps (LPCI mode) 4, No additional surveillance
become inoperabdble, the reactor required.
shall be placed in the cold )
shutdowa condition within !
2L nours.

5, 1f one RHR purp (con:ain- S, Wnen it in det=rmiaxed that one
ment cooling wode) o as- RER pump (containment cooling
nociated heat exzhaager i3 rade) ot sssociatad neat
incperable, tha reaccor exchangar is inoparable at a
gy remain in operation for times wnen operabillty is re-

a perlod not to exceed 30 quired, the reraining RHR

days pravided the recaining ) ____ puzps f(contafnment coolinz node},
RHZ vumps (contalament the aosociated heat exchangers
cooling mode) and asso- and dlesel generators, and all
clated heat =xchangavs snd active componenta In the access
dlesel genarators and all patha of the RHRS (concainment
access paths of the RHRS cooling mode} shall ba deman-
(containaent cooling node) strated to ba operable imsedlacely
are operable. and waexly thereaftar until the

inoperable RHR puamp (containment
cooling mode) and associatad heat
exchanger is raturned to normal

gervica.,

6. If two RHR pumps (containment 6., When 12 13 deterwined chat two
cooliag mode) or associatad RHR puaps (containment cooling
hes:t exchangers ar2 inoperaz- mode) or asaociat=d hast exchangers
ble, the vTeactuor may remain arz inoperable at a time vhen
in operatlon for a psriod ozaraoility i3 required, the
not to exczed 7 days pro- reaalning RYR pumpa (contilnment
vided the rematning EHR pumps cooling wode), the zasoctlared
(containment cnoling oode) heat exchangers, and diesel
and assaclated heat exchnangers zanerators, and all active com-

and all accasas patha of the

a ponents in a2z access paths of
RHRS {cunitainment cooling moda)

tha RHRS (concainment cooling
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LT TING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.B Residual Hest Removal Syscem 4.5.8 Residual Heat Removal System

ERHRS) (LPCI and Containment
Cooling)

are operable,

7. 1f two accesn paths of the
RHRS {(containment cooling
mode) for each phase of the
mode (drywell sprays, eup-
preasion chamber sprays,
and suppression pool cooling)
are not operable, the unit
may remain in operation for a
period not to exceed 7 days
provided at least one path

or each phase of the mode
remains operable.

8, 1If specifications 3.5.8.1
through 1.5.8.7 are not met,
an orderly shutdown shall be
initiated and the reactor
shall be ghutdown and
placed in the cold condition
withtn 24 hours.

9., When the r2actor vessel pres-
sure is stmospheric and {rra-
diated fuel is in the reactor
vessel at least one RHR loop
with two pumps or two loops
vith one pump per loop shall
be operable. The pumps’ asso~
ciated diesel gensrators must
also be operable,

10. 1If the conditions of specifica-

tion 3.5.A.5 are met, LPCI and
containment cooling are not
required,

Amendment No. 59

(RHRS) (LPCI and Containment
Cooling)

7.

9.

10.

148

~wmode) shall be demgnszrated

to be operable immediataly

and daily thereafter until

at lesast three RHR pumps
(containment cooling mode)

and associated heat exchangers
are returnad to normal service.

When it is determined that orne

or more access paths of the

RHRS (containment cooling mode)
are inoperable when accens is
required, all active compounents

in the access paths of the RKR3
(containment cooling mode) shall
ba demonstrated to be operablaz
{rmediately and all sctive con-
ponents {n the acc2ss paths

which are not backed by a cecend
operasble accass path for che

same phase of the mode (drywell
sprays, suppreseion chamber sprays
and auppression pool cooling)
shall be demonstrated to bs cpera-
ble daily thercaftar until the
second path {s returnad to nov-
mal service.

No additionmal survaillance
required,

When the reactor vessal pressurs
{8 atmoaspheric, the 4R pumny

and valvea that arz requirad o
be operabla shall be demonzcratsd
to be operable monthly.

No additional surveillance
required.



LIMITING COMDITIONS FOR LPERATINN SURVEILLANCE REQUIREMENT,
3J.5.B Residual Heat Removal Systenm 4.5.B Residual ileat Rumoval o o

(RHRS) (LPCI and Containment (RIRS) (LPCT and coutaiarent

Cooling) Cooling)

11. %When there is frradiated fuel 11, The RHR punps oo i o
in the reactor and the reactor cent units which napely
vessel pressure is greater than Cross—connect oLty
atmospheric, 2 RHR pumps and shall be demonstracs! oo i
assoclated heat exchangers and operable monthivy when b
valves on an adjacent unit must cross—coniect capabliity
be operable and capable of ig required.

supplying cross—connect capabil-
1ty except as specified in speci-
fication 3.5.B.1Z below,

(Note: Because cross-connect
capability is not a short term
requirement, a component 1is not
considered 1lnoperable if cross-—
connect capability can be re-
stored to service within 5

hours.)

1z,
If one RHR pump or associ- 12. When it is determined
ated heat exchanger located that one Rﬂg pump or
on the unit cross-connection associated heat exchanger
in the adjacent unit is in- located on the unit cross-
operable for any reason (in- ' connection in the ad_j?—
cluding valve inoperability, cent unit i3 inoperabdie
plpe break, etc.), the at a time when operabil-
reactor may remain in opera- ity 1s required, the
tion for a period not to remaining RgR oump ?“d
exceed 30 days provided the assoclated heat exchanger
remaining RHR pump and on the unit cross—-con-
associated diesel generator nection and the asscci-
are operable. ated diesel generator

shall

be demonstrazed tn be
operable immedfately and
every 15 davs thereafter
uatil the inoperabls pucr
aad assoclated neat ex-
clanger are returned €O
normal service.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

13. If RHR cross-connection flow or 13. No additional surveillance
heat removal capability is 3dost, required.
the unit may remain in operation
for a period not to exceed 10
days unless such capability is

estored.
r 14. A1l recirculation pump

discharge valves shall be
tested for operability
during any period of
reactor cold shutdown
exceeding 48 hours, if
operability tests have
not been performed

during the preceding

31 days.

14. A1l recirculation pump
discharge valves shall
be operable prior to
reactor startup (or
closed if permitted
elsewhere in these
specifications).
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. N
LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS N
3.5.F Reactor Core Isolation Cooling 4.5.F Reactor Core Isolation Coolirng
2. If the RCICS is inoperable, 2. When it 1s determined that the

the reactor may remain in RCICS is inoperable, the HPCIS
operation for a period not ghall be demonstrated to be
to excced 7 days if the operable immediately.

HPCIS is operable during
such time.

3. 1If specifications 3.5.F.1
or 3.5.F.2 arc not met, an
orderly shutdown shall be
{nitiated and the reactor
shall be depressurizeed to
less than 122 psig within

24 hours.
.G, Automat;g_yupressurization G. Automatic Depressurization

System (ADS) Systemn (ADS)

1. Four of the six valves of 1. During each operating cycle
the Automatic Depressuri- the following tests shall be
zation System shall be performed on the ADS:
operable:

a. A simulated automatic
(1) prior to a startup actuation test shall be
from a Cold Conditionm, performed prior to startup
or, after each refueling out-
age. Manual surveillance
(2) whenever there s irra- of the relief valves is
diated fucl in the reactor covered, in 4.6.D.2.

vegsel and the reactor
vessel pressure 1s greater
than 105 psig, except as
specified in 3.5.G.2 and

3.5.G.3 below. 2. When it is determined that worc
than two of the ADS valves arv
2. 1If three of the six ADS valves incapable of automatic operatinm,
are known to be incapable of : the NPCIS shall be demonstrared
autcmatic operation, the to be operable immediately and
veactor may remain in opera= daily thereafter as loug as
tion for a period not to Specification 3.5.G.2 applies.

ex:eed 7 days, providad the
HPCT system is operabie.

(Mote that the preussure

rellef function of these
valves is assured by

section 3.6.D of these
gpacifications and that this
speeification only applies

to the A5 function.) 1f wore
than thres of the six ADS
valves ave knowm te be incdp-
able of cutomitic operation,
an lmeeiiate orderly shutdown
shall be {nitisted. 'vith the 157
roactor in a hot shridowm con-
dfition in 6 hours and in a cold
shutdown condition in the
following 18 hours.
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LIMITING COMBTTIONE FOR QPLPAG 1ON SURVEILLANCE REQIRCMENTS
3.5.C Autnmatic Denvessurization 4.5.C Automatic Dopressurization
System (ANS) System (ADS)

3. If specifications 3.5.G.1
and 3.5.G. 2 cannot be met,
an orderly shutdown will be
initlated and the reactor
vcoscl preseure shiall be
rcduced to 105 psig or less
within 24 hours.

. Maintenance of Filled Discharge H. Yaintenance of Filled N{scharpe
Pipe Pipe
Whenever the core spray oystems, The folloving surveillance require-
LPCLl, HPC1l, or RCK.are required wents shall be adhered te to assure
to be operable, the discharge that the discharge piping of the
piping from the pump discharge core spray systems, LPCI, HPCl, and
of these eystems Lo the last RCIC are fililed:

dleck valve shall be filled,

158



LD TING CONDLITIONS FOR OPFRATION

3.6 H Maintenance of Fllled Discharge Pioe

i.

SUAVF ILLANCE KlqylfFﬁrNTS

~~¢ suction of the RCIC and HPCI pumps
shall be aligned to the condensate

storage tank, and the pressure supbres- |

sion chanber head tank shall normally
be aligned to serve the discharge piping
of 4he RHR end CS pumps. The condensate
heed tank may be used to serve the RiR
and CS dlscharge piping if the PSC heed
tank is unavailable. The pressure
{ndicators on the discharge of the RiR
and CS pumps shall indicate not less
than listed Pelov.

P1-75-20 48 psig

P1-75-46 L8 psig

PleTh-51 L8 psig

P1-74-65 18 Psig

Average Planart linear Heat Generation
Rate
During steady state power operation, the
Maximum Average Planar Heat Generation
Rate {MAPLHCR) for each type of fuel as
a function of average planar exposure
shall not exceed the limiting value
show in Tables 3°5'I'14'23'3;'4‘;'5,'6,f—z
Y€ at any time during operation it is
<eternined by normal surveillance that
the limiting value for APLHGR 1s being
exceeded, action shall be initiated with-
fa 15 minutes to rescore operation to
withis the prescribed limits. If the
APLMGR {3 not raturned to within the
prescribad limits within two (2) hours,
the reactor shall be brought to the Cold
Shutdown condition within 36 hours.
Surveillance and corresponding action
shall coatinue untll reactor operation
{s within the prascribed limits,

Linesr Heat Ceneration Rate LHCR)
During steady state power operation, the
l1inesar heat gensration rate {LHGR) of
any vod in any fuel assembly at any
axial location shall not exceed the
maximum allowable LHGR as calculated by

the following equation:
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4.5.

L.

3.

be

H Maintensace of Filled Diachasge Pi1o«

1., Every month prior to the trazlag
of the RARS (LPCI and Contalnmen:
Spray) and core spray systeas, the
discharge piping of these systens
shall be vented from the high point
and water flov determined.

2. Following any period where the LPCI
or core spray systeos have not been
required to be operable, the dis-
charge piping of the inoperabla sys-
tem ehall be vented from the high
point prior to the return of the
systez to service,

3. Whenever the NPCI or RCIC system {3
lined up to take sucticn from the
condensate storage tank, the dis-
charge piping of the HPCI and RCIC
shall be vented from the high point
of the system snd vater flow cbserved
on a monthly basis.

4, When the RERS and the CSS ara lre=
quired to be operable, the preasuve
iadicators which monitor the dis-
charge lines shall bde sonitored
daily and the prassure recordad,

Maximum Averaze Plansr Lineat Heat vene&ra-
tion Rate (MAPLHGR)

The MAPLHGR for each type of fuel as a fuac-
tion of average planar exposurs shall be
determined daily during reactor operation

at > 25% ratsd tharzal power.

Linear Heat Ceneration Rate (LHGR)

The LHCR as a fuaction of core Rafzht shall
checked daily during reactor cperaiion at
2 25% rated thermal pover,



6G "ON 2usupuswy

‘'surveillance and corresponding action shall

0.026 for 7x7 fuel
0.022 for 8x8,8x8R and P8x8R fuel
LT = Total core length = 12.0 £t for 7x7 fuel
and 8x8
= 12.5 ft for 8x8, 8x8R & P8x8R
L = Axial position above bottom of core
If at any time during operation it is deter-
mined by normal surveillance that the limitin
value for LHGR is being exceeded, action shal
be initiated within 15 minutes to restore
operation to within the preseribed limits.
If the LHGR is not returned to within the
prescribed limits within two (2) hours, the
reactor shall be brought to the Cold Shutdown
condition within 36 hours. Surveillance and
corresponding action shall continue until

reactor operation is within the prescribed
limits.

Minimum Critical Power Ratio (MCPR)
From BOC to EQC-2000 MwoO/T

the MCPR operating limit for BFNP 1 cycle 4
is 1.23 for 7x7 fuel, 1.24 for 8x8 fuel,

and 1.25 for 8x8R and P8x8R fuel. These
limits apply to steady state power operation
at rated power and flow. For core flows
other than rated the MCPR shall be greater
than the above limits times Kf. K¢ is the
value shown in Figure 3.5.2. From EOC

~2000 to EOC the MCPR limits will be 1.23,
1.27, and 1.28 for 7x7, 8x8 and 8x8R/P8xS8R
respectively. If at any time during oper-
ation it is determined by normal surveill-
ance that the limiting wvalue for MCPR is
being exceeded, action shall be initiated
within 15 minutes to restore operation to
within the prescribed limits. If the steady
MCPR is not returned to within the pre-
scribed limits within two (2) hours, the
reactor shall be brought to the Cold
Shutdown condition within 36 hours,

Ll tiv]

continue until reactor operation is within
the prescribed limits.

Reporting Requirements

f any of the limiting values identified
in Specifications 3.5.I, J, or K are
exceeded and the specified action is
taken, the event shall be logged and
reported in a 30-day written report.

* 12.5 feet for 8x8R fuel 160

"LIHITI“G CONDITIONS OPERATION SURV  .LANCE REQUIREMENTS
LHGR <LHGR -~ P/P) (L/LT)
max max
LHGR = Design LHGR = 18.5 kW/ft for 7x7 fuel -
d
=13.4 kW/ for 8x8 fuel
8x8R and P8x8R fuel
@ae/p) Maximum power spiking penalty

Minimum Critical Power Ratio
(MCPR)

MCPR shall be determined daily
during reactor power operation at

25% rated thermal power and
following any change in power level
or distribution that would cause
operation with a limiting control
rod pattern as described in the
bases for Specification 3.3.
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3.9.C Autemstic Depressurization System (ADS)

This opecificetion easures the operadility of the ADS under all condi-
tione for which the depressurizacion of the nuclear systes 13 & agsen-
tial responae to wtation adbnormalities,

The nuclesr system pressurs relie! System provides sutomstic muclsar
systea depressurization for emall bresks in the nuclesr systea so that
the lov-pressure coolant fajection (LPCI) and the core SPTAY Subsyatems
€an oprrate to protect the fuel barrier. Mote that this specificatian
applien enly to the automatic feature of the pressure relfef system.

Specification 3. 6.0 apecifics the requirements for the prossure relief
function of the valves. It §s poseidls for any numbder of the valves
aseirncd to the ADS to be {ncapable of performing their ADS functions
because of {nstrumentacion (atlures yot be fully caveble of perforaing
thelr pressure reliefl function,

Because the sutomatic depressurizacion system does not provide nskeup ¢o
the resctor primary vessel, no cred{t 1s taken for ths stesm esoling of
the core csused by the systen sctuation to provide further censervstisa
to the C5C3,

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 }ine breaks assumed that four
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 {s demonstrated to be operable, Operation with
more than three of the six ADS valves inoperable is not acceptable.

Amendment No. ﬁ 1167
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_PASKS

3.5.0 :2}ntcnnncq"2[ Filled Niacharge Pipe

3.1,

Amendmgn; No.

[f che discharge plping of the core spray, LPCI, HPC1S, and RCICS are not
filled, a vater hammer can develop in this pipinp when the pump and/or

pumps are started. To minimize damage to the discharge piping and to ensurc
added marxin in the operation of these syatems, this Technical Specification
requites the discharpe lines to be filled whenever the system is {n an
operable conditfon. I1f a discharge pipe is not fi{lled, the pumps that supply
that line must be assumed to be inoperable for Technical Specification pur-

poses.

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

lines are fliled. The visual checking will avoid starting the core spray or
RIIR syatem with a discharge linc not filled. In additiom to the visual
observation and to ensure a filled discharge line other than prior to testing,
& pressure suppression chamber head tank is located approximately 20 feat 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 chembder
head tank is not in service. System discharge pressure indicators are used to
determine the water level above the discharge line high point. The indicators
wvillreflect approximately 30 psig for a water level at the high point and b5
peig for a water level in the pressuresuppression chamber hesd tank and are mcn-
itored daily to ensure that the discharge lines are £4lled.

" When In thelr nomal standby condition, the suctfan for the HPCI and RCIC
pumps arc alipned to the condensate atorape tank, which s phys{cally at a
hisher elevattion than the HPCLS and RCICS pipinr. This assures that the UPCIL
and RCIC discharre pipinn remains filled. Further assurance is provided by
abasrving water flow f{rom these systoems hiph points monthly.

Maximum /veraze Planar Linear Heat Ceneration Rate {MAPLHGR)

This specification assurcs that the peak eladding temperature following the
postulated design basis loss-of-coolant accident will not exceed the

1imit specified in the 10CFRS0, Appendix K.

The poak cladding temperature following a postulated logs-of-coolant acci~
dent 1s primar{ly a function of the aversge heat gengration rate of all the
rods of & fuel assembly at any axial location and s only dependent second-
srily on thc rod to rod power distribution within an assembly. S{nce ex-
pected local variations {n power distribution within a fuel assembly affect
the calculated peok clad temperacure by less than i, 20°F relative to the
peak temperature for a typical fucl design, the limic on the average linear
hest generation rate is sufficicnt to assure that calculated temperatures
sre within the 10CFR50 Appendix K limit. The limiting value for MAPLHGR

is shown in Tables 3.5.I-1, -2, -3, -4, -5, -6, and -7.per reference 4.
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3.5.3. Linear Hcat Ceneration Rate {IHCR)

This opeciflcation assures thst the linear heat generation rate in any rod
4s less than the design lincar hent pgeneratfon ff fuel pellec denaification
is postulated, The power spike penalty specificd is hased on the anal-
yais prruentod {n Section 3.2.1 ¢f Refcrence 1 as modificd in Refersnces

2 and 3, ond assumes a lincarly {ncreacing varjation fn axial gups be-

tween core bLottom and top, and assures with a 95% confidence, thut no nore
‘than one fuel rod cxiceds the design lincav heat gencration rate duc to power
spiking. Tne LICK as a function of coure height sh2ll Le checked dally dur-
fng rcactor opcrution at 2 25% pouer to deternine {f fuel buraup, or cou-
trol rod movement has caused changes in power distribution. Yor LIGR to be
a liaiting valuc below 25% rated thermal power, the MTPF would have to be
grcater than 10 which (s precluded by a considecradble rargin when cmploying

eny gcrqissiblc conggoL_{gﬂ pattern.

3.5.%K., Mipimum Critical Power Ratio {MCPR)

At cors thernal power levels less than or equal to 253, the reactor will be
opersting st ainimuz recfrculscion pump speed and the moderator void content
will be very smull. For sll designated control rod patterns wvhich uway be ewm—
ploysd st this point, operating plant experfence and thermal hydraulic anal-
ysis fndicated that the resulting HMCPR value is in excess of requirementa

by a constdiersble margin, With this low void content, any insdvertent core
flow i{ncrease would only place operation in a more conservative mode rela-

tive to NCPR. The dally requiremsent for calculating MCPR above 25T rated thermal
power is sufficient since power distribution shifte are very siow when there
have wot been significant pcwer or control rod changes, The requirement for
calculating MCPR vhen a limiting control rod pattern ia approsched ensures that
HCPR will be known following s change in power or powver ahape (regardlesa of
wagnitude) that could place operation st a thermal limic,

3.5,L. Reporting Requirements

The LCO's associated with monitoring the fuel rod operating conditions sre

required to be mat at all times, t.e., there is n> allowable time in which

the plant can knmowingly exceed the l1imiting values for MAPLAGR, LHGR, end

MCPR. It is a requirement, sze stated in Specifications 3~5-I..J..end XK.

that {f et sny time durlog steady stete power operaticn, it is deternined

that the limicting values for MAPLAGR, LHGR, or MCPR are exceecd action is

then inttiated to restore operation to within the prescribed limits. This

sction is initisted as soon as normal surveillance indicatee that an cperating lim-
iz has been reached. Fach event involving scteady state operation beyond a specified
1imit shall be logged and reported quarcerly. Ic must be raccgnized Chat

there is always an action vhich would return any of the psremztess (MAPLAGR,

LHCR, or MCPR) to within prescribed limits, nameiy powev reduction, Uader

nost circumstances, this wvill oot be the oniy alternative.

¥, _References

1. "Fusl Depeificacfon Fffects on General Electric Boliung Wirer Keactor
Puel,” Supplecents 6, 7, -and 8, NEIM-10735, Auguet 1973,

2. Supplenent 1 o Technica! Report on Densificacions of Genersl
" Rlectric Reactor Fuels, Decesber 14, 1974 (USA Raguliatory Staff).

3. Communication: V. A, Moore to I, 5. Mitchell, "Moaif led CF. Rodel
for Puel Densificatiocn,” Docket 50-321, March 27, 197s.

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

Core and Containment Cooling Systems Survellla.c: Frequencies

The testing interval for the core and containment cuoling systems is based

on industry practice, quantitative rellability analysis, judgement and
practicality. The core cooling systems have not been designed to be fully
testablc during operatic~. For example, in the case of the HPCI, sutomatic
fnitiation during powver operation would result in pumping cold water {nto

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

pover opcration causes an undesirable losa—of-coolant inventory. To increase
the avallability of the core and containment cooling system, the components
which make up the system; i.e., instrumentation, pumps, valves, etc., are
tested frequently. The pumps and motor operated injection valves are also
tested each month to assure their operability. A simulated sutomatic actua-
tion test once each cycle combined with monthly testa of the pumps and injec-
tion valves {5 deemed to be adequate testing of these systems,

When components and subsystems are out-of-service, overall core and contain-
ment cooling reliabtlity {s maintained by decmonstrating the operability of
the remaining equipment. The desrec of operability to be demonstrated depends
on the naturc 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
vemaining compenents. However, 1f a fallure, design deflclency, cause the
outage, then the demonstration of operadbilicty should be thorough enough to
assure that a generic problem does not exis:z. For example, if an out-of-
service period was caused by failure of a pump to deliver rated capacity

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

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

tent or calibration, the other CSCS systems or loops that are required to be
operable shall be considered operable if they are vithin the required survell-
lance testing frequency and there is no reason to suspect they are {noperable.
1f the function, nystem, or loop under test or calibration {s found imoperadle
or exceeds the trip level getting, the LCO and the required survei{llance
testing for the eysctem or loop shdall apply.

Redundant operable components are subjected to increased testing during equip-

ment out-of-aervice timea. This adds further conservatism and increases
assurance that adequate cooling i{s available should the need arise.

Maximum Average Planar LHGR, LHGR, and MCPR

The MAPLHCR, LHGR, and MCPR shall be checked daily to determine L{f fuel burnup,
or control rod movement has caused changes in power distribution. Since changes
‘due to burnup are slow, and only a few control rods are moved daily, s daily
check of power distribution is adeguate, ’
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Table 3.5.I-1
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Fuel Type: 1Initial Core - Type 1 & 3

Average Planar

Exposure MAPLHGR

(Mwd/t) LkW/ft)
200 15.0
1,000 15.1
5,000 16.0
10,000 16.3
15,000 16.1
20,000 15.4
25,000 14.2
30,000 13.1

Table 3.5.I-2

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Fuel Type: Initial Core - Type 2

Average Planar

Exposure MAPLHGR

(Mwd/t) (kW/ft)
200 15.6

1,000 15.5'
5,000 16.2
10,000 16.5
15,000 16.5
- 20,000 15.8
.25,000 14.5
30,000 13.3
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Table 3.5.1I-3
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Fuel Type: 8D274L

Average Planar

Exposure MAPLHGR

(Mwd/t) (kW/fer)
200 11.2
1,000 11.3
5,000 11.9
10,000 12.1
15,000 12.2
20,000 12.1
25,000 11.6
30,000 10.9

Table 3.5.1-4
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Fuel Type: 8D274H

Average Planar

Exposure MAPLHGR

(Mwd/t) (kWw/ft)
200 11.1
1,000 11.2
5,000 11.8
10,000 12.1
15,000 12.2
20,000 12f0
25,000 11.5
30,000 10.9
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TABLE 3.5.I-5
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: B8DR265H

Average Planar

Exposure MAPLHGR
{MWd/t) (v /t))
200 11.5
1000 11.6
5000 11.9
10,000 12.1.
15,000 12.1
20,000 11.9
25,000 11.3
30,000 10.7

TABLE 3.5.1-6
MAPPHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: 8DR265L

Average Planar

Exposure MAPLHGR

(MWwa/t) : {kw/ft)
200 11.6
1000 : 11.6
- 5000 12.1
10,000 12.1
15,000 12.1
20,000 11.9

25,000 11.3 B

30,000 10.7
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MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Fuel Type: DP8DR284L

Average Planar

Exposure MAPLHGR
(Mwd/t) (kw/ft)
200 11.2
1000 11.3
5000 11.8

10000 12,0
15000 12.0
20000 11.8
25000 11.2
30000 10.8
172-b
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AMITING COMIITION, FOR APLRATION

3.86.C Coalant leakey~

3. If the condition in 1l or 2
bSove cannot bc met, an orderly

shutdosn shall be (nitiated
and the reactor shall be shut-

dowmn In the Cold Conditfion

vithin 24 hours.

o. Relief Valves

1. VWhen mor:s than onc valve,

be falled, an ordery shut-

18 known to

doun shall be tniciated and
the reactor depressurized to
less than 109 psig vithin 24

hours.

E. Jet Punps

3. WVhenever the reactor {s in the
startup or run modes, all jet

pumps shall be opersbdle.

1t

ft 49 determined that s jer
punp s fnoperodle, or £f tvo
or more jJet pun) flov {nstry-~
sent (allures occur snd can-

aot be correctod vichin 2
hours, sn orderly shutdown
ohall be tnfitated and the

teector shall Ve mhutdown 1n
the Cold Conditlon wvithin 24

bovurs.

Amendment No. 47
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o SURVETLLAKCE £} OUTEENENT -

&.6.C Coolant lecakare

D. Relief Valves

1. Approxtnately one-half of all
reliel valves shall b2 bench-
checked ¢: replaced with 2
bench-checknd valve each cpera-
ting cycle. All 13 valves

vill hive
been checied or replaced upem
the coopletion of every second
eyele.

2. Once during each operating
cycle, cach relief valve shall
be manually opered until thersa-
couples cdowmstreans of tae valve
indicate steaa s floving frow
the valve.

3. The inteprity of the relle!
valve dellows shail be
continuously =onftored.

& At leact one relicf valve stall
be disassemdlcd and faspec:ed
each operating cycle.

E. Jet Puaps

1. Vhenever there §s recifculation
flov vith the reactor tn the
startup or run modes vith dotk
vecirculacion pumps running,
Jet pump opcradilicy shall de
checked dally by verifyingz chat
the following condizions co not
occur simultancouvsly:

8. The tvo recirculation looaps
" have a (lov imbalarce of
132 or nore vhen the puzss
ave operated at the sane
epeed,



LIMITING (;fﬁrlt’[_mas POR 0. _ATiOM

anmm——

SURVEILLANCY RI

REMEr

s.6.r Jec fuape
3.6.F Jet Pump Flovw Mismatch

1. The reactor shall not be

G.

Amendment No.-

operated with one recirculation
loop 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 puxmp operation,
the discharge valve of the low,,
speed pup may not be opened
unless the speed of tke faster
puzp 4s less than 509 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
gumps is permitted, provided the

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

Structural Integrity
1.

The structural integrity of
the primary system shall be

59

£4.6,2 Jet Punps

&. The 4adicated walue of core .
flov rate varies from the
walue derived from loop
€lov measurements by sore
ghan 10X,

€. The diffuser to lower plenun

differential pressure raad-

4ng on an <ndividual jet
puzp vartes froo the mean
of all jet pump differen-
tial pressuras by more than

p (o)

tWhenever there 13 recirculation
€lov with the reactor in The
Startup or Run Mode and one TYe-
circulation pump 1b operating
with the equalizer valve ;leaed.
‘the diffucer to lover plenun

‘differential pressure shall b=

<hecked daily and the diffaren-
tial pressure of an tndividual
Jet pump in a loop shall not
wary from the mean of all jet
pump differential pressures in
that loop by more than 10%.

Pump Flow Hismatch

Recirculation pump speeds shall
be checked and logged at least
once per day.

Struccural Intesrity

?. Jet
1.
c.
10
182

Table 4.6.A together with sup-
plenentary notes, specifiea the



3.6/4.6 _IASES: S~ —

The basis for the equilibrium coolant iodinc activity limit &s 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 to closure of the isolation valves, and a X/Q value of 3.4 x

1074 Scc/m3. "

The maximum activity limit during a short term transicnt is established
from consideration of a maximum iodine inhalation dose less than 300 rem.
The probability of a stean line break accident coincident with an iodine
concentration transient is significantly lowcr 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 arc established in order to detect the
occurrence of an iodine transient which may cxceed 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 is related to
these events.

3.6.0/4.6.C Coolant leakape

Allowable lezkage ratcs of coolant from the reactor coolant system have been
hascd on the predicted and experimentally observed behavior of cracks in
pipco and on the ability to makeup coolant system lcakage in the event of
loss of offsite a-c power. The normally expected background leakage due to
equipment design and the detection capability for determining coolant sys-
tem lcakagke were nlpo conafdered in establishing the limits. The behavior

of cracka in piping vyatcems has been experinentally and analytically inves-
tignted sa part of the USAEC sponsored Reactor Primary Coolant System
Rupturc Study (the Pipe Rupture Study). Work utilizing the data obtained in
this study indicates that leakaze from s crack can he detccted before the
crack grovs to a danperous or critical eize by mecnanically or thermally
induced cyclic loading, or stress corrosion ecracking or some other mechanism
characterized by gradual crack growth. This evidence sugpeates that for leak-
age somewhat preater than the limit ppecified for unidentified leakage, the
probability is gmall that imperfections or cracks associated with such leak~
age would grow rapidly., However, the establishment of allowable unidentified
leakage preater than that given in 3.6.C on the basis of the data presently
available would be premsture because of uncertainties associated with the
data. For leakage of the order of 5 gpm, as specified in 3.6.C, the experi-
mental and analytical data sugpent a rensonable margin of safety that such
loakage magnitude would not rewult from a crack approaching the criticsal

size for rapid propagation. Leskage less than the magnitude specified can be
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3.6/h.6 PASES

detected reascnably in 8 zmatter of fev hours utilizing the available
leakage detection schemes, and if the erigin cannot be deterzined {n a
reesonably short time thne unit shculd be shut down to allow further
investigation and corrective action.

The totel leamkage rate consists of sll leskage, identified and unidenti-
fled, which flows to the drywell flocr drain and equipment drain surmps,

The capacity ef tic drywvell floor sump purp is 59 gom and the capacity
of the dr:vell ecuipment suzp pump is 2lss 50 £3=. Removal of 25 zpa
froa either of thesa sumps can be accoaplished with considerable margin,

REFERIICES
Soloteems

1. Nuclear Systewm Leakage Rate Limits (BF® FSAR Suosection 4,10)

3.6.D/4.6.D Relief Valves

To meet the safety basis thirteen relief valves have been
installed on the unit with a total capacity of 82.8%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
fralve position scram) results in a maximum vessel pressure
which, if a neutron flux scram is assumed considering 12
valves inoperable, results in adequate margin to the code
allowable overpressure limit of 1375 psig.

To meet operational design, the analysis of the plant isolation
transient (generator load reject with bypass valve failure to
open) shows that 12 of the 13 relief valves limit peak system
pressure to a value which is well below the allowed vessel over-
pressure of 1375 psig.
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3.6/4.6 BASES:

Experience in relief valve operation shows that 3 testing of

50 percent of the valves per year is adequate to detect failures or
deteriorations. The relief valves are benchtested avery

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 establizh that they will open and pass steam.

The requiremencs established above apply when the nuclear 2ystem can be
pressurized above ambient conditionms. These requirement. are applicable
at nucleer 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 Overpressurs" (ASME Boiler and Pressurs Vassel
Code, Section 11I, Article 9)

-l

4, Browms Fctry'Huclear Plant Design Daficieacy Reporc--Target Rosk
Safety-Relief Valves, transmitted by J. E. Gilleland te F. E. Kruesi,

August 29, 1973, \

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

3.6.2/4,6.E Jet Pumps

——————————

Pailure of s jet pump nozzle sssembly holddown nechanism, noezle ascombly
snd/or riser, would {ncresse the cross-secticnal flow ares for blowdowm
following the design basis double-ended lina bresk. Also, fallure cf the
di ffuser would eliminate the capability to reflood the core to two-thirds
height level following a recirculation line break. Therefore, L & failurs
occurred, repalrs must be made.

The detection technique is as follows. With the two recirculation fpumps
balanced in speed to within + 5 percent, the flow rates in boch recircula-
tion loops will be verified by control room monitoring {nstruments. If the
two flow rate values do not diffar by more than 10 percent, riser and nozzlse
sssembly integrity has baen verifiad.
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3.6/4.6  DASES:

1f they do differ by JO percent or more, the core flow rate measured by the
jet pump diffuser differential pressure system must be checked against the
core {low rate derived from the measured values of loop flow to core flow
correlation. If the difference between measured and derived core flow rate
ts 10 percent or more (with the derived value higher) diffuser measurements
will be taken to define the location within the vessel of failed jet pump
nozzle (or riser) and the unit s8hut down for repairs. If the potential
blowdown flow area is increased, the system resistance to the recirculation
pump is also reduced; hence, the affected drive pump will "run out" to a
substantially higher flow rate (approximately 115 percent to 120 percent

for a sinple nozzle failure). 1f the two loops are balanced {n flow at the
same pump speed, the resistance characteristics cannot have changed. Any
{mbalance beatween drive loop flow rates would be {ndicated by the plant
process tnstrumentation., In addition, the affected jet pump would provide a
leakape path past the core thus reducing the core flow rate. The reverse
flow through the Lnactive jet pump would still be indicated by a positive
differential pressure but the net effect would be a slight decrease (3 per-
cent to & percent) in the total core flow measured. This decrease, together
with the loop flow increase, would result fn a lack of correlation between
measured and derived core flow rate. Finally, the affected jet pump diffuser
differential pressure signal would be reduced because the backflow would be
less than the normal forward flow,

A norzle-riser system fatlure could also generate the cotincident failure of

a jet pump diffuaer body: however, the converse is not true. The lack of

any subatantial stress in the jet pump diffuser body makes failure impossible
without an {nitial nozzle-riser system failure.

3.6.F/4.6.F Jet Pump Flow Mismatch
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NOTES POR TABLE 3.7.A

Key: O = Open

Closed

(]
|

a
]

Stays Closed

GC GCoes Closed

Note: Isolation groupings are as follovs:

Group l: The valves in Group 1 are actuated by any one of the following
conditions:

1. Reactor Vesse). Low Water Level %70")
2. Main Stcamline High Radiation

3. Main Steamline High Flow

4. Main Steamline Spacs High Temperature
$. Main Steamline Low Pressure

Group 2: The valves in Group 2 are sctuated by any of the following
conditions:

1. Resctor Vessel Low Water Level (338")
2. High Drywell Pressure

Group 3: The valves in Group 3 are sctuated by any of the following
conditions:

1. Reactor Low Water Level (538")
2. Reactor Water Cleanup System High Temperature
3. Reactor Water Cleanup System High Drain Temperaturea

Group 4: The valves in Group 4 are actuated by any of the following
conditions:

1. . HPCI Steamline Spacs High Temperature
2. HPCl Steamline High Flow
3. HPCIl Steamline Low Pressure

Group S5: The valves in Group 5 ara actuated by any of ths following
_econdition:

1. RCIC Steamline Space High Temperature
2. RCIC Steamline High Flow
3. RCIC Steamline Low Pressurc

Group 6: The valves in Group 6 are actuated by any of the following
conditions:

1. Reactor Vessel Low Water Lavel (538")-
2, iigh Drywell Pressure
3. Reactor Building Ventilation High Radiation

254
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Group 7: The valves in Group 7 are automatically actuated by only the
following condition:

1. Resctor vessel low water level (470"

Group 8: The valves in Group 8 are automatically actuated by only the
following condition:

2. High Drywell pressure

255
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BASES

tr the_ruzged shipbosrd eavironmanl oa the id Savannah_(ORNL 3726}, Pres-

sure drop across the comhined IIFPA filters and charcoal adsorbers of less
than 6 inches of water at®the system desipn flow rate will indicate that the
filters and Aadunrhers are not clovsed by excessive amounts of forelgn matter,
Heater capabtility, pressure drop and aflr disrribution should be determined
at least once per operating cycle to show svstem performance capability

The frequency of tests and sample analysis are necessary to show that the
HEPA filters and charcoal adsorbers can perform as evaluated. Tests of the
charcoal adsorbers with halogenated hydrocarbon rafrigerant shall be per-
formed in accordance with USAFC Peport NP-1082. Todine removal efficiency
tests shall follow RDT Stancard li~16-1T. The charcoal adsorber efficiency
test procedures should allow for the removal of one adsorber trav,

emptying of one bed from the tray, mixing the adsorbent thoroughly and obtaining
at least two samples. Fach sample should be at least two inches in diameter

and a length equal to the thickness of the bed. T test rasults are unacceptavle,
all adsorbent in the system shall be replaced with an adsorbent qualified
according to Table 1 of Regulatory Guide 1.52. The replacement tray for the
adsorber tray removed for the test should meet the same adsorbent quality. Tests
of the HFPA filters with DOP aerosol shall be performed in accordance to ANSI
N510-1975. Any HFPA filters found defective shall be replaced with filters
Ggualified pursuant to Regulatory Position C.3.d of Regulatory Guide 1.52.

All elements of the heater should be demonstrated to be functional and

operable during the test of heater capacity. Qperatidn of each filter train for
a minimum of 10 hrs each month will prevent moisture buildup in the

filters and adsorber system.

vith doors closed and fan in operation, DOP aerosol shall be sprayed extermally
along the full linear periphery of each respective door to check the gasket

scal. Any detection of NOP in the fan exhaust shall be considered an
unacceptable test result and the gaskets repairs and test repeated.

If significant painting, fire or chemical release occurs such that the HFPA
filter or charcoal adsorber could become contaminated from the fumes, chemicals
or foreign material, the same tests and saaple analysis shall be performed

as required for operational use. The detemmination of significant shall be
made by the operator on duty at the time of the incident. Knowledgeable staff
members should be consulted prior to making this determination.

Demonstration of the automatic initiation capability and operability of
filter cooling is necessary to assure system performance capabilicy. If one
standby gas treatment system is inoperable, the other systems must be tested
daily. This substantiates the availabilicy of the operable systems and thus

reactor operation and refueling operation can continue for a limited periocd
of time.

3.7.0/4.7.0 Primary Contalnzent Isolation Valves

Double isolation valves are pravided on lines penetrating the primary con-~
tainment znd open to the free space of the conzainment. Closure of one of
the valves in cach line would bSe sufficient to maintain the integrity of
the pressure suppression sysiea. Automatic initiation is required to mini-

alze the potential lecakage patns from tha containment in the eveat of a loas
of coclant accident,
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BASES

Group 1 - process lines are lsolated by reactor vessel low water level
7590"") in order to allow for removal of decay heat subsequent to &
gcram, yet isolate in time for proper operation of the core standby
cocling aystems. The valves in group 1 are alao closed when process
{notrumentation detects excepsive main steam line flow, high radiation,
iov pregsure, or main ateam space high temperature.

Group 2 - {solation valves are closed by reactor vessel low water level
(538™) or high drywell pressure. The group 2 {golation signal also "iso-
lates” the reactor butlding and atarts the standby gas treatment system.
It is not desirable to actuate the group 2 isolation signal by a tran-
sient or apurious signal.

Croup 3 - process lines are normally in use and it is therefore not desirable
to cause spurious isolation due to high drywell pressure resulting from
_non-safety related caugses. To protect the reactor from a poasible pipe

break in the system, isolation is provided by high temperature in the

cleanup system area or high flow through the inlet to the cleanup systea.
Also, since the vesael could potentially be drained through the cleanup
system, a low level isolation is provided.

Eiﬂiﬂ_ﬂJﬂBL_i - process lines ate designed to remain operable and mitignte
the conscquences of an aceident which results in the isolation of other
proceas lines. The signals which initiate isolation of Group 4 and 5
procaos lines are therefore indicative of a condition which would render
them inoperable.

Group 6 - lines are connected to the primary containment but not directly
to the reactor vessel. These valves are isolated on reactor low water
level (538"), high drywell pressure, or reactor building veatilation

high radiation which would indicate a possible accident and necessitate
primary containment isolatlon.

‘Group 7 - process lines are closed only on reactor low water ievel (470" .
These clore on the same signal that initiates HPCIS and RCICS to ensure
that the valves are not open when HPCIS or RCICS action is required.

Croup 8 - line (traveling in-core probe) is isolated on high drywell pres-
sure. This is to assure that this line does not provide a leakage path
when containment pressure indicates a possible accident condition,

The maximum closure time for the sutomatic isolation valves of the primary
containment and reactor vessel isolation control system have baen salected
in considcraticn of the design intent to prevent core uncovering following
pipe breaks outside the primary containment and the need to contaln releasad
fisoion products following pipe breaks inside the primary containment.

In satisfying this design intent an additional margin has been included In

specifying maximum closure times. This margin permits identification of
doegraded valve performance, prior to exceeding the design closure tizmes,
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5.0 HAJOR -DESIGY FEATURES

5.2

5.3

5.4

5.5

Amendment_No. 59

Browns Ferry unit J is located at Browns Ferry Nuclear Plant
site on property owned by the United States and in custody of
the TVA. The site shall consist of approximately B840 acres

on the north shore of Wheeler Lake at Tennessee River Mile

294 {n Limestone County, Alabama. The minfimum distance from
the outside of the secondary containment building to the
boundary of the exclusfon ares as defined in 10 CFR 100.3
shall be 4,000 fect.

REACTOR

A. The reactor core may contain 764 fuel assemblies consisting
of 7x7 assemblies having 49 fuel rods each, 8x8 assemblies
having 63 fuel rods each, and 8x8R (and P8x8R) assemblies
having 62 fuel rods each.

B. The reactor core shall contain 185 cruciform-shaped control
rods. The control material shall be boron carbide powder
(BQC) 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. Thé applicable design codes shall be as described {n
Table 4.2-1 of the FSAR,

CONTAINMENT
A. The principal desipgn 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 seccondary 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 etandards set forth in Section 5.2.3.4 of the FSAR.

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

shall be such that k £ for dry conditions, is less than
0.90 and flooded 1s Tisa than 0.95 (Section 10.2 of FSAR).

330



5.0 MAJOR DESIGN FEATURES {Continued)

The k.. of the ppent fuel otornge pool shull be lese
then ST 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.

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

5.6 SEISMIC DESIGK

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 assured & ground acceleration of 0.lg (see Sectiom 2.5 of

the FSAR).

Amendment No. 42
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-260

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 2
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 54
License No. DPR-52

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

A. The application for amendment by Tennessee Valley Authority
(the 1icensee) dated October 4, 1979, as supplemented by
submittals dated January 15, 1980 and January 29, 1980 complies
with the standards and requirements of the Atomic Energy
Act of 1954, as amended (the Act), and the Commission's
rules and regulations set forth in 10 CFR Chapter I;

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

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

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

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

80031303/7.



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

(2) Technical Specifications

The Technical Specifications contained in Appendices A and
B, as revised through Amendment No. 54 , are hereby incor-
porated 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 - Ipbo]itb, Chief

Operating Reactors Branch #3
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: February 25, 1980



ATTACHMENT TO LICENSE AMENDMENT NO. 54

FACILITY OPERATING LICENSE NO. DPR-52

DOCKET NO. 50-260

Revise Appendix A as follows:

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

11/12 147/148 221/222
97/98 149/150 253/254
11/112 157/158 255/256
145/146 181/182 277/278

The underlined pages are those being changed; marginal lines on these
pages indicate the area being revised. Overleaf pages are provided for
convenience.



SAFETY LIMIT __LIMITING SAFPETY SYSTEM SETTING

i.1 Yuel Cladding Iategrity 2,1 Fuel Cladding Integrity

I. Core spray and LPCI > 378 in.
sctuation--reactor above vesgsel

low water level zero

J. HPCI and RCIC 2 470 1in.
actuation~-reactor atove vessel
low water level Z8TO

K. Main steam isola- > 470 iwn.
tion valve clogure-- above vesgael
reactor low water roro
level

11
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L6

Function

Iaetrument Channel .
Reactor Lov Pressure
(ps-68-91 & 94)

Core Spray Auto Sequencing Timers
(Mormal Powver)

Core Spray Auto Sequencing Timers
(Diesel Power)

LPCI Auto Sequencing Timers
(Mormal Power)

LPCI Auto Sequencing Timers
(Diesel Power)

RHRSW A3, Bl, C3, D1 Timers
(Bormal Power)

RHRSW A3, BL, C3, Dl Timers
(Diesel Power)

ADS Timer

TABLE 4.2.B (Contsaued)

functioanal Test

Calibration

{nstrument Check

{1)

(%)

)

%)

(%)

(%)

)

(4)

once/) wonths

once/operating cycle

once/operating cycle

once/operating cycle

cacef/operating cycle

once/operating cycle

once/operating cycle

ouce/operating cycle

aone

none

aoue

none

aone



86

Function

TABLE 4.2.B (Coutinued)

Functional Test

Calibration

Instrument Check

Instrusent Channel
RHR Pump Discharge Pressure

Iastrument Channel

Core Spray Pump Discharge
Pressure

Core Spray Sparger to RPV d/p
Trip System Bus Power Monitor
Instrument Channel

Condensate Storage Tank Low
Lavel

Instrusent Channel
Sappression Chamber High Level

Instrusent Channel
Reactor High \ater Level

Instrument Channel
RCIC Turbine Steam Line High Plow

Instrument Channel
RCIC Steam Line Space High

- Temparature

(1)

(1)

¢))
once/operating cycle

(1)

1)

(1)

1)

)

once/3 months

once/) wounths

once/3 months

N/A

once/3 wonths

once/3 months

once/3 months

once/3 months

once/3 wonths

fnone

oace/day

aone

aone

ouce/day
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3.2 BASES

In addition to reactor protection fnstrumentation which tnitiates a
reactor scram, protective {nstrumentation has been provided which
{nitiates action to mitigate the consequences of accidents which arve
beyond the operator's ability to control, or terminates operator er-
rora before they result in serious consequences. This set of speci-
fications provides the limiting conditions of operation for the primarty
system i{solation function, {nitiation of the cecre cooling systems, con-
trol rod block and standby gas treatment aystems. The cbjectives of

the Specifications are (1) to assure the effectiveness of the protec~
tive instrumentation when required by preserving its capability to
tolerate a single tallure of any component of such systems even during
periods when porticns of such systems are out of service for maintenance,
and (iL) to prescribe the trip settings required to assure adequate per-
formance. When necessary, one channel may be made inoperable for brief
{ntervals to conduct required functional tests and calibrations.

Some of the gettings on the instrumentation that initiate or control core
and containment cooling have tolerances explicitly stated where the high
and low values are voth critical and may have 8 substantial effect on
eafety. The set points of other {netrumentation, where only the high ot
low end of the getting has a direct bearing on safety, are chosen at a
level away from the normal operating range to prevent inadvertent actua~
tion of the safety syatem {nvolved and exposure to abnormal situacions.

Actuation of primary containment valves 13 {nitiated by protective instru~
mentation shown in Table 3.2.A which senscs the conditions for which iso-

lation is required. Such {instrumentation must be available whenever pri-

mary contalnment integrity 1is required.

" The imstrumentation wiich inlitlates primary system i{solation is connected
{n 1 dual bus arcangement.

The low water level {natrumentation set to trip Aat 177.7" (538" above
vessel zero) above the tap of the active fuel closes isolation saives in
the RHR System, Drywell and Suppresslon Chamber exhausts and drains and
Reactor Wacrer Cleanup Lines (Group 2 and 3 tsolation valves). The low
reactor water level {nstrumentat ion that is sel to trip when reacter water
tevel i 109.7" ( 470" above vensel zero) above the top of the active fuel
closes the Maln Steam Line lsolation valves and Main Stearm, RCIC, and HPCL
NDrain Valves (Grouyp 1 and 7). Details of valve grouping and reguirad
closing times are given in Specification 3,7. These trip settinga are
adequate to prevent corve uncovery in the case of a4 break in the largest
1ine assuming the maximum cloaing time,

The low teactor water level {ngtrumentation that is set to trip when reactor

water level is 109,7" {%70™ above vessel zero) sbove the top of the active
‘ fuel (Table 3.2.8) also initfate the RCIC and HPCI,

Amendment No. 54



3.2 BASES

and tripe the recirculation pumps. The low
reactor water level ilnntrumentation that is set to trip when reactor
water level is 17.7" (378" above vessel zero) above the top of the active
fuel {(Table 3.2.8) ftnitiates the LPCI, Core Spray Pumps, contributes to
ADS tnitfation and starts the dicscl generators. These trip setting
levels were chosen tu be hizh enouph to prevent spurious actuation but
low enough to Initiate CSC3 operation wo that pogt accldent cooling can
be accomplished and the guidelines of 10 CFR 100 wi{ll not be violated.
Por large breaks up to the complete circumfercntial break of a 28-inch
recl{rculation line and with the trip setting given above, CSCS initiacion
tu inftiated (a time to meet the above critertla.

The high drywell pressure instrumentation is a diverae signal to the
water level instrumentation and in addition to inittating CS5CS5, It causes
{solation of Groups 2 and 3 tsolatton valves, For the breaks discussned
above, this lnastrumentation will {nitiace CSCS operacion at about the
game time as the low water level instrumentation; thua the regultas glven
above are applicable here also.

Venturls are provided in the main steam lines as a means of measuring
steam flow and almo limiting the losas of mass inventory from the vesgel
during a ateam line treak accident. The primary function of the instru-
mentation is to detect a break in the main steam line. For the worst
cage accident, main steam line break outside the drywell, a trip settlng
of 140% of rated steam flow in conjunction with the flow limiters and
main steam line valve closure, limits the mass inventory loss such that
fuel 19 not uncovered, fuel cladding cemperatures remain below 100Q°F
and release of radioactivity to the environs is well below 10 CFR 100
guidelines. Reference Scction 14.6.5 FSAR.

i« pevature monftoriog (nstrumentation La provided in the maln stenam line
tutinel to detect leaks Lo theae arenn.  Trips are provided oo this dfasiou-
mentation namd when excweded ) cnune closure of fsointtian valves. The
getting ot 2N0°F for the maln ateam line tunnel detector is low enonglh to
detect leakn of the crder of 15 gpm; thus, {t is capable of covering the
entire spectrum of breaks. For large breaks, the high stean flow instru-
mentation is a backup to the temperature inatrumentation.

High radiation monitors in the main steam line tunnel have been provided
to detect gross fuel failure as {n the control rod drop accident. With
the established setting of 3 times normal background, and main stcam
line {solation valve closure, {iawion product release is limited eo that
10 CFR 100 guidelines are not oxceeded for this accident. Reference
Secti 14.6.2 FSAR. An alams, witn a nomipal set point of 1.5 x
nggmnfnfuil powerA§1;quound, L5 orovided also, P 5

Pressure instrumentation (a4 provided to close the main steam i{sclation
valves in Run Mode when the ma{n steam line pressure drops below 825
pelg.

Amendment No. 54 12
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LIMITDIG COMDITIONS FOR QPFRATION SURVEILLANC

Amendment No.

contalnment cooling mode and
associsted heat exchangers must
temain operable) for s period
not to exceed 24 hours while
being drained of suppression
chamber quality water and
£i{lled with primary coolant

3.9.B Resfdunl Heat Removal Svarcem 4.5.B Resfdual Heat Removal Svster
(RHRS) (LPCI and Containment {RHRS) (LPCI and Contalnuzent
Conliing) Cooling)

1. The RHRS shall be operable: 1. 2. Simulaced Once/
Automatic Operating
(1) prior to a reactor Actuation Cyele
startup from a Cold Test
Condition; or
(2) when there is irra-~ b. Punp Opera- Once/
diated fuel in the bilicy month
reactor vessel and when
the reactor veasel pres-~ ¢, Motor Cpera- Once/
sure is greater than ted valve genth
atmospheric, except as operability
specified in epecifica- '
tions 3.5.8.2, through d. Pump 7lov Rata Onza/3
1.5.B.7 and 3.9.B.3. ' wontho
9. With the recactor vessel pres- e. Test Check Valve Once/
sure lesa than 105 palp, the Operating
RHRS may he removed from ser- Cycle
vice (except that two RHR pumps-

Each LFCI pump snall deliver
9,000 gpm ageins®t an Indicated
system pressure of 125 psi:. Two
LPCT pumps in the sam2 loop shall
deliver 15,000 gpm egainst an
indicated system dressure of

200 psig.

quality water providec that 2, An air test on the dryvell and
during cooldown two locps with ’ torus heade-s and nO';‘on shail
one pump per loop or one loop with b ‘; . a /5 oo A
two pumps, and assoclated diesel e conducted once/> years.
generators, in the core spray systeg water test may be Perfornef on
are operable. the torus header in lieu of t::
air test,
3. LF one RIR pump (LPCI mode) 3, When it is determined that one RHR

{s inoperabhle, the reactor
may remain in operation for a
period not to exceed 7 days
provided the remaining RHR
pumpsa (LPC! mode) and both
accesa patha of the RHRS
(LPC1 mode) and the CSS5 and
the diesel generators rezain
operazble.

145
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pump (LPCI mode) is inoperable at a
time when operability is required,
the remaining RHR pumps (LPCI mode)
and active components in both access
paths of the RHRS (LPCL mode) and
the CSS and the diesel generators
shall be demonstrated to be opera-
ble immediately and daily there=:
after.
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SURVELLLANCE REQUIRENENTS

SMITING CONDITIONS FOR OPEIATION

3.95.B Resafdual Hent Rrmoval Svatem 4.5,B Reaidual tizat Removal System
(RHRS) (LPCI and Containment (RHRS) (LPCI and Contalnment
Cooling) Coolinyz)

4, If any 2 RMR punps (LPCT mode) ; 4. No additional surveillance
become inoperable, tne reactor | required
shall be placed in the cold \
shutdown condition within

5. 1f one MHR purn (conzaln-~ 5, Waen 4t in darsrmined that one
ment cooling wode) o an- RER punp (containment cooling
sociated heat exchanger 13 made) ot sssoclatad heat
incperable, tha reacctor exchanzer is inoparable at a
way remain {n operation for time wnen operability la re-

8 period not tvu excead 30 quired, the remaining RHR
days provided the reuzalining puzps (containment coolinz wmode),
RHP vumps (coatalnment the aosociated heat exchangers
cooling mode) and asso- and dieszl generators, and all
¢lated heat exchangers and active conmponentz in the scecesa
dlegel geunarators and sll patha of the RHRS (concainment
access paths of the RHRS cooling mode) shall be de~an-
(coatainment cooling mode) strated to be operabla fmmediacely
are operable. and waekly therezafter until the
inoperable RHR pump (containment
cooiing rmode) and asaociated heat
exchanger is raturned to normal
gervica.
6. 1f two RHR pumps (containment 6., When {2 ias deterwined cthat tvo

Amendment No.

2L aours.

cooling mode) or associatad
hest exchangers arz inopers-
ble, the reactur may remain

in aperation f.r a piriod

not to exczed 7 days pro-
vided the rematanling FHR pumps
(contalinment cooling wode)

and assoclated heat exchangers
and all accaess patha of the
RHRS (containment coolling moda)

54
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RHA pumpa (containment cooliag

mode) or asaociated heat cxchangers

ars {noperable at a time vhen
ooaraollity 13 required, the
remalning RYR pumpa (contalnment
cooling wode), the zssociated
heat exchangars, and dilesel
ganerators, and all accive com~-
ponents in the access paths of
tha RHRS (concalament cooling



LT TINC CONDITIONS FOR QPERATION SURVEILLANCE REQUIREMENTS

tion 3.5.A.5 are met, LPCI and
containment cooling are not
required,

Amendment No. 54
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3.5.B Resi{dual llesat Removal System 4.5.83 Residual Heat Removal Svstem

QRHRS) (LPCI and Containment (RHRS) (LPCI and Contzinment

Cooling) Cooling)
are operable. mode) shall be demons:rated

to be operable immediataly

and daily thereaftar until

at lesast three RHR pumps
(containment cooling mode)

and associated haat exchangaTs
ara returnad to normal sarvice.

7. 1f two accesa paths of the 7. When it is determinad that one
RHRS (containment cooling ot mors access paths of the
mode) for each phase of the RHRS (containmant coaling rode)
mode (drywell sprays, sup- are inoperable when accans is
presaion chamber sprays, required, all active componente
and suppression pool cooling) in the access paths of the RHRS
are not operable, the unit (containment cooling meda) ahall
may remain in operation for a ba demonstrated to be opesrable
period not to exceed 7 days {rmediately and all active con-
provided at least ome path ponents in the access paths

or each phase of the mode which are not backad by & cecond

remains operabdble. operable access path for the
same phasa of the mode (drywell
sprays, suppression chamber sprays
and asuppression pool cooling)
shall be demonstrated to b: cpera-~
ble daily thercafter until the
second path {s returned to nou-
mal service.

8. 1If specifications 3.5.3.1 8., WNo additional survaillance
through 3.5.8.7 are not met, required.
an orderly shutdown snall be
initi{ated and the reactor
shall be shutdown and
placed in the cold condition
within 24 hours.

9, When the r2actor vessel pres- 9., When the reactor vessal pressurs
sure ia atmospheric and irra- is atmoaspheric, the RHR pumna
diated fuel {8 in the reactor and valvea that ara reguivad co
vessel at least one RHR loop be operabis shall be domonstratad
with two pumps or two loope to be operable monthly.
with one pump per loop shall
be operable. The pumps' asso-
clated diesol zenerators must
alao be operable.

10, If the conditions of specifica- 10. No additionmal surveillance required.



LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
3.5.B Residual Heat Removal Svstem 4,5.8 Rasidual Heat Removal bvsoem

(RHRS) (LPCI and Containment (RHRS) (LPCI and Containment

Cooling) Cooling)

11, When there is i{rradiated fuel 11. The RHR pumps on the adja-
in the reactor and the reactor cent units which supply
vessel pressure is greater than cross-connect capabillty
atmospheric, 2 RHR pumps and shall be demounstrated te be
associated heat exchangers and operable monthly when tha
valves on an adjacent unilt must cross—-connect cspability
be operable and capable of ig required.

supplying cross—connect capabil-
ity except as specified in speci-
fication 3.5.B.1Z below,

(Note: Because cross-connect
capability is aot a short term
requirement, a component is not
considered inoperable 1if cross-
connect capability can be re-
stored to service within 5
hours.)

/2. Tf three RIIR pumps or i 12. When Lt
agssoclated heat exchangers
located on the unit cross-
connection in the adjacent
units are inoperable for
any reason (including valve

tsw decermined

that chree RICC pumpe o o
1980ciated ioat excihiang -
located cn tite unit crois-
connection I the adjccon~
ualta are {noperanic ac
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

a time when operability
is required, the re-
maining RHR pump and
associated heat exchanger
on the unit cross-connec~
tion and the associated
diesel generator shall be
demonstrated to be oper-
able immediately and every
15 days thereafter until
the inoperable pump and
associated heat exchanger
are returned to normal

inoperability, pipe break,
etc), the reactor may remain
in operation for a period not
to exceed 30 days provided
the remaining RHR pump and
associated diesel generator
are operable,

13. If RHR cross-connection flow or
heat removal capability is dost,

: S ; service.
the unit may remain in operation ? . . .
for a period not to exceed 10 13. No additional surveillance required.
days unless such capability is
restored.

14. A1l recirculation pump
discharge valves shall be
tested for operability
during any period of
reactor cold shutdown
exceeding 48 hours, {f
operability tests have
not been performed
during the preceding
31 days,

14. Al1 recirculation pump
discharge valves shall
be operable prior to
reactor startup (or
closed if permitted
elsewhere in these
specifications).
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LIMITING COMDITIONS FOR ¢PERATION

SURVELLLANGE EGGIKEMENIS

3.5.F Reactor Core Isolation Cooling

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

3. 1If specifications 3.5.F.1
or 3.5.F.2 arce noft met, an
orderly shutdown shall be
initlated and the reactor
shall be depressurizeed to
less than 122 psiy within
24 hours.

G. Automaciq_pcnressqgi;ncinn

System (ADS)

1. TFour of the six valves of
the AutomAatic Depressuri-
zation System shall be
operable:

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

e (2) whenever there is irra-
diated fuel in the reactor
vassel and the reactor
vessel prezsure is greater
than 105 psipg, except as
specitied o 3.5.6.2 and
3.5.G.3 below.

2. If three of the sin ADS valves
- are known to be incapable of

autematiec operatine, tha
reactor may rewaiu in opera-—
tion for 4 period not to
exceed 7 vay, providad the
HPCT systert 1o oporolie.
(Note that the pressure
relief function of ihese
valves is assured by
section 3.6.D of thuise
specifications ai that il
specificarien ouiy ~pplias
to the ADs fuiei’ n.) Il more
than threc of toe @iy ADRY
valves are knowvm to be incap-
able of automatic overvation,
an immediate orderis shutdown
shall be initiated, ith the
reactor in a har ghuidera con-
dition 1in & hours and in a cold
shutdown condition in the
following 18 hours.

iis
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1

4.5.F Reactor Core

2

7

Tsolation Cooiiny

2.

When ic is determiuced chat the

RCICS in inoperabte, the Y30

shall ve demonstrated to bu
onerable jraediataely.

Automatic Deprarcnrizarzion

Systeu gADiL

During each opevacing oyeis
the following tsuts chad:
performed on the ADL:

A. A simalaoo el
actruation Lest sl da
performed prior 3 s
after each rofa ving ou
Age. Manusl soaoeelibac.s
af the relie! wvalves I

covarad, in 4.5.00.20.

YWhen it is
than twa of

incapaliie vl Ad. veoeo e
the WPOLS =vatl e domeesto o
o be povanioc dnend wo
dajily therescoes ar toar .
Specitlcation f.5.u arp i




LIMITING CONDITTIONS FOR IPERATION

SURVETLLANCE, REQUIREMENTS

3.G Automatic Denressurization

sttem (AQEL

3. 'If more than two ADS valves are
known to be incapable of auto-

'4.5.C Automatic Nooressurization
System (ADS)

3. "When it i3 determined ~hat
more than two ADS valves are

.

matic opecration, the reactor
may remain in operationm for a
pericd not to cxceed 7 days
praovided the HPCL {s
operable.

&. If specificactions 3.5.G.2
and 3.5.G.3 cannot be met,
an orderly shutdown will be
{nitiated and the reactor
vegsel pressure shall be
reduced to 105 psig or less
within 24 hours.

Maintenance of Filled Discharge
Pipe

Whenever the core spray systems,
LPCI, HPCI, or RCK.are required
to be operable, the discharge
piping from the pump discharge
of these systems to the last
block valve shall be filled.
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H.

incapable of automatic opera-
tion, the HPCIS shall be
shown to. be operable itme-
diately and daily thereaftar
as long as 3.5.G.3 applies.

Maintenance of Filled Discharre
Pipe ‘

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



LI‘HT!?_Q CONDITINNG FOR QPLERATION

SURYTILL

ANCT. REDUIRTMENT

3.6.C Coolant Leakave

3.

1f cthe cond{tion in | or 2
above cannot be me:, an orderly
shutdown shal. be iniziated

and the reactor shall be ghut-
down {n the Cold Condition
wvithin 24 hours.

D, Sgfety and Relizf Valves

il.

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

E. Jdet Pumps

1.

Amendment No.

Whenever the reactor is {n the
startup or run modes, all jet
pumps shall be operable. If
it 13 determined chat a jJet
pump s inoperadle, or {f pwo
or more jet pumy flow instru-
went fallures occur and can-
not be correczed withia 12
hours, an ordecly shutdowm
shall be in{:i{zted anc etne
Tescior shall bSe shutdown in
the Cold Condizion wicthia 24
hours.

27

35, 46

4.6.C Coclant Lesxage

D.

z.

Safety and Relief Vilves

1.

1.

At least one szfety valve and
approximately one-half of ai:
relicf valves shall be beacs-
checked or re-laced with 3
bench-checked vilve eacs opeTa-
ting cycle. All 13 valves (2
safety and 11 rellef) wili mzva
been chocked or replaced usen
the completion of every second
eycle.

Once during each cperating
cycle, each relief valve shal:
be manually opened unzil thems-
couples dewnsiream of the valve
indicate steam is flowing frou

. the valve.

The inzegrity of the relief’
safety valve bellows shall be
continucusly monicored.

L3

Az least one velief valve shall
be disassez=blad and iaspacted
ecach operating cyecle.

Jez Punps

Whenever there {3 resirsulasion
flow wizh the reactor in the
startup or Tuc modes with dozh
rvecirculation pumss rumning,
Jet pump operadilisy shall bs
checked cally Sy verifviag taas
the following condizions ¢o no:
occur sinultanesusly: )
4. The two Tezirzulszsion iosca
have 2 fiov {mbalane: e
132 er =cre when the suz:zs
are scesstad 32 the same
speed.

T
i



.

3.

)

G.

LIMITING CONGEELONS, FOR OPERAT LON

SURVETLLANCY REQUEEIMONT

det Tunpa

.3
6.F Jet Pump Flov Mismatch

The reactor shall not be
operated with one recirculatican
loop out of service for more
than 2L hours. With the reactor
operating, if one recircwlation
loop is oul of service, the
plant shall be placed in a hot
shutdovm condition within .
24 hours uniess the loop is
sooner returned to service,

Following one pumdp operavion,
the discharge valve of the low
speed pump may not be opened
un'ess the speed of the faster
purp is less than 50% of its
rated cpeed.
Steady statc 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, provideq the
sop discharge temperature is
within 759F of the saturation
temperature of -the reactor
vesse]l water as determined by
dome pressure. The total
elapsed time in natural circula-
tion and one pump operation must
be no greater than £4 nrs.

Structural lntugrity

Amendment No.

1. ‘The structural integrity of

the primary system shall be

54

4.6.8 Jet Punyg

y'

c.

182

2,

Jet

b. The {ndicated value of cure
flov rate veriea {ro. thr
value dertved from loop
flov urrzurements by ocore

than 101,

The diffuser to lower plioun
differential presaurc re.d-
ing on an tndividuzl jet
pump varics frcae tha ucan

of all jet pwowp diffrran-
tial pressuras by wore than
10x.

Whenever there s recirculat.om
flow with the reactor in the
Startup or Run Mode and cne ~e-
circulaztion pump 1is operazing
vith the equalizar velva clcsed,
the diffuser to lowar plenum
differencial pressure shall »e
checked dutly and the diffay:n-
tial presnure of an {ndivicduail
Jet pump in 2 luep shall not
vary from the mcan of all ‘et
punp aifferential nressures in
that loop by more than 10i.

Pump Flow Mismatch

Recirculation pump apeeds shall
be checked and logged at least
once per day,

Structural Interricy

1.

Table 4.6.A together vich sup-
plumentary notes, specifies Lhe



3.6/4.06 !\_A_S_Fﬁ:

If they do differ by 10 percent or more, the core flow rate measured by the
jet pump diffuser differential pressure aystem must be checked againat the
core flow rate derived f{rom the measured values of loop flow to core flow
correlation. 1If the difference between measured and derived core flow tate
ts 10 percent or more (with the derived value higher) diffuser measurements
will be taken to define the location within the vessel of failed jet pump
nozzle (or riser) and the unit ahut down for repalrs. If the potential
blowdown flow area is increased, the system resistance to the recirculation
pump is also reduced; hence, the affected drive pump will "run out" to a
substantially higher flow rate (approximately 115 percent to 120 percent

for a sinple nozzle failure). 1f the two loops are balanced in flow at the
aame pump speed, the resistance characteristics cannot have changed. Any
{tmbalance between drive loop flow rates would be i{ndicated by the plant
process instrumentation. In addition, the affected jet pump would provide a
leakape path past the core thus reducing the core flow race. The reverse
flow through the inactive jet pump would still be indicated by a positive
Jifferential pressure but the net effect would be a slight decrease {3 per-
cent to 6 percent) Ln the total core flow mecasured. This decrease, together
with the loop flow increase, would result in a lack of correlation between
measured and derived core flow rate. Finally, the affected jet pump diffuser
dif{ferential pressure signal would be reduced because the backflow would be
less than the normal forward flow,

< R A nnzzle-riser system fatlure could also generate the coincident failure of
SRR a et pump dilfuaer body: however, the converse {s not true. The lack of
any subatantial stress in the jet pump diffuser body makes failure impossible
without an initial nozzle-riser aystem failure.

3.6.F/4.6.F Jat Pump Flow Mismatch

%
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3.6/4.6 BASES:

Requiring the discharge valve of the lower speed loop to remain:
closed until the speed of the faster pump is below 50% of its-
rated speed provides assurance when going from one to two pump
operation that excessive vibration of the jet pump risers will
not occur.

Structural Integrity

The requirements for the reactor coolant systems inservice
inspection program have been identified by evaluating the need

for a sampling examination of areas of high stress and highest
probability of failure in the system and the need to meet as closely
as possible the requirements of Section XI, of the ASME Boiler and
Pressure Vessel Code.

The program reflects the built-in limitations of access to the
reactor coolant systems.

[t is intended that the required examinations and inspection be
completed during each 10-year interval. Tnhe periodic examinations
are to be done during refueling cutages or other extended plant
shutdown periods.

Only proven nondestructive testing techniques will be used.

More frequent inspections shall be performed on certain
circumferential pipe welds as listed in Section 4.6.G.4 to

provide additional protection against nipe whip. These welds

were selected in respect to their distance from hangers or supports
wherein a failure of the weld would permit the unsupported segments
of pipe to strike the drywell wall or nearby auxiliary systems

or control systems. Selection was based on judgement from actual
plant obsrevation of hanger and support locations and review of
drawings. Inspection of all these welds during each 10-year
inspection interval will result in there additional examinations
above the requirements of Section XI of ASME Code.

An augmented inservice surveillance program is required to determine
whether any stress corrosion has occurred in any stainless steel
piping, stainless components, and highly stressed alloy steel such
as hanger springs, as a result of environmental conditions
associated with the March 22, 1975 fire.
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Group

Valve Identification

Standby liquid control system
check valves CV 63-526 & 525

Feedvater check valves
CV-3-558, 572, 554, & 568
Control tod hydraulic returm
check valves Cv-85-576 & 573

RHRS ~ LPCI to reactor check
valvea CV-74-54 & 68

TABLE 31.7.A (Continued)

Nurtber of Power
Operated Valves

Iabcard  Outboard
1 1
2 2
1 1
2

Maximum
Opevating Norua.
Tiwe (cec.) Position
NA C
NA 0
NA 0
NA C

Action on
Initiating

_Signal

Process

Process
Process <

Process



NOTES FOR TABLE 3.7.A

Key: O = Open

C = Closed
SC = Stays Closed .
GC = Goeg Closed

Note: 1lsolation groupings are as follows:

Group l: The valveo in Group 1l are actuated by any one of the following
conditions:

1. Reactor Vessel Low Water Lavel (470"
2. Main Stcamline High Radiation

3., Main Steamline High Flow

4, Main Steamline Spaces High Temperature
5. Main Steamline Low Pressure

Group 2: The valves in Group 2 are actuated by any of the followlng
conditions:

1. Reactor Vessel Low Water Level (533'")
2. High Drywsell Pressure

Croup 3: The valves in Group 3 are sctuated by any of the following
conditions:

1. Reactor Low Water Level (538")
2. Reactor Water Cleanup System High Temperatura
3. Reactor Water Cleanup System High Drajin Temperature

Group 4: The valves In Group 4 are actuatad by any of the following
conditions:

1. HPCL Steamline Space High Tempsrature
2. HPCI Steamline High Flow
3. UPCI Steamline Low Pressure

Group S: The valves in Group 5 ara actuated by any of the folloving
condition:

1. RCIC Steamline Space High Temperature
2., RCIC Steamline High Flow
3 RCIC Steamline lLow Pressurc

Group 6: The valves in Group 6 are actuated by any of the following
conditions:

1. Reactor Vessel Low Water Laval (538")
2. ligh Drywell Prassurs
3, Reactor Building Ventilation High Radiation
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Group 7:

Group 8:

Amendment No.

54

The valves in Group 7 are automatically actuated by only the
following condition:

1. Reactor veassl lov water lavel (4701)

The valves in Group 8 are automstically actuated by omly the
following condition:

2. High Drywell pressure
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X-1A

X-18

X-5
X=35A

X-158

X-35G
X-47
X-200A

X-2003
X-213A

S

TABLE 3.7.8

TESTABLEZ PENETRATIONS WITH DOUBLZ 0-RINC SEALS

256

Equipwenz Hatch

[, ] "
TN Raad Accees Hateh
CRD Removsl Hateh

T.1.P. Drives

” [, ]
" "
" ”
L] L]
" i
” "

Pover Operation Tast

Supp. Chander Access Hateh

] L} » ”»

Suppression Chamber Drain

DW Flange-Top Haad

Shear Lug Inspection Cover /1

.o . Nateh 72
e " ” ~” '3
" " " - "
”»n N L} " 's
" " » - “
» [ - " “ N



BASES

Group 1 - process lines are isolated by reactor vessel low water level
(490" in otder to allow for removal of decay heat subseguent to a
scram, yct isolate in time for proper operation of the core standby
corling systems. The valves in group 1 are also closed when process
1notrumcntaiion detects exccennive main steam i{ne flow, high radiation,
low preaauré, or main steam space high temperature.

Group 2 - {solation valves are closad by reactor vessel low water level
(538") or high drywell pressure. The group 2 isolation signal algo '1so-
jateg" the reactor buildiag and atarts the standby gas treatment system.
It is not deairable to actuate the group 2 isolation signal by a tran-
sient or spurious oignal.

Group 3 - process lines are normally in use and it is therefore not desirable
to csuse spurious isolation due to high drywell pressure resulting {rom
non-safety related causes. To protect the reactor from a pogsihla pipe

break in the system, isolation 1s provided by high temperature in the

cleanup nystem area or high flow through the inlet to the cleanup system.
Also, since the vesael could potentially be drained through the cleanup
system, a low level isolation is provided.

QEE&R_QJUEL_i - process lines are designed to remain operable and mitigate
the conscqucncea of an acceident which results in the isolation of other
process lines. The signals which initiate {solation of Group 4 and 5
procaos lines are therefore indicative of a condition which would render
them inoperable.

Croup 6 - lines are connected to the primary containment but not directly
to the reactor vessel. These valves are isolated on reactor low water
level (538"), high drywell pressure, OT reactor building ventilation

high radiation which would indicate a possible acuident and necesaitate
primary containment isolation.

Group 1 - process lines are closed only on reactor low waler level (470".
Thene close on the same signal that initiates HPCIS and RCICS to ensure
that the valves sre not open when HPCIS or RCICS actionm 1is required.

Croup 8 - line (traveling in-core probe) is isolated on high drywell pres-
gure. This is to assure that this line does not provide a leakage path
when . containment pressure {ndicates a possible accident condition.

The maximum closure time for the gutomatic laolation valves ol the pricary
containment and reactor vessel 1solation control system have baen sulected
in considcration of the design intent Lo prevent core uncovering followinw
pipe breanks outslde the primary containment and the need to contain released
figaion products fellowing pipe breaks inside the primary containment.

1n satisfying this descign intent an additional msrgin has been included in

gpecifying maximum closure times. This margin permits identification of
dcgraded valve performance, prior to exceeding the design closure times.
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3.7.

In order to asgure that the doses that may rccult from a steam line break
do not cxceed the 10 CFK 100 guidelines, it is necesgary that no fuel

rod perforation reaulting from the accident occur prior to closure of

the mafn nteam line isolatlon valves. Anaiyses indicate that fuel rod
cladding perforations would be avoided for main steam valve closure
times, including {nstrument delay, as long as 10.5 seconds.

Thesc valven are highly reliable, have low service requirement and most
are normally closed. The initlating sensors and associated trip logic
are alao checked to demonstrate the capability for automatic isolation.
The test interval of once per operating cycle,for automatic inftiation
reaults {n a faflure probadility of 1.1 x 107’ that a line will not iso-
late. More frcquent testing for valve operability resulte in a greater
sssurance that the valve will be operable when needed.

The main etesx line isolation valves are functionally teated on a more
frequent {nterval to establish a high degree of reliadiifty.

The primary contsinment 1{s penetrated by several small diameter instru-
nent lines connected to the reactor coolant aystem., Fach instrument line
contains 8 0.25 inch restricting orifice inside the primary containment
and an excess flow check valve ocutside the primary containzent.

v/4.7.E Control Room Emerzency Ventilacion

The control room emergency ventilation system is desipned to filter the con-
trol room atmosphere for intake air and/or for recirculation during control
room isolation conditions. The control room emergency ventilation system

is designed to automatically start upon control room isolation and to maintain

the control room pressure to the design positive pressure so that all leakage should
be out leakage.

itigh efflcicncy particulate absolute (HFMA) ({l:ers are installed before the char-
coal adsorbers to prevent clogging of the iodin: adsarbers. The charcoal ad-
sorbers are installed to reduce the potential iitake of radicicdine to the con-
trol room. The in-place test results should iniicate a svstem leak tightness
of less than 1 percent bypass leakage for the caarcoal adsorbers and a KFPA
efficiency of at least 99 percent removal of DOP particulates. The laboratory
carbon sample test results should indicate a raiiocactive methyl iodide removal
efficiency of at least 90 percent for expected accident conditions. If the
efficiencies of the HFPA filters and charcoal adsorbers are as specified,

the resulting doses will be less than the allowable levels stated in Criterion
19 of the General Design Criteria for Nuclear Power Plants, Appendix A to 10
CFR Part 30. Operation of the fans significantly different from the design
flow will change the removal efficiency of the AFPA filters and charcoal ad-
sorbers. ’

If the system is found to be Iinoperable, there is not immediate threat to the
control room and reactor operation or refueling operation may continue for a
1imited period of time while repairs are being made, If the system cannot be
repaired within seven days, the reactor 1s shutdown and brought to cold shutdown
within 24 hours or refueling operations are terminated.
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UNITED STATES _
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 59 TO FACILITY OPERATING LICENSE NO. DPR-33
AMENDMENT NO. 54 TO FACILITY OPERATING LICENSE NO. DPR-52

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT, UNITS NOS. 1 AND 2
DOCKET NOS. 50-259 AND 50-260

1.0 Introduction

By letter dated October 4, 1979 (1) (TVA BFNP TS 131), as supplemented
by letters dated January 15, 1980 and January 29, 1980, the Tennessee
Valley Authority (the licensee or TVA) requested changes to the
Technical Specifications (Appendix A) appended to Facility Operating
License Nos. DPR-33 and DPR-52 for the Browns Ferry Nuclear Plant,
Unit Nos. 1 and 2. ‘ :

The proposed amendments and revised Technical Specifications would:
(1) incorporate the limiting conditions for operation of Browns Ferry
Unit No. 1 in the fourth fuel cycle following the current refueling
outage, (2) reflect the changes to the low pressure coolant injection
(LPCI) system power supply and elimination of the LPCI loop selection
Togic as requested in our letter of May 11, 1979 authorizing these
modifications and (3) clarify the surveillance requirements in
Section 4.5,

2.0 Discussion

- Browns Ferry Unit No. 1 (BF-1) shutdown for its third refueling on
January 3, 1980. BF-1 was initially fueled with 764 of the General
Electric Co. (GE) 7 x 7 fuel assemblies containing 49 fuel rods each.
During the first refueling, 166 of the 7 x 7 fuel assemblies were
replaced with a Tike number of one water rod 8 x 8 fuel assemblies
containing 63 fuel rods each. During the second refueling, an
additional 156 of the original fuel assemblies were replaced with two
water rod retrofit 8 x 8R fuel bundles containing 62 fuel rods each.
During the current refueling outage, an additional 232 of the 7 x 7
fuel bundles will be replaced with P 8 x 8 fuel assembiies, each
containing 62 fuel rods. The prepressurized fuel assemblies (P 8 X 8R)
are essentially identical from a core physics standpoint to the two
water rod fuel assemblies (8 X 8R) except that they are prepressurized
with about three rather than one atmospheres of helium to minimize
fuel clad interaction. Our evaluation of the P 8 X 8R fuel is discussed

8003130 3.2
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in the safety evaluation attached to our letter of April 16, 1979

to General Electric approving the use of this fuel in BWR reload
licensing applications. The larger inventory of helium gas improves
the gap conductance between fuel pellets and cladding resulting in
reductions in fuel temperatures, thermal expansion and fission gas
release. The pressurized rods operate at effectively lower linear

heat generation rates and are therefore expected to yield performance
benefits in terms of fuel reliability. The increased prepressurization
also results in improved margin to MAPLHGR limits by reducing stored
energy, although TVA is not proposing to take any credit for these
beneficial effects in the subject reload application (i.e., they are
not proposing any changes in the existing MAPLHGR vs. Exposure 1limits
in the existing Technical Specifications). In support of this reload
app1it§ jon for BF-1, TVA submitted a reload 1icensing documentl?repared
by GE and proposed changes to the Technical Specifications.

The first use of P8 x 8R fuel in a Browns Ferry Unit was approved for
the last reload of Unit No. 3 (Amendment No. 28 to Facility Operating
License No. DPR-58 dated November 30, 1979).

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

cycles.

As noted above, this reload involves loading of prepressurized GE

8 x 8 retrofit (P8 x 8R) fuel. The description of the nuclear and
mechanical designs of P8 x 8 fuel is contained in Reference 3. The
use and safety implications of prepressurized fuel are presented in
Reference 3 and have been found acceptable per Reference 4 (enclosed
in Appendix C of Reference 3).

Values for plant-specific data such as steady state operating pressure,
core flow, safety and safety/relief valve setpoints, rated thermal
power, rated steam flow, and other design parameters are provided in
Reference 3. Additional plant and cycle dependent information is
provided in the reload application (Reference 2} which closely follows
the outline of Appendix A of Reference 3. Reference 4 includes a
description of the staff's review, approval, and conditions of approval
for the plant-specific data. The above-mentioned plant-specific data
have been used in the transient and accident analysis provided with

the reload application in compliance with Reference 4.

Our safety evaluation of the GE generic reload licensing topical
report has also concluded that the nuclear, and mechanical design

of the 8 x 8R and P8 x 8R fuels, and GE's analytical methods for
nuclear and thermal-hydraulic calculations as applied to mixed cores
containing 8 x 8, 8 x 8R and P8 x 8R fuels, are acceptable. Approval
of the application of the analytical methods did not include plants
incorporating a prompt recirculation pump trip (RPT) or Thermal Power
Monitor (TPM). .



3.0
3.1
3.1.1

3.1.2
3.1.2.1

3.1.2.2

Because of our review of a large number of generic considerations
related to use of 8 x 8R and P8 x 8R fuels in mixed loadings, and

on the basis of the evaluations which have been presented in Reference
3, only a limited number of additional areas of review have been
included in this safety evaluation report. For evaluations of areas
not specifically addressed in this safety evaluation report, the reader
is referred to Reference 3. '

Evaluation

Core Reload

Nuclear Characteristics

For cycle 4 operation, 232 fresh P8 x 8R fuel bundles of type
PSDRB284 will be loaded into the core (Reference 2). The remainder
of the 764 fuel bundles in the core will be previously irradiated
bundles as indicated in Reference 2. Based on the data provided in
Reference 2 both the control rod system and the standby 1iquid
control system will have acceptable shutdown capability during cycle
4,

Thermal Hydraulics

Fuel Cladding Integrity Safety Limit MCPR

As stated in Reference 3, for BWR cores which reload with GE's retrofit
8 x 8 fuel, the safety 1imit minimum critical power ratio (SLMCPR)
resulting from either core-wide or localized abnormal operational
transients is equal to 1.07. When meeting this SLMCPR during a
transient, at least 99.9% of the fuel rods in the core are expected

to avoid boiling transition. The 1.07 SLMCPR is unchanged from the
SLMCPR previously approved. The basis for this safety limit is
addressed in Reference 3. _

Operating Limit MCPR

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

The generic methods used for these calculations, including cycle-
independent initial conditions and transient input parameters, are
described in Reference 3. The staff evaluation, included as Appendix
C of Reference 3, contains our acceptance of the cycle-independent
values. Additionally, Appendix C contains our evaluation of the
transient analysis methods, together with a description-and summary
of the outstanding issues associated with these methods. Supplementary
cycle-independent initial conditions and transient input parameters
used in the transient analyses appear in the tables in Sections 6

and 7 of Reference 2. Our evaluation of the methods used to develop
these supplementary input values is also included in Appendix C of
Reference 3.

Transient Analysis Results

The transients evaluated were the 1imiting pressure and power increase
transients generator load rejection without bypass and the feedwater
controller failure (loss of 100°F feedwater heating), and the control
rod withdrawal error. Initial conditions and transient input parameters
as specified in Sections 6 and 7 of Reference 2 were assumed.

The results of these analyses are outlined in Reference 2 sections 9

and 10. On this topic, it is acceptable if fuel specific operating
limits are established for prepressurized fuel (Appendix C, Reference 3).
On this basis, the transient analysis results are acceptable for use in
the evaluation of the operating 1imit MCPR. Based on this, the pro-
pased Technical Specification modifications to operating 1imit MCPR

are acceptable.

Accident Analyses

ECCS Appendix K Analysis

In our safety evaluation of Reference 3, we concluded that “the
continued application of the present GE ECCS-LOCA {“Appendix K")
models to the 8 x 8 retrofit reload fuel is generically acceptable
and in our Reference 4 evaluation we extended that conclusion to
prepressurized fuel. On these vases, the proposed MAPLHGR limits
for the new prepressurized fuel are acceptable.

Control Rod Drop Accident’

The scram reactivity shape function (cold) does not satisfy the
requirements for the bounding analyses described in Reference 3.
Therefore, it was necessary for the licensee to perform a plant

and cycle specific analysis for the control rod drop accident. The
results of this analysis are well below the acceptance criterion

of 280 calories per gram.
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Fuel Loading Error

The GE method for analysis of misoriented and misloaded bundles has
been reviewed and approved hy the staff and is part of the Reference

3 methodology. Potential fuel loading errors involving misoriented
bundles and bundles loaded into incorrect positions have been analyzed
By this methodology and the results are acceptable.

Overpressure Analysis

The overpressure analysis for the MSIV closure with high flux scram,
which is the Timiting overpressure event, has been performed in accor-
dance with the requirements of Reference 3. As specified in the staff
evaluation included in Reference 3, the sensitivity of peak vessel
pressure to fajlure of one safety valve has also been evaluated. We
agree that there is sufficient margin between the peak calculated

vessel pressure and the design 1imit pressure. Therefore, the Timiting
overpressure event as analyzed by the licensee is considered acceptable.

Thermal Hydraulic Stability

The results of the thernal hydraulic stability analysis (Reference 3)
show that the channel hydrodynamic and reactor core decay ratios at
the natural circulation - 105% rod line intersection (which is the
least stable physically attainable point of operation) are below the
stability 1imit. Because operation in the natural circulation mode
will be restricted by Technical Specifications, there will be added
margin to the stability 1imit and this is acceptable.

Startup Test Program

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

Other Changes to Technical Specifications

Reactor Low Water Level

On August 2, 1978, we issued Amendments Nos. 40, 38 and 14 to Facility
Licenses Nos. DPR-33, DPR-52 and DPR«68 for the Browns Ferry Nuclear
Plant, Units Nos. 1, 2 and 3. These amendments changed the Technical
Specifications to lower the reactor low water level setpoint from 490
inches to 470 inches above vessel zero. The low water level setpoint,
which is commonly called the Ly setpoint, is that reactor water level
below which the main steamline isolation valves close, HPCI and RCIC
flows are initiated, and the recirculation pumps trip. We evaluated
the ECCS performance with the L) setpoint at 470 inches and the effect
of reduction in Ly on results of anticipated transients and found that
these were acceptable. The Amendments changed 4 pages of the Technical
Specifications for each unit to reflect the approved value of 470 inches
for the L2 setpoint. Subsequently, the licensee found 4 additional
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pages in the Technical Specifications for Units 1 and 2 (pages 11,
254, 255 and 277) where the 490" was referenced with respect to valve
closures. The proposed changes to the Technical Specifications are
to correct this error. (This is an error toward the conservative.)
We conclude that the proposed changes to rectify this oversight are
acceptable.

Surveillance Requirements in Section 4.5.B

In Section 4.5.B of the present Technical Specification on the

Residual Heat Removal System (RHRS) (LPCI and Containment Cooling),

the surveillance requirements in several items do not track the
correspondingly numbered limiting condition for operation (LCO) in
Section 3.5.B. For example, surveillance requirement 4.5.B.10 is the
surveillance requirement for LCO 3.5.B.11 and surveillance requirement
4.5.8.12 is the requirement for LCO 3.5.B.14. The licensee proposes

to change this for clarity by having the numbers for the surveillance
requirements correspond to the numbered LCOs. Where no surveillance

is indicated, the surveillance requirement will state "No additional
surveillance required." As part of their review of this section of the
Technical Specifications, the licensee has proposed to increase the
surveillance requirements on low pressure ECCS systems when one RHR
pump is inoperable. The present Technical Specifications (Section
4.5.B.3, p. 145) require that "When it is determined that one RHR pump
(LPCI mode) is inoperable at a time when operability is required,

.... the operable RHRS pumps (LPCI mode) shall be demonstrated to be
operable 10 days thereafter until the inoperable pump is returned to
normal service." The licensee has proposed to change this to require
that "the remaining RHR pumps (LPCI mode) and active components in

both access paths of the RHRS (LPCI mode) and the CSS and the diesel
generators shall be demonstrated to be operable immediately and daily
thereafter." While we have not concluded that this increased conser-
vatism is necessary, we do find the increased surveillance is acceptable.
Another change in the surveillance requirements (item 4.5.B.12, p. 149)
is to correct a typographical error in the present Technical
Specifications.

LPCI Modifications

By letter dated May 11, 1979, we issued Amendments Nos. 51, 45 and 23
to Facility Licenses Nos. DPR-33, DPR-52 and DPR-68 for the Browns
Ferry Nuclear Plant, Units Nos. 1, 2 and 3. The Amendments added a
condition to the license for each facility authorizing TVA to perform
certain modifications (as described in TVA's submittals and the Safety
Evaluation related to these Amendments) to change the power supply

for certain LPCI valves for Units Nos. 1, 2 and 3 and to eliminate the
loop selection logic for Unit No. 3. Our letter of May 11, 1979 noted
that TVA had committed to submit proposed Technical Specification
changes with the reload amendment request for each unit to reflect



these modifications. (The changes for Unit No. 3 were submitted with
TVA's reload amendment request of August 6, 1972 and approved by
Amendment No. 28 to License No. DPR-68 which we issued on November 30,
1979.] The modifications to BF-1 are described in detail in the
safety evaluation accompanying our letter of May 11, 1979. In summary,
the overall modifications encompassed:

a. Elimination of the Low Pressure Coolant Injection (LPCI) system's
recirculation loop selection logic, revision of the logic and
closure of the Residual Heat Removal (RHR] cross-tie valve and a
recirculation equalizer valve; and

b. Changing the power supply to the reactor MOV boards that feed the
motor operators of the LPCI injection valves, the recirculation
pump discharge valves, and the RHR pump minimum flow bypass valves.
The change involves the use of Class 1E motor-generator (M-G) sets
as isclation devices between the auto-transfer feature of the 480V
reactor MOV boards and the divisional 480V shutdown boards. The
auto-transfer feature will be eliminated from all 480V reactor
MOV boards not protected by M-G sets.

The proposed changes on pages 97, 111, 112, 182 and 221 reflect the
above modification. Each proposed ¢hange is discussed in detail below.

a. The change to Table 4.2.B, p. 97 (Surveillance Requirements for
Instrumentation that Initiate or Control the CSCS) removes the
surveillance requirements on four reactor pressure sensors (PS-3-
186A&B, and PS-3-187A&B) whose sole function was that of a per-
missive in the LPCI recirculation loop selection logic. Since
the logic no longer exists, the sensors have been removed and
deleting them from the instruments to be surveillance tested is
appropriate. We find the proposed change acceptable.

b. The proposed change in Section 3.2 "BASES" at the bottom of page
111 and top of page 112 is to delete the words "provides input
to the LPCI loop selection logic." This sentence discussed the
bases for the reactor pressure sensors in "a" above. The change
is to remove the low reactor water level instrumentation as the
source of a LPCI loop selection logic initiation signal, since the
latter function no longer exists. We find the proposed change
acceptable.

c. The present Technical Specifications (Section 3.6.F.1 and 3.6.F.2,
p. 182) require that the speeds of the two recirculation pumps
be maintained within 122% and 135% of one another when the core
power is above 80% or below 80% of rated power, respectively.
As explained in the bases for these requirements {(p. 221, "Jet
Pump Flow Mismatch), this was necessary when there was automatic
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Toop selection Togic. The purpose of this Timitation was to
prevent the LPCI loop selection logic from selecting the wrong
loop for injection which was possible for certain low probability
accidents with the recirculation Toop operating at large speed
differences. Since the LPCI loop selection logic has been

removed from the Browns Ferry Nuclear Plant, Unit Nos. 1 and 2,
there is no longer the need for surveillance requirements relating
to this logic nor the need to 1imit the variation of recirculation
pump speed for purposes associated with this logic. We find the
proposed changes to the Technical Specifications to be acceptable.

Single Loop Operation

On September 19, 1978 and September 29, 1978, we issued Amendments
Nos. 41 and 43, respectively, to Facility License No. DPR-33 which
authorized operation of BF-1 with one recirculation loop for the
duration of cycle 2.

Cycle 2 for BF-1 ended in November 1978. During the period of single
loop operation, there was a reduced limit on core maximum fraction of
limiting power density (Section 2.1.B, page 10) that applied only during
this period. The proposed change on page 10 is to remove the limit

for one recirculation loop operation since it is no longer applicable.
We find the proposed change to be desirable and acceptable.

Environmental Considerations

We have determined that the amendments do not authorize a change in
effluent types or total amounts nor an increase in power level and

will not result in any significant environmental impact. Having made
this determination, we have further concluded that the amendments involve
an action which is insignificant from the standpoint of environmental
jmpact and pursuant to 10 CFR 51.5(d)(4) that an environmental impact
statement, or negative declaration and environmental impact appraisal
need not be prepared in connection with the issuance of the amendments.

Conclusion

We have concluded, based on the considerations discussed above, that:
(1) because the amendments do not involve a significant increase in
the probability or consequences of accidents previously considered
and do not involve a significant decrease in a safety margin, the
amendments do not involve a significant hazards consideration, (2) there
is reasonable assurance that the health and safety of the public will
not Ge 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 these amendments will not be inimical
toﬁ%ﬁe common defense and security or to the health and safety of the
public.

Dated: February 25, 1980
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UNITED STATES NUCLEAR REGULATORY COMMISSION

* DOCKET NoS. 50-259 AND 50-260

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY
QPERATING LICENSES

The U. S. Nuclear Regulatory Commission (the Commission] has issued
Amendment No. 59 to Facility Operating License No. DPR-33 and Amendment No. 54
to Facility Operating License No. DPR-52 issued to Tennessee Valley Authority
(the licensee), which revised Technical Spécifications for operation of the
Browns Ferry Nuclear Plant, Units Nos. 1 and 2, located in Limestone County,
Alabama. The amendments are effective as of the date of issuance.

These amendments change the Technical Specifications to: (1) incorporate
the limiting conditions for operation of Browns Ferry Unit No. 1 in the fourth
fuel cycle following the current refueling outage, (2) reflect the changes to
the low pressure coolant injection (LPCI) system power supply and elimination
of the LPCI loop selection logic as requesﬁed in our letter of May 11, 1979
authorizing these modifications and (3) clarify the surveillance requirements
in Section 4.5.

The application for the amendments complies with the standards and require-
ments of the Atomic Energy Act of 1954, as amended (the Act), and the Commission's
rules and regulations. The Commission has made appropriate findings as
required by the Act and the Commission's rules and regulations in 10 CFR
Chapter I, which are set forth in the Ticense amendments. Prior public notice
of these amendments was not required since the amendments do not involve a

significant hazards consideration.

8008130330
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The Commission has determined that the issuance of these amendments will
not result in any significant environmental impact and that pursuant to 10
CFR Section Slls(dj(él an environmental impact statement or negative declaration
and environmental impact appraisal need not be prepared in connection with
jssuance of these amendments.

For further details with respect to this action, see (1) the application
for amendments dated October 4, 1979, as supplemented by submittals dated
January 15, 1980 and January 29, 1980, (2) Amendment No. 59 to License No.
DPR-33 and Amendment No. 54 to License No. DPR-52 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 items (2) and (3) may be obtained upon request
addressed to the U. S. Nuclear Regulatory Commission, Washington, D. C. 20355,
Attention: Director, Division of Operating Reactors.

Dated at Bethesda, Maryland, this 25th day of February 1980.
FOR THE NUCLEAR REGULATORY COMMISSION

\,

Thomas 4 Ippolito, Chief
Operating Reactors Branch #3
Division of Operating Reactors



