
UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NOS. 50-259 50-260, AND 50-296

TENNESSEE VALLEY AUTHORITY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY
OPERATING LICENSES

The U. S. Nuclear Regulatory Commission (the Coranission) has

issued -Amendment No. 45 to Facility Operating License No. DPR-33,

Amendment No. 41 to Facility Operating License No. DPR-52 and Amendment

No. 18 to Facility Operating License No. DPR-68 issued to Tennessee

Valley Authority (the licensee), which revised Technical Specifications

for operation of the Browns Ferry Nuclear Plant, Units Nos. 1, 2 and

3, located in Limestone County, Alabama. The amendments are effective

as of the date of issuance.

Amendment No. 18 changes the Technical Specifications to incorporate

the limiting conditions for operation associated with the initial 2000

megawatt davs per tonne (MUD/t) fuel exposure during the second fuel cycle

for Unit No. 3. The amendments also incorporatp minor changes in the test

setups to be used to test certain primary containment isolation and check valves.

The application for the amendments complies with the standards .

and requirements of the Atomic Energy Act of 1954, as amended (the Act),

and the Comoission'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 license

amendments. Prior public notice of these amendments was not required

since the amendments do not involve a significant hazards consideration.
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The Commission has determined that the issuance of these amend-

ments will not result in any significant environmental impact and that

pursuant to 10 CFR 551.5(d)(4) an environmental impact statement or .

negative declaration and environmental impact appraisal need not be

prepared in connection with issuance of these amendments.

For further details with respect to this action, see (1) the

application for amendments dated August 3, 1978, as supplemented by

letter dated October 20, 1978, (2) Amendment No. 45 to License No.

DPR-33, Amendment No. 41 to License No. DPR-52, and Amendment No. 18

to License No. DPR-68, 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 For rest,

Athens, A'labama 35611. A copy of items (2) and (3) may be obtained

upon request addressed to the U. S. Nuclear Regulatory Commission,

Washington, D. C. 20555, Attention: Director, Division of Operating

Reactors.

Dated at Bethesda, Maryland, this 18th day of November 1978.

FOR THE NUCLEA'R REGULATORY COMMISSION

Themas 0+Wppolito, Chief
Oper ating Reactors Branch P3
Division of Operating Reactors
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Docket Nos. 50-259 .

50-260
d r0„296

Nr. N. 8. Hughes
f5anager of Po>ver
Tennessee Val 1 ey A»thority
830 Porkier Building
Chattanooga, Tennessee 37401

Dear Vr. Hughes:

The Commission has issued the enclosed Amendments Hos. 44, f'd and /~
to Facility Licenses Hos. DPf!-33, DPP-52 and DPR-68 fo'r the Groans
Ferry Nuclear Plant, Units ttos. 1', 2 and 3. These amendments consist
of changes to the Technical Specifications in response to your requests
of August 2, 1978 (BFNP TS 112) and August 1.1., 1978 {BFNP TS 114).

The changes: (1') permit the average pointer range monitor-system to
be inoperable in the refuel mode', provided the source range monitors are
connected to give a non-coincidence, high flux scram; (2) permit less
than three intermediate range monitors per trip channel to be operable in
the shutdown or refue'l modes, provided at least four IRlis (one in each
core quadrant} are connected,to give a non-coincidence,'igh flux scram;

~ (3) clarify ambiguous portions of the Technical Specifications related
to the rod block. monitor system; (4). remove reference to an obsolete
1968 version of an ASTH procedure; (5) modify the list of snubbers that
are required tahe operable-; {6) remove a specification f'r additional
tests of'econdary containment that only applied during the first fuel
cycle for each Bro>sns Ferry Unit, and (7) alter one of the four locations
where milk samples are collected. With the cohcurrence of your staff, Me
have nade several minor changes in the proposed Technical Specifications
sihich you submitted.
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Tennessee Valley Authority

Copies of the. Safety Evaluation and Votice of Issuance are also
enclosed-

Sincerely,

Enclosures:
1. Anendnent No. - to Dpp-33
2. Anondnent No. to DPR-52
3. Pr.;endnent Ho. to DPR-60
4. Safety Evaluation .

5. Notice

cc n/ercIosures:
see ne~t pago

Thomas A. Ippolito, Chief
Operating Reactors Branch

g3'ivisionof Operating Peactors
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Tennessee Valley Authority

cc: H. S. Sanger, Jr., Esquire
General Counsel
Tennessee Valley Authority,
400 Comnerce Avenue
E 11B 33 C

Knoxvi11e, Tennessee 37902

Mr. D. McCloud
Tennessee Valley Authority
303 Power Building
Chattanooga, Tennessee 37401

Mr. William E. Garner
Route 4, Box 354
Scottsboro, Alabama 35768

Chief, Energy Systems
Analyses Branch (AW-459')
Office of Radiation Programs
U.S. Environmental Protection Agency
Room '645, East Tower
401 M Street, SW

Washington, D.C. 20460

U. S. Environmental Protection
Agency

Region IV Office
ATTN: EIS Coordinator
345 Courtland Street
Atlanta, Georgia 30308

Mr. Charles R. Christopher
.Chairman, Limestone County Commission
Post Office Box 188
Athens, Alabama 35611.

Ira L. Myers, M.D.
State Health Officer
State Department of Public Health
State Office Building
Montgomery, Alabama 36104

Mr. C. S. Walker
Tennessee Valley Authority
400 Commerce Avenue
W 9D199 C

Knoxville, Tennessee 37902

Athens Public Library
South and Forrest
Athens, Alabama 35611

Director, Office of Urban & Fe'deral
Affairs

108 Parkway Towers
404 James Robertson Way
Nashville, Tennessee 37219
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20666

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-259

BROWNS FERRY NUCLEAR PLANT UNIT NO. 1

AMENDMENT TO FACILI~TY OPERATING LICENSE

Amendment No. 44
License No. DPR-33

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

'A. The applications for amendmehts by Tennessee Valley
Authority (the licensee) dated August 2, 1978 and
August ll, 1978, comply 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
applications,. 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 s'afety of the public,
(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.
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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-33
is hereb5 amended to read as follows:

(2) Technical S ecifications

The Technical Specifications contained in Appendices
A and B, as revised through Amendment No. 44, are
hereby incorporated in the license. The licensee
shall operate the facility in accordance with the
Technical Specifications.

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

FOR THE NUCLEAR REGULATORY COMMISSION

Attachment:
Changes to the Technical

Specifications

Date of Issuance: November 16, 1978

Thomas A. ppolito, Chief
Operating Reactors Branch P3
Division of Operating Reactors
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ATTACHMENT TO LICENSE AMENDMENT NO. 44

FACILITY OPERATING LICENSE NO. DPR-33

DOCKET NO. 50-259

Rev'ise Appendix A as follows:

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

33/34
35/36
51/52
73/74
75/76

113/114
131/132
193/194
197/198
240/241
292/293
304/305

~ Revise Appendix B as. follows:

Remove the following page and replace with jdentically numbered page:

41/42

Marginal lines indicate revised area. Overleaf pages are provided for
convenience.
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Th BLK 3. l.A
REACTOR PROTECTION SYSTEM (SCRAM) INSTRIITATIO'.i REQUIREHEeCf

Min. No.
of

Operable
Inst.
Ch~nuc 1 s
Per Trip
Sy::e'.n (1) Tri Function Tri Level Settin

Modes in Which Function
Must Be 0 erable

Shut- Startup/)tot
deun ~Re'.ue) 7) ~Seendb Run

~An

Mode Svitch in Shutdovn

l Manual Scram
1.A

IRM (16)
l!!gh FLux

Inope ra t ive

<. 120/1251 lndica teddsn scale
(22) x (5)

x- x (5)

1.A

L.A

I.A
2
2

2

2

APP~ (16)
Htgh Flux
!!ir,!g Flux
Inoperative
Uovnscale

See Spec. 2.1.h. 1
< 15l rated pover

(13)
+ 3 Indicated on Scale

Hi;n R actor Pressure < 1O55 ps!g

x(a.)
x(2l)
(ll)
X(lO)

x
x(U) (1$ )
x(l7) x.
(11) x (12)

1.A e

1.A o

l.A o.).d
l.AH!r.h OrvR:el 1

Pressure (14)
Reactor Lov Water

Level (14)

2 I!Ie!i Mater "Level in
Scram
Discharge Tank

< 2 paid,

) 53S" above vessel aero

< SO Gallons

X(S) X(S) X I.A

l.A

x(2) x



TAOLE 3;1.A (Continued)

Min. tto.
of

Operable
Inst.
Channels
Per Trip
~Ss tern 1 Tri Function Tri Level Settin

Modes in Which Function
Must He 0 erable

Startup/Hot
Run Action 1

ss I'e. s
' 1

I14 III Dlealll I llle I SU I a I. I VII
Val ve l 1II<llrls

IVk Va I Ve I IVIVIe vielle%A'L>1'IVI VIA\II'1*l~ J l< l vI<1
A I 0) 1 A 1 n

I ~ IS VI I ~ '4

urbine Cont. Valve Fast
C losure

Stop Valve Closure

Upon trio of the fast X(4)
act ing so 1 eflo i d valves

< 10% Valve Closure X(4)

X(4)

X(4)

X(4)

X(4)

1.A or 1.0

1.A or 1.0

;urblne Control Valve-
I„oss nf Control Ail

Pressure

.Ol-bine First Stage
>reSSIIre Perlllissive

55v Ps 1 9

154 Psl g

vIA(tI $

XI18)

VIB\
A $ II )

X(18)

v I e 1Aisl f

vases)

I,A Of I ~ 0

Irbi ne CIvnIIenser I nw

Vacuulll

' in Stealll Line Hlgn
. md'.4 t inn I 1 a 1

~ I

P3 ln kn VaCulllm X(3)

< 3X Normal Full Power X(9)
Q1rIInrnlsnII (PA\vvvoyI v\ ~ v 1vvl

x(3)

X(9)

1 A nr 1 I.

1.A or l.'
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\

1 ~ There shall b tMo operable or tripped trip systems for each function.If the mini~em number of operable inatrument channels per trip system
cannot be met for both trip syst ms, the appropr'ate actions listed
below shall be taken.

h. Initiate insertion of operable rods and complete insertion of all
operable rods within fouF hours.

B. Reduce po.'er level to ILl range and place mode switch. in the
Startupi Hot Standby position within 8 hours.

C. Reduce turbine load and close main steam line isolation valves
within,8 hours.

D. Reduce power to less than 30X of rated.

2. Scram discharge volume high bypass may be used in shutdown or refuel
to bypass scram dischatge volu~e scram with control rod block. for
reactor protection system reset.

3. Bypassed if reactor pressure < 1055 psig and mode switch no- in run.

4. Bypassed when turbine first stage pressure is less than 154 psig.
5 ~ IRH's are bypassed when APfLM'e are onscale and the reactor mode switch

is in the run position.

6. Thc design permits closure of any two lines without a scram bsinsinitiated.

I. Mhen the reactor is subcritical and the reactor water temperature is
less than 212'F, onlv the following trip functions ne d to bs ope able'-

A. Mode switch in shutdown

B. Manual scram

C. Nigh flux IRH

0. Scram discharge volume high level

E. APRM 15X scram

8. Not required to be operable when primary containment integrity is not
required.

9. Not required if all main steamlines are isolated.

35
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13 ~

15.

16

Not required tee cipe=eule vhes tNe reectoress@re verse)
head is not bol> d to the vessel.
The APRN downscalIa trap fuIzction is'ddly. active when the
reactor mode switch is in rug.
The APRH dom>seal.e 'trip is autopsy'a.:ically bypassed when the.

'RRinstrurieIitiition is" operable and not high.,

Loess than 'lQ apex;ah!le LP,R,'8'. s will cause a trip system trip.
~ e * *

Channel shazIad by Reactor Protection System ~nd P!rimary
Containment I~nd ~(eactor Ve sel Xsolation Control System. A
chanrIel failing"'e aIa'y be a ch annel fa'lure i'ach system,.

'?he AYRE 15'4 scrzIm is byp,assed i"n the Run 1Mc1c.

Channel shared by Reacto Protectilonl ~System and R actor
Manual Contrpl System (Rod L'lock Portion), d'I channel failurte
may be a chaimel f'ailu e,in each syscem. ~

1 I Not required wIIile performing lcw '~er physi,cs tests at
atmospheric pzessu" e during or, aft'er refueling at power
levels not Ice exceed 5 MM(tl .

18. Operability is requi'red when normal fi'i st-stage pressur, is below
30" (< 154 psig}.

20.

21.

.22

Action 1.'A or, 1.D~ shall be taken only .if the p ~issi've fails
in such a marinei to prevent t?~e

affect"

ed RPS logic fromm
.performing its intended func 'on; 'therwise, no acticn is
requi.x ed.
An alarm setting or 1.5 "imes normal background at rated pa~er sha1I1

be established to alert, the operator to abnormal radiat''on levels in
primary cool'ant.

The APRM High Flux and Inoperative Trips', db nlot'a'ye'o be operable
in the Refuel Mode llf'he Source Rang'e Monitorshare connected to give
a non-coincidence, High Flux scram, at < 5' '10 cps. ,The SRM's shall
be operable per Specification 3.10.,B.l. Tlhe removal of eight (8)
shorting links is required to provi'de non-coincidence high-flux scram ~

protection from the Source Range Monitors.
'he

three requ'ired ][RM's per trip chahnel lis not required in the
Shu'tdown or Refuel Modes 'if at least four IRM's (one in each core
quadrant) are connected to give a non-'.coincidence, High 'Flux scram.~
The re~oval of four (4) short'iing li'nks is required to provide
non-coincidence high-flux scram protection from the IRMs.
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LINITINC CONDITIONS FOR OPERATION SVRVZILLANCR RZ UI~NT5
Core and Containment Coolin
0 steas - initiation 6 Control

Ci Control Rod Block Actuation

.2.5 Core and Containsent Coolin
5 a t ea s - Initiation 4 Control

I

,are required'o be operable shall
be considered operable if th y
~ re vithin the,required surveil-
lance tasting frequency and there
fa no 'reason co suspect chac chay
~ re inoperable. I

C. Control Rod block Actuation

The limiting, conditions o!
operation for the instrumen-
tation that initiates control
rod block are given in Tabl ~
3.2.C.

Instrumentation shall be function-
,ally tested, calibrated and checked
~s indicated in Table 4.l.C.

Syataa loRic shall be functionally
teated )as indicated in Table 4.2.C.

DELETE
Nov covered by note 7.c.

D, Off-Gas Post Treatment Isola!ion
Function

Off-Gas Post Treatment Isolation
Functions

l. Off Gas Post Treatment Honitors

(a) Except as,specified in (b)
belov, both «f-g»
post treatment radiation
monitors shall be operable
during reactor operation.
The isolation function
trip settings for the
monitors shall be set nt
a value not to exec 'he
equivalent oi the stack
release limit specif led in
specification 3.8,B.1.

j, Off-Gss Post Treatment Ionitorin
~5$ t eal

Instrumentation shall ba func-
tionally tested, calibrated and
checked aa indicated in Table
4.2.D.,

Syatan logic shall be function-
ally teated aa indicated in
Table 4.l.D.



I.IN TINC CONDITIONS FOR OP TIO'I NJ1LVZILL'ANCE RX 8

$ .2.5 Of f-Gas
Punction

Post Treatment Isolation~" . -|I

Tron en(L after .CI>e dat, ~

savin'd'ye; prov'Edad 'chaI:
'he"inof>ir>ibli a'>onitot'ii

tripped in"tha dov'aacala
plsiCiol'> Ona radiaCiAln
a>oaihoi '>I>ay'I> ~ out of
eorvico foi fiour hours
for funcki>)nil 'toit iris'>I
or cali'I>rat/on wicI>out

de>nicila'mari pped
c'ond itic'>'n. '

Upon the loss of both off-
l .. >, I', -, P

gi e post treiitner t rad
ia-'i'on

monitors, initiate ar>

oiderly shutdown and
shut'he

mainsteaxa isolation
val'ves or the off-gas
isolation vaILye within
10'hour s".
L'eak Detection
in'onc!IS.C.'Lon>is of opa a-
the fniI:ru-.~ncation Chat
dr'y»!all lack datactioni'
in Tibia "3.2;E;

(c)

I) all
Thi liaxit
Cion for
aondtora
are craven

F, Surveillcnca Instr»nants Cion

the 1i>citlnS conditions for t>a
initiu>»ancotkon chai: prov'dea''
iurvolllanca inCi>~>cion 'raadoutp
ari Iiven in Tabl,'i 3,2,1.

.2.D Qf fleas li'ost Treatmeot Isolation
Puniction
~>a

D~all Lco'x Dot. crier
l6 k

1nacruo>onkrcion ahull ba cal1bzzcad,
a'n3 'oIIacI>o>d aa''indicc,ti~', in'Table

ls>>l) + a r,

a'> k
-.

Iurv',ail'bc o'n'z cr'u>.. 'nt.",cion

Inatruaantction abaK? bo calibre Ca"
and chiicI>,'cd'ao 'indkcetcd iii:i,abl'a
e"> 2,,'7,,

The 1iMcing conditions for
initrui~ntacion chat C,:ioliitoa
Che control rorno arel k>>Lc,~whoa
the contiol rooi anoirg>inc jpreaiuriiatioa ayoc'coo ar>i givenin Table 3.2.G.

04 Control'ooa~I~olatiog

Inatiua>encacion shall ba, ~libratsd
aRdach>I!cled ai-'kjdioit d in Tabl'o
4>2 4

gg>



Nioftnaa Ho>
OperabJ.e

Pet'ri

S t 5 .

TABM 3,f.C
XHSTRUNDKATIOMTHAT INITIATES ROD EMCKS

Fubction Tri Level Settin

L(7)

3(1)

3(1)

2(I) (6)

2(l) {6)

2(Z) {6)

2(I) (6)

FBI

ArRH Ups~le (Prov Bias)

APRH Upecale (Startup Mode) (8)

APRH Dovnacale (9)

APRH Inoperative

R!N Upscale (Prov .Biae)

aSM D~acale (9)

RM Inoperative

IRH Upscale {8)

IRH Dovaecaic (3) (8)

IRH Detector aot fa Startup Position (8)

XRH Inoperatire (8)

SRH Upscale (8)

9tH Dowacale (4) (8)

SRH Detector aot in Starship Position '{G)(8)

S!tH Inoperative (8)

Pleas D1,as Cc~parator

Sleek 81as Upocale

Rod Block Logic
P~CS Restraint
(r.-9g-61A a
ix;-:.,g 61')

' 66W + 42X (2)

c 12X

~ 3X

(IOb)

< 0.66W + 41'2) for two recirculation looo ooerat1oa
0.66W + 37.77.(2) for one recirculation loop operate

% 3Z

(10 )

<108)125 of full, scale

> 5/>5 of full scale

(10')

< I x IO couatslsec.5

3 counts/Secs

<10X difference in zccircu&ttan tl~
~ 110X recirculation flee

Nfh
l47 psig turbine
first stage pressure {approximately 30Z pover)
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I" II'>, Ior the ~ to>'trip anil ciiin p~oe~ttio>iI> of tlia II< ictot >>ric !'paieetor, $»)
tel>,'here,iIiali,bct>>o,,oper>>ble riI tII(pf'eJ trLI>, oyotciie foi'acl) ful>ctirin>

YI>e Ck>I> I&; ~ >iiJ >IPRIW

(%tatami>p,
itic>JL ); I>lobI>iiiI>'eel riot 'ba 'perabie~ Lt>

"Run" eioJe; and thi. hick.i„(".'i''taceJ) ii>d KI>H, ic>d blocke',noel not b»
operable Ln "ctiIrtiI'p"mode. I,'f the fi>at c'slue» cinnc>t bii mt for
one of the t>4 tref> eyi;triiaa; thkii condLtfoii'aiy exki't for >n> to ievin
daya 'pi'ov)'bed "thIat J'uii In', that t',Ima th'a bps>ib'ke eyit~ Li fiinctic>nilly
teeteiI iiII>elf>>ialy'riddiily thei aif ti.r; Lf thLa ccnditioI> laot lancet
than aivan khaya; the I>yitea»Lth th'e Lrio'periiblii charinal, oh>>ll be gati~»'
lE. the fiiat„eoiuiari c>innot be»>et for both trip eyet~eaa; both trip
ayate»e ahall I>e ttipI>'od>
I> is the recirculation snop fl'ov in I>i.rccrit bf Be'j ri. Trip level sett
in Percent of rated lie.~ct (1293 ."lllil.). 'h rnt.ia of FRP/C".HPD <1.0 i Pe
at redi>ccrc pow'er. See Si>ecifit'ation 2.1 foi APFQI cont:rol t'od block et
ZRH doM'nic>alo ii bypaaiecI vhen it ia on ita lovest'>inga:

inp i:I
rmi t tcd
j>oi'nt:

~ "S '-4; ThLa tunetid>i> La bypaeiaeiI vha'» the count rite L'a > 100 'cpii ot>d
Fa>>Re 2 ~

S'ne Lnstru>oent cIl»>ni>el',, It>e., one APL>I or III.'I c>i'. RWq per trip
Va'y be b'ypaaaed except ozily cine af fouir SKI "»>ay b>> bifpa'ioad>

ZRH abave

«ya te>I

6;,XIIN chil>neli A; E; C; C a>ll in ia'n>Ib 8 b7pieiei 5%A 'cha!»»elii 'A Ci C

func tLoni.

:le channels B; I.', I>, II ill i'ri tango 8 bypae»'eai SR>I 'channc>ili B 'f'

fu»c t iona .

( o Tile

I a.

b.

C ~

d.

folloving oper>>tional restr'aints apply to the RBN only:
Both RBM charnels are bypass'ed vhen r'eact'or pover is c 30m.

The RB~! need not be opi.rable in the "startup" j>osition of the
reactor mode selector sv'itch.
Tvo RBM channels are provi'ded >>nd only'one of these may be

bypassed from the console. An 'RBi>) channel ihay~be out of service
for testing and/or»iaintenance provided this c<>rditioi: does

not last longer than 24 hours in any thirty ,'day period'.
If riinimum condlitions for. Table 3.2;C >>r'e not met, administrativ'e
con rois shi ll be immedliately imposed to ''f>rev'ei>t control rod.

v'>>d>'a> al.



0
L Tufa function is bypassed"v'hen the Inoda avftch fa plicid'fn Run.

I I

'9. Thfa function is only active vhen the node 'evitch is fn Run. 'Thfa
function f8 autotastfcally bypassed when the IRK fnstrusIentatfOn'a
operable and not high.

lO. the inoperative trips are produced by the following functiona':

a'.,SRK and JRH

(1), Local "operate-calibrate" switch not in operate.

(2) Power supply voltage low.

(3) Circuit boards not in circuit.

(1) Local "operate-calfbrst ~
" srftch not fn,,operate.

(2) Less than 14 LPR?t f'nputs.

(3) Cfrcuft boards not fn circuit.

c. RgH

(1) Local "operate-calibrate" switch not in operate.

(2) Circuit boards not .in circuit.
(3) RW tails to null.

(4) Less than required nuaber of Ltd inputs !or rod aelected.

11. Detector traverse is ad)usted to '114 - 2 inches, placfng the+

detector lower position 24 inchea below the lower core plate.
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".ThBLE 3.'2'-;D

OFF«GAS "POST 'TREA'D~iT SOLATION 'IHSTRU'.XHTATION

M.n. No.
crab le "(1) Function

Oi'f-Cas Post Treatment
Monitor

Off-Cas Post Treatment
Isolation

'Tri Level Settin

.Note,'3

Note, 3

~Aetioa .')
A"or. ',B

'B

:,Remarks

:2.-:upscales,".or 1 dovnscal
e' larrow;anv a .upscale»..vL 4 -Uv'eu=

'scales'ill'solate
.off-gas, linc.

.1. One trip; system-';vith'auto
a C ~ ~ ~ -.aoaisLae r aalt»'pA,».L»L»»a».ca '».M'.-'a»»vs.s»r.a .~v~ ~ ~

.»ITIC
'.

'whenever",'the":minimum: nu'mber opeiable .cannot..be.-.met, the indicated .action ihall"be'.taken.

'2.Aetio.a

.R» fer'.to .Section. 3 2"D,I,b

5. Refer to. Section.'3;2 D.l';c

~ 3o Trip;setthg to "coo,».eapond to Specification 3e?~D- 1~a



3.2 BASRS

The KPCI hiph flov and tcmpcraturc instrumentation art provided to detect
a break in the HPCI steam piping. Tripping of thI~ lnstruiientation r»-
suits in actuation of HPCI isolation valves. Tripping logic for the high
flov is a 1 out of 2 logic, and all sensors arc required to be operable.

High temperature !n the vicinity of the HPCI equipment is sensed by 4
acts of 4 bimetallic temperature svitches. The 16 temperature svitches
are arranged in 2 trip systems vith 8 temperatur svitche in each trip
system.

the HPCI trip settings nf .90 psi f'r high flov ard 200 7 fo: high tem-
perature are such that core uncovery is prevented and fission product
release Is vith!n limits.

The RCIC high fiov and temperature instrumentntion are arranged the sam!
as that for th. HPCI. The trip setting o'50""H20 for high flov and
200'F for tenpcrature are based on thc same criteria as the HPCI.

High tenpcrature at the Reactor Clcanuo System floor drain could indicate
a break in the c leanup system. Mhen high temper turc occurs, the cleanup
system is isolated.

The instrumentation vhich initiates CSCS action is arranRed in a dual
bus system. As tor other vital Instrumentst ion arranged in this fashion,
thc Speci ficat!on preserves thc effectiveness of the ysten even during
periods vhen ma!ntcnance or testing is being perforneC. An exception to
this is vhen loC!c functional testing is being performed.

The contro) rod block functions are provided to prevent excessive control
urod vithdraval so that HCPR does not decreas~ to 3.,06. The trip logic
for this function is 1 out of n: c.g., any tr!p on one of six APRH's,
eight IlN's, or four SR:!'a vill result in a rod block.

The minimum instr Iment channel require.".cnts assure sufficient fnstruraenta-
tion to assure the oinplc failure criteria Is met. Tvo RE4 channels are pro-
vided and one of these may be bypassed from the console, for maintenance
and/or testing, provided that this out of service condition does not last
longer than 24 hours in any thirty day period. This time period is only 3% of
the operating time in a month and does not significantly increase the risk of
preventing an inadvertent control rod withdrawal.

The APRH rod block function is flov biased and prevents a significant reduc-
tion in HCPR, especially during operation at reduced flov. The APRIL pro-
vides gross core protect ion; i. e., 1 !mite the gross core povet'ncrease
from vfthdraval of control rods in the normal vithcraval sequence. Thetrips are set ao tNat HCPR is maintained greater than 1.06.

The RSM rod block "function provides Local protection of the core; i.e.,
the prevention o'ritical pover in a local region of the core, for asingle rod vithdraval error from a liroiting control rod pattern.
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SASHES

If the XRM channels are iri the worst condition of allowed bypns'r.; the
sealing arrangcraenlt '.Ls such that for unbypassed IRM chanriels, a r& bllocU:
signaj is gea'erIsted before the deitectcd nIeutrons flux hi's i'nci:i'.ased by
snore 'than a factor of 10.

A do'Mnscale ip'd5cation is an indication the instr'i.'me'nt hilo fii.".lcd o'r thi.
instiume'nt is not. serisitivc ieno'ug]$

~
In either; cas ~ the,$ hetzivc6t 'wilL

'not respond to chsnpei in control zod potion and thus,, coiitrcl zod ta»tiin
i's preyentedi

1

The x'cfueli'nng iriterlocks also ope'rate one logic channel; and .";re requ, r:„u,
for safety only yhen the aode riwitch ie in the, refueling 'po.".'.tion.

For ef fcctive erliergcr'Icy core cooling for'mall p5,P breaks, the HPCI nya;:":,
trust functiori sEIilce reactcir pressure does riot der rcasc r'apS.. ciiough to
alloM either core spray or UPCI to operate in,time. The ai,'to: .t5.c p~cs)uzjt
relief function is proyidcid as a backup to 'the HPCI iri thi c~~ cr'it. thc,H:"„'I,
do'e~ not op!.rotc. The arrangemcnt of tlie ti.ipping contacts is cuch i.l.-, to
provide this fu!!ction vhen r.eccssary an3 minimize spui ious opbrAtion;
trip, settings giver! 5n the epecif ice tion are adequate, to a"..::.i zc t.ic "bc:vc
criteria arc mct. Thc specification preserves tlie ef fective ere o. tlic,

»

System durLng perLOd. Of mairitenanCe, teeting,l Or CalibratiOnl and circ
minimizes the risk of inaclvertent operation,'.ci ~ ongy onc inotzUr, cn't

channel 'oiit o f i'cry ic e.

Two post treatment off-gas, radiation monitors are provided and, i»hcn thr'.iz
trip, point is reached„cause an isolation of ~tive o" f-gas Linc. IeoL'al 5''on

is, initiated when both, instzuirier ts reach their high trip ooirit o"'ne has
ai upscale trip, 'nd the, other a doimscale tripp or both have a dornisca'lc'.
trip,

I

Both, instrumental are requi'red'oz trip but the i'nstrume'nts~ are: sct so!
that any, instruments are, ect so, thar: t'e instantaneous'tack release'liritc l

limit. given, in Specif scat L'on 3'.,8', is not: exceed'cd',.I

Four radirit Lan, monitor~! are: proved'cip l'o'r: each; unit'. ~h5'chi 1'ni't»5'r:tc''ril'm'iiry,.
l

'Contaliimcnt lsol'»it ion, (Group 6'i i'soL;it'ioh va'Lves): Reactor. Bui'1'ding',
I'sal'atiari'nd.

operation. ofi t'hc't'andby'. Gr'isi Treatment. System;. Th'ese" instztiime'nt'',charincls
'. sionitor tlie. radiac fon ini the;. Reactor. xone venti'1'at-:ton exhaust duct'o''nd'» i'ii~

! . ',: the, Refueling; 7oni..
/

Trip, setting'ofi 100'mr/hr, f'r» the. monitors» ihi thc, Rc.uel''indi 7on .'".'a', ~a™'cd".

upon. initiatingi,norm31" ventil'ati'on i'solation and SGTS; operation" so'~ thatl
none; of the,. activi:ty. r'e'leased dur'n.„ the; refuel'ing'cci'dent. 1cai<essr

tlIIc'eactor8uilding vi'z., thic normal'entil'st5'on. pa'th b'ut rather all. ths:: activity»
i's: processed''by ttlie; '.5CTS.

Pica! integrators, and. sur p fill"rate and purap out rate; ti'acrs'.~'r 'se'dl to:
determine» leakage; 5n th': drywc.'Ll'. A sy'stem" wh'ereb'y: tKc, tiL:s. int'cr'vai, 'i)
fill;a- knoMn. volume. will"bc» ut.Llized to,. provide, a. ba'ckup; A'ii aiz e'ampler'n'g
systi:n, is» alco provided to detect 1caka,",c. innic'.c th prim.".zy cont ii:cont
(See, Table, 3:2".K) ~
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Joe<> prnvi<'e "e np-ra or 'ri'h << visua'<>d'c t'ioi of neu-
tron <seel. 7!<e cons>!q»<'~ce«u'c ict iv.'ty ac<:id "nts ar'".

functionn o( t!<r ini"'a I nc" tnn f lu.".. '. hc t'cpu re@'.....t of
pc<>at 3 cnullta I>»T ecc<>nv Aasurcs that <<! ~ < tr«'s iunt,

abou'd it occur, <>< gi«s <>t, 'or

at>otic

thc I«'.t! <I value nf
]0 n( rI>t«I I>r>'r;r < ..<I ln L!.c nnely.<e > nf tra«aients fruo

c,><ld 1 t i one . On o'» rnb i» ~ < Pf ch!<<>n I vnu d !<e

a<le�)<<Ate

to ognitnt th apl>roach tn. or i t ita)5 ty us.'n~ bc<to<»cncous
pattcrna of scatter 8'on.rbl md r<thd:„-ra). A mini..um
o tvo,opersble SlU5'<> are provid "d os an cddco corocrvi<tiJ

Tne Rod Rlnck 'N<>nitor (R«..) is desi"„ned to au o st'cally
prevent fuel de-,j>„"= in t h eve<>. o) c-.roc.caus rod ri-"C..=rr''
from l<>cctio"..s o< high <>oMer d<'arity during high power level
operation. Two HBM channels. are T>novi<)<'d «n<) one of these may
be b>passed from the console for maintenance and/or testing.
'Automatic rod vithdraval blocks from one of the channelsvill block erroenous rod vithdraval soon enough to prevent
fuel damage. The specified restrictions vith one channel out
of service conservatively assure that fuel damage vill not .occur
due to rod vithdraval errors when this condition exists.

A limiting cnntrol md Pattern is a pattern which results
in 't)<n core being on a thermal hydraulic limit, (ie,
HCPR given by figure 3. 5. 3 or LHCR of l8. 5 for 7@7 or
13. <' or 8x8) Dur ing usc o f such pat terns, i t i s
]udge<i that test 5ng of thc RB)5 system prior to w5 th-
draval of such rods td assure its operability vill
assure that improper withdrawal dnes not occur.
It is normally the responsibility of the )Iuclear
Engineer to identify these li«<iting patterns and
the designated rods either when thc patterns are
initially es tab 1 i she<1 or as they develop duc to the
occurrence nf inoperable c nntrnl rods in other than
limiting patterns. Other personnel qualified to per-
form these functions may be designated by the plant
superintendent to perform these functions.

Scram Inser t 5 on Times

The control rod system is designated to bring the reactnr
subcrit ical at tl.c ra t e fast enough 'tn prevent fuel damage:
in, to prevent the HCFR f ro«< becoming less than 1.06 ~ T)<e
limiting po<:nr transient is given in Referen'ce 1. Analysis
of this tran.,ient shows that the negative reactivity rates
resulting from the scram vith the average response of all
the drives as given in the above specification,provide the
required pre tectinn, and HCPR remain~ greater than 1.06.

On an

ear�]

y M', s< mn dcgrada t Ion o f cont rnl rod scram
p<!< < nrr;an< r < rcurnd during plant star tup and vas determined
t<> )>n < ><:".> '>y
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3e 3/4 ~ 3 BAS V.'i:

peart !curate material (probably cdnstruction, debris) p7>p;ging an

internal control rod drive filter'. The design of t)le prcnc~c

control rod drive (Hodel 7RDBl443) is gro. sly improved by the

relocation of the f'liter tp y lo-.ation out of the scram- drive
path; i.c., it tan no longer jncerfere Mith scrrf~ partop .;nce,
even if completely blocked.

The degraded perfonnance of the originnl drive (CRD7RDBl44~)

under dirty operating conditions and the insensitivify o. the
rede ~ igned drive (CRD7RDB144B) hAs been demonstrated by fs

~eri's of engineering cents under'imulated rerccor operating
cond!cions. The successful performance of the n u driv ~ under
actual operating conditions has ilso been demon traced by
conn'.scent!y good in-srrvice ftesi results Eor plan o using the
net Irive and caay be inferred from plants using c!iu older rod@1

driv Mith * modified (larger screen cise) incc:!nal fiiccr uhichf
ip l ss prune to plugging. Dacs has been docu.-.i"need by sur:"il-
lanc repopts in various opcraci:ig places. These include
Oyster Creak, Honticello, Dresderi 2 anl Dread!.n 3. Appr~.n'!.ctely
5000 drive tests have been recorded to date.

FplloMing identification of the "plugged file!.r-'roblem, verj.
fFegucn't scram testa Mere necessary to ensure proper pcrf crmsacel ~

forever, the >mre frequent scram tests are non considered'o rllfy
unnecessary and unvise for the folloI'in', reasons:

Lrratic sfcr'an performance has bcefra ideptiIEie" ala du ~ l.o ar

obstructed drive filter in cyfpc "A" driyvcs. Thc drives ir.
SFMP are ot the nieu ~'B" type design uhosc sert.".ff perfoxx;,cnt e

is unaf fcfcted by tilter condition,.

2. The dirt load is primarily relctasled during o'car'tup of the
reactor Mhen, the reactor and its systems nre first sub$ ccccdf
to flovs and presa»re an'd thermal strusees. Special nccen-
tion and fneat~ureo ure nou being taken to,ssnure cleaner
system's. Rc~ ctor6 Mich drives identical or similar (shorter
stroke„ sffnal,ler piston areas) have operated through many
refuelling cyc les Mich no sudden* oft erratic,cfhanges in pcrara
ieztor;eance. This preoperationalf and startup testing ic
'ufficfLent to detect. anomaious,drLve performance.

3. he 72-hour nucagc limit Mhichf infitifoced the start of the
:requenc acre.m tenting ie arbicrafry,f Jiaving no logical basis
other than quantifying a "na,)or outage" vhich night reaso'na-
bly be cnusg4 by an event. sd seyefrc fas ~ to popoibly affect
drive performance. Thio requirement is unwise because ic
proyides,an inc'enciye Ifor shortcut actions to hfastcn returnf;>q
"on line" to avoid thc additional, testing,due a 72-.hour o!stage.,
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Tnnr.s %6.s

SHOCK SUPPRESSORS SNURAFR(

UNIT 1 - peag 4

5nubb" r I:o. Svs'.e~ Flevntion

Sn ibbcrs in lligh
Radiation Area During

Shut".ai.w *
Snubber E-pecially
Diff?cult to Pemove

Snubbcrs
Ina «essible
During Norua1

Operation

Snubbers
Accessible Du

No~el Opera

A16 upper

R16 loMcr

R20 upper

P21 - east

P21 - des

A22

R24

R25

:26

ARR

RllR

598

598

555

5"9

572

572

573

58O

579

575

x

X

A41 in idc Rifi?

.":Il out id ARA

555

555

X ~

R29

RHR head spray

AlfA head spray

636

636



rr.oq ~C.H

cHI1cv.."I'p pi.";nnc~cn~nn~ I
.VIZ.;1 - peg 5

;Snubber llo. ~St .m Eleve t ton

Snubber" in"llich
Radiation .'Area 'DurinIE Snubbe rs Especially

'Shutdo'-w P I"f;icult'toRcnovc

Snubbcr"-
Inacccss ible

:Du".incp llornal
'Opc'rat ion

:Srnubbcrs
A'ccesslblc 'Ouri
'Hor=."1 'Ov gati

'R2

'.Core .spray

,Core;spray 60= .X

.'Afw nrnrt h

"1I6
.-;south'nrne

- ~ ~VV~ '\ QPI llJ

'So~c:.s pray

~ I 1PI.g'pnI

.5t(4

X

r nl rn -Sn'I ~ ann
~ v J n v '/'iIrIVVJ

,Core spraj'6o9
813'-north Con sprav c51)ll

;R13 -.,south Core spray

- 'R19 Standby liquid
control

62h

'en AL 1n . ~ aSI ~ ll&Vy~J\)QJtE
control

- nr lnl.'n'nt

'R3 --north '1IPCI :.542

PR3 - south 'HPCI
rA

no lIPCI 'X

FiiCX
; IPI

'll CI ",532

'IIPCZ

nA'32



lABLE 3.6.H

SHACK SUPPRESSORSQSNUBBE~RS

UNIT l

Snubber No.

552-4A

552-SA

SSX-6A

SSX-7A

552-BA

R2A

~Ss tern Elevation

PSC (ring header) 525

PSC (ring header) 525

PSC (ring header) 525

PSC (ring header) 525

PSC (ring header) 525

Fire Protection 601

Snubbers in High
Radiation Area During

Shutdown
Srubbers E'.specially
Oifficult to Remove

Snubbers
Inaccessible
Ouring Normal

Oreration

S~ubbers
AccessibBe Ouring

Normal Ooeration

R3A Fire Protection 601

R4 Fire Protection 601

R42 EECM 605

551-A

551-8

552-A

552-8

Recirculation 556

Recirculation 556

Recirculation 558

Recirculation 558



sABLE 3.6';H

'-SMOCK 'SUPPRESSORS (SNUBBERS)

.UNIT 1-. - .page 9,

Snubber No. ~S stem Etevation

.SS3-A(295o) Recirculation 564

Snubbers in High
Radiation Area During

Shutdown*

Snubbers
Inaccessible Snubbers

Snubbers Especially ,'During: Normal -Accessible During

X

SS3-A(335o) RorirCsJlatinn

SS3'-B(115 ) Recirculation 564

553 B(154Ol Re( irrulatinn 564

'SS4-A Recirculation 570

SS4 R Rec'irc«1 at in'q 57A

SS5-A(262o) Recirculation 581

SS5-.'B(325o) Recirculation 581

'SS5-'B(:35o) Recirculation — :581

555 B(98 ) Rocirrulatlon 581

SS6-A .Recirculation 568

Reel rcul ation '568

SS7 Recirculation 564

Recirculation 564

X

'Modifications to this Table due to changes in high radiation areas should be submtltted to I he IIRC as par t
.of rtho next 1 icense 'amendment



>.iv>erat'ninlTtn;~S Fna nPCWTiOft
0

SURVFlhLISCF RE Ulv.~FNTS

~ r

3.7.C Srcnndcr~Cnncntnmcnc

1. S'cconrlary conte ininent inte-
grity silall bc maintained in
thc reactor zone *it all times
except as apcc i f icd in 3 ~ 7 ~ C ~ 2 ~

4.7.C Seconda r Con ta inmenr

1. Secondary containrncnt surveil-
lance shall be perforned as
indicated beloM:

~ n A preoperstional secondary
containment capability test
shall be conducted by iso-
lating thc rcscto; building
and placing tMo standby
gas trcat|ncnt systcn filter
trains in operation, Such
test shall demonstrate the
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7,C Seconds r Cont a inmen t

capaoility to maintain 1/4
inch of vater vacu=.a unoer
calm vind ( c 5 mph) condi-
tions vith a s'stem inl aka:I,

rate of.,not more than
12,000 cfm.,

b. Secondary cantainmer.t capa-
bility tomaintaix! 1/!-'nch
va ter vacuum under calm vin
( < 5 mph) conditions vith
sys tern inleakag
not more than l2 ~ QQQi c fm,
shall be derrenstrnted -t
each refueling ou age prior
to refueling.

2. If reactor zone secondary con-
tainment integrity cannot be
maintained the folloMing con-
ditions shall be met:

a. The reactor ehall be nLade
aubcrit ical and Specifica-
tion 3.3.)i shall be met.

b. The reac tor aha11 be cooled
doom belov 212"F and the
reactor coolant system
vented.

2. AIfter a secondary contain~en't
violation is determined thc
~ tandby gas treatment systc~vill be operated itanedia cly
after the affected zones are
isolated f rom he rema ird et o f
the secondary containment to
confitm its abi1'ty to main-
tain, the reaainder of the
secondary containment at 1"/'-
ihch oi voter neoative prcssure
under calm vind condi ions.

c. Fuel movement shall not
be permi-t ted in the reac-
tor zon».

d. Prima"y contair.".er.,t '.ntegri:y
maintainei.

Secondary contoinmcnt integrity
shall be mafncnlned in the re-
fueling zona, except,aa speci-
fied in 3.).C.4.
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LlMITiNC COHDITIOHS FOR OPERATION

3.9 AVKlllARYELECTRICAL, SYSTEM

SVRVEIl.LANCE RF. U?HPHEHTS

4. 9 AVXZLThRY ELKCTRlChL SYSTEM

1 i ca b'i 1 it A licabi1.it

Applies to the auxiliary elac-
ttical paver system.

~Ob eecive
„O

To assure an adequate,supply of
electrical pover for operation of
those:systems required for safety.

Applies to the periodic testing
raquir amen t s of the auxiliary
elactrical systems.

e

~OA eccive

Verify the operab ility o f the
auxiliary electrical system.

S ecificatfon S ecification

A. huxilfarv 'Electrical E ui ment

A reactor sha3.1 not be started
up (made critical) from the
cold condition unless four
units 1 and 2 diesel generators
are, operable, both 161-kV trans-
mission lines, two common sta-
tion service transformers and
one cooling tower transformer
are operable, and the require-
ments of 3.9..A.4 through
3,'9.A.7 are met.

A reactor shall not be started
up (made cr'itical') f'rom the
Hot Standby Condition unless
all of the folloving condi-
tions are satisfied:

l. At least one off-site 161-kV
transmission line and its
common transformer are
available and capable of
automatically supplying
auxiliary pover to the
shutdovn boards.

2'. Three units l and 2 diesel
generators 'sha11 be operable.

3, An additional source of
pover consisting of one of
the folloving:

A. Auxilier i) eccricel rxLulu.,eec

l. Diesel Generators

a. Each diesel pcncrator
shall be nmnually srarted
and loaded once each month
to demonstrate ooerstlon'al
readinc" s . The tcc t shall
continue for 8t least a
onc-hour period a 75K of
rated load or gzc"tar.

During the monthly gene
rator test thn diesel
generator startfng air
compressor shall be
checked for operation and
its ability to recharge
air receivers. Tli'e opera-
tion of the. diesel fuel
oil transfer pu»pc shall
be demonstrated, and the
diesel starting tin:e 'to
reach rated.voltage and.
speed shall'e lorgede

b. Once per oper.itirr;g
a test vill he conducted
to demonstrate the amerce

gency diesel generators
vil.l start and'ccept
emer agency load ~i thin

a. A second 161-kV trans-
mission line and its
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LIHfTlKG co@'fT ioIis roR- cIPEI<ATioH . - ..-. 5TI!tvEiLLAqcE REcIU lsd'(E'I'I<":

$ ;S,A ~l'>>>< >> >>>cf> ~>'~>'<ii>

<.<Inn>!<>n t r:innf<ir<ncr A<i<i

0<>< ]i«g i.<t><.i f tollgf<!rn«r
< ai>ahli~ c f r;<lpp lying power
t<> tl«si>«cd<>un boards.

b. A fourth o!>er>ib'unit!>I'
and 2 >f<c sel generator.

'4. Buses and Boa. ds Avail'able

a. Start, buse".lA ahd 1,B iire
enerf<t tcd.

b. The un<<.s 1 RI>d 2 4-kV
shu(do<<« boerds arc
ener'giied.

c. Th« 480-". shu".<fvm lsoards
associate 'v) th thc unit
ait encrc>,ftr.d .

d. .tlndervclt><gc r«1sys
oper<<blr ! r, s't>art
buses 1A and .lB >and 4-IiV
shutdo<rn boc!rds, A, B, C,
and P.

5. Thi 250 'Vo!t ur.f( i>nd chutdovn
~ boiid batteries indI a bi <tery

ch'ironer for scen b'jctery'nd
associated bacci ry, boirdi are
op'erablc.

6. Log tc Systeos

a. Coeisoa accident s fSnit
1ogfc ayicia> f ~ operable.

b, 480-,V. ]oid sheddfnt fosfc
ayete'i fe op«rible.

7 There, shill b'i i »>>nfiuo of
103, 300 @if lone of, df ece 1 fuicl
fa the etiidby, dIf is«i genera-
tor fuel tanks.

6„9.A Auxf fir" Elec riral E U 1 <ceiit

tbi ~ pccf f fed tfs>i sequence.

c. Oace ~ onnth the quaatfty
of diesel fuel ivailable
ahal 1 be LoSIfed „

d. Ecch dlei«l Ifsneracor shall
be Ef ver,'in irinii 1 t'nipec.
tion ln cr<oirdince uftl>

rfast ruct loni based on the
e>anufeccurer 'e .;ceo><ssendi-
tionc.

'e. On''e i >»<>noh a .Ieople of
diesel f ~e I ihi Ill be eh«el<ed
foi quit f<y. The <Iuillcjchili bc vfchfn ch« ar«epci-

'b i« 1f>cf < s spec ff ted fn
Table 1 of

ICHOR la<test ~D1>iRiorl
to As'lo7% en~~ longed

'1. D,C. savr<> Crit >c - 'Vnf C flittiricc
(1 50-Vo 1 ( ), D I r s ".,l C>„.rie < a t .> c

Ibat tee I r ~ ( I? 5 ~ 4o 1 c 'l, or>d shut do>rn
Iloird rIictcrted (150-volt)

>c, Everj ue«k che specific
,Er~vfcy ind ch« volta!I,c nf
'the p'i~lac c.)1. ind crnpc<c-
ture of in a'd)scent cell,ind
ov'tlrifI b><<tery vol<sr'e chill
be eeiid<«J ind LoERed.

b. Eviry three cc<hihs the iiee-
suieaiedts s!.ill be ~ide of
voltage of ecch c'ell

ro',

nearest 0 ~ l volt, spec iffc
Ir'avt<.y of each cel), and
taipei e cure of eveiy f 1 f ch''ell.'l!ese se'asure»>enti
~h<ill bi logse>d.

Ic. ' bit(cry r'ited dischar'cte'
(c'spi'city) t«s't she'gl bo
pc>rfcnid in'nb vo'.ti'di,
tt.~o, And out.u>ut, cu'<rent.
eo'asurrr osts shill be. lojaced
at i~tervils nIot to exceed
24 tionths.
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. 3+10ih Rct'uclin interlocks

refueling iritcrlocks
shall be operable.

4yXOeA Refuelin Interlocks

b A sufficien't number of
control rods shall be
operable so that the
core can ba made sub-
critical Mith the
strongest operable

con-'rol

rod fully uith-
dravn and all other
operable control rods
fully inserted, or all
directional control
valves for remaining
control roda shall be
disarmed electrically
and sufficient margin
to criticality shall be
demonstrated.

CI Zf tmintenance is. to be
performed on tvo control.
rod drives they must be
scparatcd by morc than
tvo control cells in any
direction.

An appropriate nu.Der
of SRM' a rc .available
as defined in spccifi-
ca't ion 3. 10.h.

6,, Any number of control. rods
may bc vithdrava or removed
from the reactor core

pro-'idin'he fo 1 lour ing cond i-
tions are satisfied:

The reactor node svitch'a

locked in the "re-
fuel" position. The
refueling interlock
which prevents more than
one control rod from

3. lilith the mode selection s~itch in
the refuel or shutdown mode, no
control rod may be withdrawn until
two licensed operators have confirmed
.that either all fuel has been removed
from around that rod or that .all
control rods in immediately adjacent
cell.s have been fully inserted and
electrically disarmed.



$ " ]O, J 'N«lfwlin~ Ini:«r

lock«';

C'ore Mcriitorin

beirig, iiithdrivii ~iy be
byp««iiid on i iiit1%rwii
contiol red iftmr the
Cwl ae«ecbliee i1«Ae
eall ei~iili&<i (ilia
tioiled by) t4it eea-
trol. rid h«ve leaa ro-
wvo'd fr@a C'he H,««tat
'cori. All «ther ce-
fwliag iato'rlacki
~h«1.1 1m ioperible.

I;; Cei'ri .Xonitori~n

1. D'urin'g core alterationi', 'except
as in 3.10.B.2, e~o SRM" s shall
be 'operable, in, or adjacent to any
quadrant ~here fuel or cont'rol
rods are b'eing moved. For iin SRM

to be considered operai>le, the
folloying shall be satisfied;

Ftior tp paking any «lter«ti~ine
to the core the SRH,"« «'lmll bi
tunetfoInall'y teiii ~

'd ii'n'd ehe'eke'd
for'se'u,tion re«jponee. Yhe'ii-
af ter". Ivhile rijuirod to be

'y'ergbla", thaI SPX'«vill be
eh'ecka4 d«ily for re~ponae-.

'a; The SRM shall be ipse'rted to
th'e normal operating level.
(Use 'of 'special imoveable;

,dunking type detectors dlur'ing
initial fuel 1'oading,ankl
'maj'or core alterations in place
of homal detectors is per-

i. missible as long 'as the d'etec.tot
is 'connected to the nidor'ii~1 SRM

circuit.).
I

b. The SRM shall .have 'a;miniiniim 'of,;
3 cps ~ith,all:rods fully
inseited 'in,the core, if 'o'>ae

'or 'more 'fuel assemblies are 'in
the .core.

.'2'-''"D'uring a complete core remova.l'„
the SRM's shall have an ini'tial

'm'inimum count rate. of 3 cp's prior
.'to .fuel reuoval, ui'th all rods
'fully ''inserted and'rendered
,el'ec'tiically inoperable,. The
:c'ount rate Mill diminish dur'ing
'fuel removal. Individual control
'rods 'out'side -the:periphery of
-the, then 'exi'sting fuel 'matrix

,-'may -'be e'lectrically armed and
.mov ed 'for ma in t enanc, e a ft, er
:all fuel in .the. cell containing
(c::n:roiled l.i.'hat =:nor !
ro" !.avc be..': >vei.'::::.;: the
reac'tor core. '30.'i
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-260

BROMNS FERRY NUCLEAR PLANT UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 40
License No. DPR-52

1. The Nuclear Regul,atory Commission (the Commission) has found
that:

A. The applications for amendments by Tennessee Valley
Authority (the licensee) dated August 2, 1978 and
August ll, 1978, comply 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
applications, 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 heal,th and safety of the public, and
(ii ) that such activities will be conducted in
compliance with the Commission's regulations;

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

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





-2-

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 S ecifications

The Technical Specifications contained in Appendices
A and 8, as revised through. Amendment No. 40, are
hereby incorporated in the license. The licensee
,shall operate the facility in accordance with the
Technical Specifications.

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

FOR THE NUCLEAR REGULATORY COMMISSION

Thomas A. ppolito, Chief
Operating Reactors Branch 83
Division of Operating Reactors

Attachment:
Changes to the Technical

Specifications

Date of Issuance: November 16, 1978
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ATTACHMENT TO LICENSE AMENDMENT NO. 40

FACILI'TY OPERATING LICENSE,NO. DPR-52

DOCKET NO. 50'.-250

Revise Appendix A as follows:

Remove the following pages and replace with identically numbered pages:

33/34
35/36
51/52
73/74
75/76

113/114
131/132
205/206
207/208
241/242
293/294
303/304

Revise Appendix 8 as follows:

Remove the following page and replace with identically numbered page:

41/42

Marginal lines indicate revised area. Over leaf pages are provided for
convenience.
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TABLE 3.l..A
REACTOR PROTECTION SYSTEM (SCRAN} I'ASTRIPCD'TATI''.i REQUIRE?KHT

Min. No.
of

Operable
inst.
Channels
Per Trip
Sl::a m (I) Tr i Function Tri Level Scttin

Modes in Which Function
Must Be 0 erable

Shut- Startup/Hot

Action 1

1 Mode SMitch in Shutdovn

Manual Scram

IPM (16)
3 High Flux < 120/12$ ,indicated

3 Inope ra t ive

2
2
2

2

APPS (16)
High Flux
Hlrh FLux
inoperative
~nMnscale

See Spec. 2.1.h.l
< 15Z rated pover

(13)
> 3 Indicated on Scale

Hi~a R:actor Pressure < 1055 pele

."-(22) X (22) X

X X (5)

x(21)
x(21)
(ll)

X

x(i~) (»)
x(ls) x
(11) X(12)

x(10) x x

1.A

1.A

1.A

l.h

1.A or l.b
l.h or t,b
1.A or I.b
l.h or l.b

l.hH'rh Orwell
Prcssure (14)

Reactor Low Water
Level (14)

Hlb!i Water Level in
Scram
0'charge Tan'a

< 2 paid

s 538 above vessel tero

< 50 Gallons

X 8) X(8) X

X(2)

l.h



TABLE 3.1.A (Continu d)

Hi,I!. tlo.
of

Operable
Ir st.
Cha!!nels
Per Trip

'Hodes in .Which Function-
Rue~t,Be 0 nable

Startuo/Hot
~Refuel 7

' Standby llurv Act.ion 1

Ha,in Stea:-. L'ine Isolation
Valve Closure

< 1Q~ Val ve Closure X(3)(6) X(3)(6', X(6) 1.A or 1.C

Turbine Cont. Val.ve Fast
Closure

Upon trip of the Fast X(4.)
acting solenoid valves

x(a) x(n'l 1 a.nv 1'

Turb a I!t <ann uslnan f ln< Aa t v tv
"

v «a e v a " a«e V J e C
1naf lf 1.. rl-yte l Vt. «eeJ>Urt.'(4) X(4) x(4) I.A or I.D-

.Turbine CC:!trOl Valve-
Loss of Control Oil

Oa ne e an web,
~ f'«NMM~ t\

Turbine First Stage.
Pressure Permissive

> 55.0 psig

< 154 psig

X(4)

X(.1 8)

v,{4)

X(18)

X(4-)

X(18),

1.A'r 1.0

(»)

e.'urb!ne Condenser Low
Vamuv--

Hain Stear! Line High
Radiation (l4 )

> 23 In.. Hg„Vacuum X(3)

< 3X Normal'ull Power X(9)Background'(20)'(3)X(9)

X

X(9)

1.A: or. 1.C

1'.A'r 1.C



IIOTES FOR TP P.LE 3.. A

There shall b» tvo opersbIe or tripped trip systems for osch functinn.
If the mini~a~ number of operable instrument channels per trip oystc=.
cannot be met for both trip systems, tne appropr'ate actions lio cd
belov shall b« taken.

A. Initiate insertion o operable rods ond complete insertion of all
operablc rods vithin four hours.

B. kcduce pn"er level to IP'I range and place mvde svitch in the
StartupiHot Standby position vithin 8 hours.

C. Reduce turbine load and close main steam lin isolation valves
vithin 8 hours.

D. Reduce pover to lees than 30X of rated.

2. Scrnm discharger. volume high bypass may be used in shutdovn or refuel
to bypass scram ~.ischarge volu~e scram vith control rod block for
reactor protection oya em reoet.

3. Bypassed if reactor pressure < 1055 paid nnd mode ovit=h no" in run.

4. Bypassed vhen turbine first etage pr ssure is 1«os than lp4 psig.

5. IRH'o are bypassed Mhen Q'R't'o are onscale nnd the reactor node svitch
io in the run position.

6, The desi<.n permits closure of any tvo lines vithout a scram being
initis ted.

7. Uhlan the reactor is subcritical nnd the reactor voter temp .- turn s
less than 212'V, onlv th folloving trip functions ne d to ba operable:

A. Mode svitch in shutdovn

B. Manual scram

C. II'gh flux IP'I

D. Scram discharoe volume high level
I

E. APRM 15~ scram

8. Not required to be operable vhen primary containment integrity Is not
required.

9. Not required if all main st«amlinus are isolated.
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head i s not boTKed to tlute ves el.
The APRs dovniscal 'tr~.p function id o'nip Active Mhen the
reactor mode s~itch i.'n run.

)2

13

14

15

16

17 ~

18.

20,.

'21I.

22.

Me APRM dc~~scale "=" p is autorna', ically bypassed @hen th'e
TRH 'instru:,eI~taticnI ',s operable arid nct, high.

~
*

Less than 14 operable LPBN', o pill caiuse a trip system tri'p; i

Channel saba", d by R'.eactar Prot.oction System, and Primary
Contair ~e.".t an~5 Reac or Vessel Xsalation Control Systen,.
channel failure !nay be a ch ~el fa'ure in each system.

'The APRH 15'K acr ~ -'s bypassed in the Ruin lMde.

Channel shax'ed by Reac ar Pi.ateeti'on''ystem and R actor
Hanual Cant=al System (Bad Black Por ion), A channel failar'e

'aybe a char!nel 'failu="e .in each s"y,sitem. '

Nat,recpxired Mh'le pe, far;ninq lcd pcMer physi'cs tests at
atmosph'eric';:ressu"o during or af~'er'kfheling at paver
lev.ele not tc) exceed 5 l%(t) .

Operabil,:ty is requireci whe~i normal firs.-stacje pressur.o is
below'0"

(< 154 ps i g ),.

Action 1.A or 1.D shall be t,aken only if the'e.~ss5.ve, fai s
in, s.uch a 'manner to. prevent the af.'..e. ed 'RPS'ogic

frcai'e'rformin'g;i"s; intended function. 0'the~ise.', no'ct:ian~ is.
requi'"ed. '

'n;

alarmi settings of'I.s. times, nornai background't i,atedl po~er shal,',Ii
'e.

establli;s,.",equi ".'o al;ert the,, opera ter to abnormal< radi'a,t'oni 1'evelis. i'ni
'r'&nar'g,coo,l,an',,

Tl)e APRHi High Fl,ux arid: Inoperative TIrips, do not. have, to, be; operabl'e
in< the Refuell Hqde iif:, the source Range Monitors are; connectedi to'ive;
aI non-coinci'dence,. lIigh, Fl'ux, scram, at 4 5. x; 105'ps. The: SRH's. shal'~lw

'e

*operable per Speci'fication, 3..10.B.,li. The removall of, eight (8)i
shor. tingi 1Iinks. i,s, requi,redI to, pr.o,vi.de,

non;co,inc.cadence.

hi gh-f:1'ux:
scram protections, fir;orn the Source, Range HoniItors.,

The three requi,red.i IRH.,'s per,, tr'ip channelil i:s. not, requiredI in the
Shutdown or Refuel'odes if<'t least four, IRMA's, ('one i'n each core
quadrant;) are connected. to g;i,ye. a; non-coinci,dence;,,IHi'gh Flux scnam:
The removal, of, four, (4,). shor't,ing,'ll>inks i''. requ'i,red~'t'o,'provi"de
non-coincidence high-f>l:ux scram pr.otection froiio the IRH.'.s.
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LIH TINC CONDITIONS FOR OPEHAT1'ON NIRVZILLAHCE RX UIXBEHYS

3o2oD OffM89 Post Treatment Isolation
Punc

talons

(b) Pic<i and itc,or tho diito
,that ono ot tt1Ii o»o off-,gas
post treatment: riidiation
ienitori ia macle I>r tound
to bo inopiiabl»o cohtiniied
riaccor poMer operation io
permiiii'bio during the next
seven day ~ , prcwidad that
the inoperatilo monitor
tripped in the doo»nocalo
position. One ridia cion
inoaitor <cay bo ou1'. ot
~orvici for tour houro
Lot functional toot iind/
ot 'calibration without
the mouicor boinW in a
dcn»naca 1 » tripped
condition.

o 2 D Off«Gas Post
Treatment

Isolation
Punc1:ion

(c) Upon the loss of both off-
8aa post treatment radlia-
Cion monitors, initiac,e an
orderly shutdown and shut
,the

marinate,nm

isolation
valves or the off-gas
isolation valve within
10 hours.,

Tho limiting cond i c icnd ot op» a»
tion for the inocruc~ncacion ch t
econ'icoro dryvell loaoc detoccion
aro givan in Table 3.2.E.

~Dt ve 1 Loll'x pet "i".

Inatiume'nca'ticln Shall bo talibrsccd
and chc,c'iced ai'indico ted ii Tabl~

'.2.5o

Fo Surveillance Inot tuminto t<on po ,

'Iu&»I'1'rnco Inacr"."':ntatio1

Tho limiting condition tc»t the
in~ crumentocion ckoc provides
~ urvoillanco intor~cion roadouco
~ ro given in Ta'bio 3. 2 ~ 1 ~

'Inattumchtaticn o".o11 bo
'and chackod ao indicated

ca lib' ted
in

'Table'o

Control Roon Ioolacion

The lim'tin~ cocAicicna tor
inocrumontation Ch»c kaoloceo
the control iota ond inicmtea
the control roo;: occergoncy
proo ouri cat ion ayo tacLo aro given
in Tcblo 3o2oGo

Go:Control »ocw -'FsclaP~»".

Inotruroencitkon shall bo
~ 'nA checIccd'i''iiMkcaci!d
io2oGo

mlibr'o'ad
in ab

'92
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5. This !unction is bypassed vhen the coda avftch is placed 'in 'Run.

9. This function is only active vhen th ~ Ada ev$ tch is ii Run. This
function ia autonstfcally bypassed when ths IRK fnst~antation fs
operable «nd not high.

10. 'The inoperative trips are produced by tha tol)owing
tunctiona.'.

SRH and IRH

(I) Loc'il

"operate�

-eili&rate" switch not in operate.

(2) Four supply voltages low.

(3) Circuit boards not in c ircu't.
b. APh(

(1) Local "operate-cslibrste" rrit h not in operate.

(2) Less than 14 L'PRPl inputs.

(3) Circuit boards r~t in circuit.

c. RbH

(1) Local "operate-calibrate" avitch not in operate.

(2) Circuit boards- not in circuit.
(3) RSN fails to null.

(4) Less than required nuaber o! LPGA{ inputs for rod aelectad.
11. Detector traverse is ad)usted to 114 «' inchea, placing the

+,

detector lover position 24 inches belov the 1'over cora plate.



TABLE
3.2;D'FF-'GAS.

POST TREATMENT'DOL'AT'<ON"''2STRU'<tTAT'~ON

.Kn. '.to;

Function.

Off-Ga's Post Treat6ient
Mnn'4'l ni.

~ ~ VV/

vrr-vas rost ireat2aent
T / n*l ~ 2". 4 n'n

VAV '4 /.V ~ ~

Tr'i' Level Set:tin '.

wl22O<C. gNote''A'ctt'on.
2)'e

22'va v. / ~

'ema As:

2'nsr al'es~, or 1, dovnscal
and. 1. upscale,, or 2. do~
seal'es vill''solate
of f.-.gas. line..

tr{22~-s22ste222 vith
auto'ransferto another source

IOIES.:-

1'o vhcncve r the 222ininun nu222ber operable'annot: be'-met, the indicated. action'hall be taxen. L
2; 4C't 'O'6'.

A." Re'fer to Se'c t ion. 3. 2;D.l.-b'-

R'e'fcr tn sect'<on 3.-2.-D.y.

3. Ii'ip eCttin'j:to corieiporid to Specific'ation 3.2.D'.'l.a



The HPCI hfph i:nv and tc«<pr raturc inst rue<ent at fun ar< provided to detect
a break fn thc HiPCI ste~m pfpfn~:. TrlpplnR of thl~ fast rus<cntation re-
d ults fn actuation of HPCI is< a'oii valves. Tripp l<ip logic fot'he hifth
f]ov 1s a I out o( 2 logic< and all sensors are required to be apezab]e,

llfbh temperatur< ln tli< vl lofty nf tlic HF„J equipment fs sensed by
~ ets of 4 bf«et a I.' c temperature s>f t (lies. The !6 te ~per«ture auitchea
are arranRed ln 2 trl; sy«te«<r ufth 8 temperature su! tche'n each tz'ip
system.

The HPC l t r I p s<' t l <i., r. 9.< I'sf ( )i I ! <sf< < I <'~ s'..<I 2":0 I f<,r hf gh
peraturc sr< su( h Ll<.-t ter< i'r«<vc< y I s prrvc n< rd ai. ' I ssfon product
r e I e a s e f a u I t li '. n .';: t s . ~

The RCIC big!i ( Inv and «'mp<'ra< ui c I<."t ru<'e«< a( I<.i ore arr ngcd the sa<s!
as that for tl: HPC!. Tlie tr lp set t fng < .'50" «.,0 (o: hfCh f lou and
200'F for te<.pcratu< e -r<. bee< d on tl c same critc.'.'a as I e KPC].

lligh temprrat»re a! th< F< actor Clcanut< Syst ra . !no<'ra fn could jndfcatc
a break fn tlic c!ca.»<p syste . Q.cn hfgl< temper cure occurs, the cleanup
ayste«< is isolate"..

The inst ruocnta finn vhfzh fnft fat rs CSCS ac tfc n is sr rsnr< d

bus system. hs fcr o:her vftal f«atrureritatfon orra»red
thc Spec f f !cat !on pter erves t'h e c.'(rc t fvcnees o( the systen
periods vhrn r:aln<cna~ce or testfng fs bef~p perforneC. An
this fs uhcn !vg'.c functfona'. testing fe being pecforne ..

fn a dual
this fashion,
even during
e«ccptfon to

The cont rol ! c<'! ick I una 'n«s are provided tn p«'vent c«cess 1 ve cont! o]
rod uf tl Jr~us) o th: t !ICl'l'. d~es nn'. decrees~ tc ],Ot . Tlie trip ]of!fc
for thfs funct lo." fs ! out of n: c.g., nny tr l 0 or< one o.'ix
efght IR."'s, or four SL'I'a uf]l result in a r<d b!ock.

Tl<e mfa 1 "us 1 ~ .." '~i n: (I<anne < r"jul rc-cnt 5 as'u. e sv ~ '( lent inst run<enta-
t IOn tO aaaui ~ ! «n!<.Rle fa'lure triter!. !; net . TWO RBM ChannelS are PrO-
vided an"'nly one of these may be bypassed from the console, for mainte-
nanice anc./or testing, proviaea that this condition does not last longer than
24 hours in any thir-y day period. This time period is only 3C of the operating
tire in a sonth and does not significantly increase the risk of preventing
an inadvertent contro'od withdrawal.
The APR.f . csd t I

hack

! i>rc r lan .1 s f)ov b! ascd ans p< ev st s a sf Rnf ffcant reduc-
tion fn rCP'I, ca pro! ~ l;y c 'r.'ng opcrat fon at redact 'lou. The APR.'I pro-
vides Cress cc rr pr.: cr t I(«. f. e., !

I'<it�

« the grc ss cc re power increase
fror. uf th'rais< of:< n! ro! rods ln the normal vft<<craual sequence. The
trips are set a; tsar H„-pp fs oatntafned greater than ].06.
The RBH rod h!n«~ f«» !!iin pros fc'cs L< ca! prate c. f~«nf the core; i.e.,thr prevent fcn n.'r 1 t f col po er fn a local region;o'he core, for a
afnRle rod vfth<fra~~l error fror«< If«<ft!rg control rod pattern.
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If the IRM channels are i» the >~erst condition of ~ r>lip«ed bypass,
sealing arrangement is s»ch that 'ar»nt>gassed Ik'". charm" ls, a rod
signal is generor,>'d hi" > nr» th> di tc> r i J neiitrons flux has fnCrea»cd
a>ore than a fact. ur or 10.

,»!, downscale indfcatinn is an indication tbsp ins>truner>t has> failed or the
fns t rumen t ii nnt sens i tive enough., In either case the instrurr>er>C vill
not respond to c?>antics in control roJ u>ation,and thus, control rod riatian
is prevented.

The refueiing inrerlocks also op>'race ai>c ~logic, c]an>!~e',, ',)nd are required,
for safety only «hei> the cade s«itch is in~ t?te pefueling position.

For c f feet fvc emergencv core cnolinr, fcr small pipe 'breaks, the HPCI systIer»~
roust funccfan sfnce r;:actor pre.!sure does not decrease rapid enough to,
alla« efther core spray or LPCI co operate in time. T?ie auto»istic pressure
relief funcrfo» fs provided as a backup to the HRCI in the event the HPC1
does i>nc ap> rncr. ~ r>e arr;>ngemcnt or'he tripping ccncacts is such as ta
prnvidc this fu»> r rr>r> «hen npccs»af Y and minimice. spur iaus operation. The
trip sec ciA>.a r,Iver> 1» the specif icstin» are adequate to assure the above
criccrf» are mcr. )hc spccjficsc ion preserves the effectiveness of the
system d»r 1»q per $ n Js of n»ih> enance, ter>ting,. or calibration,, and also
mfnfmf:es che risk nf inadvertent operatipn; i,e., anly one instrut»ent
channel oiit of servfce.

Tw past treat~et>c r>f'f—:.:>s radiacian ..;.".nice,rs,are prcvided arid> ihen theirtrip paint is reached, cause r!n isalstiai> o. rhe of f-gas line. Isalarion
is initiated «her> bac?:, instr>c>uncs reach their high trip point ar one has
an upscale trip «nd the other a dovascale trip or both have a dovr>scale,trip.

Bacl> '.»scrumcncs are. rendu],red far trip but the instruments ar4 set so
that any instr»mence are set sa c1I>ac che,instahtaneous stick release rate
limic given ii> Speci f feat(an 3.6 is noc exceeded.

Four r.id t»c fnn >~~>» I i «, »lrc pi >vi l ~ l $ >'>r eac)> u»l'c rhich 1nf ciace Prie>sr y
Conc»f»mcnc foal»c ia» <Cro.>p 6 f»o!ar ja» va,ives) Rcacror Building Isolation
and ape rac fon of chc Standby Gas 'Tres.;;ent l5ysccm. These inscrurr>ent channels
e>onf car tl>e radiac fo» in che Reaccor i one ventilation exhaust ducts a!nd! in,
the Refuelfng gone.

Trip s>'tcing of 10>) mr/hr fcr che own!cora fn the Refueling Zone ire based
upon initiating norma! v> nti >acfn» <solar ion and SCTS operation aa t?>!«t!
none of the act fv|Lcy releaseC during the refdeling accident leaves the
Reactor Building via t?>e normal ventilat(on path but racher all ths activityis processed by the SCTS.

slav incegracars and surp fill rate and put»p ou.~ rgte cfc>ers s."e used:o
dctcrc>ine leika "e in the dry'veil. A syecer» vhereby the tire intervai,:ptill 1 kha«r> 'volume vi,ii be uti'ized to prolvide g backup. & air sarplfng
ay a t em ii a 1 >> a provided t a d e c e c c 1 e a ka g e inifd e t?i e p rfc> a ry c on t a Lni>> en c
(See Table 3. 2, E) .
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cc»>s<.<t«c'>> cn o: rc ";. lc ! ry ~c>'iden ts arc
tr!: ) 6 t nc "rra flu-.. ':h" r<'ye< rcrc".".c of

)<rr f>cc»no nnsurr s that .> .r err r. lent,
r<. <1>» nt or a)<ovc .)>c )»'. t! 11 vc>}u> nf

acr «.. 'l 1'> t!, ><ns ly «n( '. rir>i'.cnt s .'ru<z

0 >. o >nreb>r ..<>5 ch <>>ic l «n > d be <lf)c)uitc
)>)tro'>c)< tc c: 1 c '.col 1 ty < s! n", rc>co<>cncous
t cr-<) con.r,ll md r.' .Jr vn l. A m ..i-.es
!>:"'('s are )>rov'<.'ed as nn cdc!co conoervatiaa.

5. The lcd )>1oc~ .tonltc>r (ha..) is des „n>d cc< auto at cally
prevcr>t f»~l <.''.ng. 5n tn.'vc»t of erroneous cod wi
frn> 'n.„-: ic,". ot h1gh plover r)en:<1ty dur(iq hl>)h power level
o'r

creation.

'Two RBM channels are provided, and one of these may
be bypassed from the console for maintenance and/or testing.
Automatic rod vit!tdrawal blocks from one of the channels vill blcck
erroneous rod vithdraval soon enough to prevent fuel damage. The
specified restrictions vith one channel out of service conservatively
assure that fuel damage vill not occur due to rod vithdraval errors
when this cordition exists.

A 1ir i ting cnntrol rc d pat tern is a pat tern vhic)< resul t s
in t hc core being on a thermal hi"draul f c 1 ir>i t, (ie,
>fCPs", given bv Specification 3.5.k or LHGR of 18.5 for 7x7 or
! 3. v fnr Sxb) Dur ing usc of such pit terns, i t i s

]t d! ><'h<it testing of the RB!l system prior to with-
drawn! nf such rods to assure its operability vill
aesttre tha t improper vi thdrawal does not occur.
I't i s norma1ly the responsibility of 'the Nuclear
Fnr" in«cr to ident ify these limiting patterns and
t "r des i gnat ed rods either vhen the 'patterns are
initia11y established or as they develop duc to the
occurrence of inoperable control rod's in other than
lihitirg patterns. Other persnnhel qualified to per-
form these functions may be designated by the plant
super tnt enden t to per form these func ti'ons.

Sc ram I nn< r r! on Ti-..es

The cohtrnl rod system is designated to bring the reactcr
subcri'ti'c : at the rat'e fast enough bn prevent fuel datr.agc:
ie, to prcv«-..t the k)CFR from becomihg 1es's than 1.06 'h'
'c>it inl pc 'c r tra'r>sient is given in Reference l. Analysis
of this tran"ient shows that 'the negative reactivity rat.es
r»suit in) f rc -.. the scrim with the averaf:e response of a 1 1

the dri v«s .i» given in the above speci f i ca't ioh prnv i de 'the
required pr't rct inn, and HCPR remains greater than 1. 06.

On .in c.'t '. v !::)', snr>< degradat fnn of con't'rol ro'd scram
)>c t furr».. " ..ur c d dur in'lant star't'ul and was determine d
l c ~ >''

~ <
>' ~
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part tculatc mater fal (prahsbly construct fap Jebc'fs) p'ui ging
fntc mal control rod drive fflter.. 'Fhei design of the present
conc ro'od drive (Hodel 7RDB1448) fit gro<slp fceproved by th»
rclncnc >nn nil che f f Jl ter co ~ lo-.ation ou( of the, scram drive
path: !.c., ft bnn nn longer'nterfere vfcn scram< performance,
even f! camp)lcce) v blc eked.

The degraded performance of che ac fginal dlrive (CM)7RD51C4A)
under dirty operating conditions and'h'e fnsensitfvity of the
rede ~! gdcd drive (CR."7RDB) ~CB) has bi.en demonstrated by s
~ er! e of engine~ring tests 'under simulated reactor operating
cond! c fons. The successful pcrfarmahce of the nev drive under
actu~l operating conditions hae also been demonstrated by
cnna! scent.y goon in-snrvice test results far plants using the
nev drive and may be fi ferred fram planets ius in'he alder madel
Jriv ~ uf th a modif ied

enlarger

screen size, internal filter vhich
fs 1 se prune to plugging. Data has ~been ~documented by surveil~
linc: repcrto in various operating p]lento. These fncludc
Oyster Creek,, Hantfcello, Dresden 2 and Dresden 3. Approximately
5000 drive 'tests have been recorded to date.

Follnvfng ident iffeet fon of the 'plugged f fleer"'roblem, v'ry
frenucnt scram 'testa vere necessary to enHure proper perfo~ancc.
Hovever, the more frequent scram tests are~ nav consfderea tot,ally ~

unneeessarv and unuiee for the falloving r'easonlo:

l. Crrscfc ecrsr. performance hes be'en,,fdentfffed cs due to an
obstructed drive filter in type "A" drivee. The drfves fn
BFhr're af the nev "B" cype deefgn vhose sera" performance
ie unsf fecced b~y f fleer condit for>.

2. The d!rt load
rase:or vhen
to f love and
t ian and meei
5yetem%. Rei
stroke, smal)
refueling cyc
ierfor~nce,.
'uf fCc Lent to

f s prim..rf ly released d jricig ~ tac'cup of the
chc rcaccar and fto evstrns are first eub]cctcd
preen ire end cherry) strceaee. Special attcn-
urce i re nov being taken to assure cleaner
ccore vfth dlrfvee ident fee! or similar (shorcer,
cr pfNton areas> have operated through many
les vcth na sudden 'or erratic changes in scram
Thfe preaperation~l and stertup testing is
detect anomalo'us /rive perfonnance.

3. he 72-hour nucage linit uhich fnfti'ated the ~ tart ofthe
frequent ~ cri'm tenting fe arbitrary„havin" no lngfcal basis
other than, quantifying e "ma]or outage"'hfch might reasona-
bly be caused bv an event so severe ae to possibly effect
drf ve per fan ~nce. This requirement ie unvi se because f t
provfcec an incentive for shortcut actions co hasten returni.iq~
'o'n line" co ~ void the addi tfonel testing due ~ 72-hour outag','.
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TABLE 3.6.H

SHOCK SUPPRESSORS {SNUBBERS)

UNIT2 - page 7

Snubber No. ~Ss tern Elevation

Snubbers
Snubbers in High Inacces~ibie Snubbers

Radiation Area During Snubbers Especially During Normal Accessible Our
~09 ii~00

R9 - north

R9 - south

RCIC 564

RCIC (ring hdr) 564

Rl upper

Rl,. 1 ower

R2 - north

Condensate S&S

(ring header)

Condensate S&S
(rin'g 'header)

Condensate S&S

(ring header)

548

548

548

x

- R2,- west

R3 - east -.;

R3 - west
'"

R4 - north

R4 - east

R5 uoper

RS lower

Condensate S&S 548
(ring header)

Condensate S&S 548
(ring header)

Condensate S&S 548
{ring header)

Condensate S&S 548
(ring header)

Condensate S&S 548
(ring neader)

Condensate S&S 548
(ring header)

Condensate S&S 555
{ring header)



:,TABLE 3.6.H

SHOCK SUPPRESSORS (SNUBBERS)

:UN 1T

Snubber No.

JS@ IC 7 1

SSX-2

SS9-3

SSZ-4

SSZ-5

SSX 6

SSX 7

PC'5 h
27C „0

.SSZ-1A

SSY 2A

SSX-3A

SSZ-4A

SSZ-5A

SSX-6A

SSX-ZA

SSZ-BA

~Sstem

PSC (ring hdr)

PSC (ring, hdr,)

PSC I ~ inn hAa \

PSC (ring. hdr)

PSC '(rino 'her')

PSC (ring hdr)

.PSC,(ring hdr)

„y":SC .(ring,ndr j

.f!SC (ring hdr)

ocl" I ir 1~bif I ~ l'JJ, I 1'V I r

,PSC (ring hdrJ

PSC (r ing he~I.)
I

PSC,( ring,hdr)

PBC,(ring hdr)

PSC (ring ada)

PSC (ring.hdr)

Elevation

525

525

525

525

525

525

525

525

525

52.5

525

:;Snubbers
Snubbers,in High Inaccessible 5nubbers

.Radi a t ion Area "Our ing;Snubbers .
E spec i a 1 ly During ~Norma l Access'ibl e .'Ouring

Shutdown+ - Oifficult to'Remove ~0 eration ",Homal 0 eration

'X

:X

'X



TABLE 3.6.H

SHOCK SUPPRESSORS (SNUBBERS)

UNlT 2 - page 9

Snubber No. ~Sstem Elevation

Snubbers in High
Radiation Area Ouring

Shutdown~

Snubbers
inaccessible Snubbers

Snubbers Especially Ouring Normal Accessible Ouring
Oifficult to Remove Operation Normal 0 eration

R33 EECM 605

Rl upper

Rl lower

R2 upper

R2 lower

R3. upper

R3 lower

R4 upper

R4 lower

SS1-A

SS1-8

SS2-A

RBCCM'BCCW

RBCCW

RBCCW

RBCCW

RBCCM

RBCCM

RBCCW

615

615

615

615

615

615

615

615

Recirculation 556

Recirculation 556

Recirculation 558



TABLE 3.6;H UNIT' -..page 10

SHOCK SUPPRESSORS SNUBBERS)

Snubber No. ~ss tern. El eva t'ion

Snubbers in High
Radiation Area During Snubbers Especially

Shutdown* Di'fficult to Remove

Snubbers
Inaccessible
During Normal

0 eration

Snubbers
Accessible During:

Normal. 0 eration

C CO ClJJC 0 Rcc 1 rcU I d tloil 558

SS3-A(295') Recir'culation 564'

C'C'0 ls I 1')401JJJ rers JJJ I RCI I rCU I 4 t ron

SS3-B(115') Recircul'ation 564

rr5 "cs/ereosJJJ 0( I JV Rcc I rcu I d t I on

SS4-A Recircul'ation 570

c''l csJJV 0 RCC1r CU I 4 L, I U«
r snOIV

SS5-A(262') Recirculation '81
c'rc 'ls I waco \

ssl JIJ / Rcc 1 rcU I d t Ion mt
JO I

SS5-B(35') Recirculation 581-

c r c ss I cs cs 0 IJJU 0/70 / Rcc1r cul atlosn cn1
JO I

''S6rA

SS6-B

Recirculation

Recirculation

568

SS7 Recircul ation
564'O

CSJJO CS — ..1 a
Is YS. I I S. U I 4 I. I V« C rms

JOV

*Missiii'ir>I icsssc tn thi r Tmh1n Assn 4'n rhhtlnnr '4n h4nh Nh JI4 ms tnn hrhhr rl 1 J: h r ~ h e.e J e. ~ I escsr " e.
~ Ivu ~ ~ e uu s every s v s ~ ~ ~ o ~ uu s u uu Y uu srsssssssJto s ll sl s srsl, s au su s s use as Yeso >ssvu I U O'Y QUUsss I I I YU I 0 llle I1Nr aS Pal I

of .the next l,icense amendment.



3i 7 ~ C Seconds r Conza fnmenz $ .7.C 5!cori.:!;- l.oncalnrent

cap ab i 1 i t y t o maintain 1'/4
inch of vater vacu w unoer
calm vind ( < 5 mph) condL-
tiona vith a system inleakage

rate of not more than
12,000 cpm.

b. Secondary containment capa-
bility to rcalntaLa l/4 inch
va ter vacuum under ca lm ~in"
( ~ 5 mph) conditions vith a

sys tern inleapagp ra t e o i
not more than 12,000 cfm,
shall be demonstrated at
each reiueling outage priv;
to r e fuc ling,.

2 ~
'f reactor zone secondary con-

tainment integrity cannot be
maintained the fol'loving con-
ditions shall be met:

a. The reactor aha 11 bc made
'aubcritical and Specifica-
tion 3.3.'A shall be met.

b. The reac tor aha 1 1 be cooled
dovn beloM 212'F and the
,reactor coolant system
vented.

2. After a secondary containment
violation is determined thc
standby gas treatment systemvill be operated Lamed ia e ly
after the affected zones are
isolated from the remainder of
the sec onda ry con t a inmen t to
confirm its ability to main-
tain the remainder of the
secondary containment at 1/'-
inch oi utter negative prcssure
under calm vind conditions.

c; Fuel movemcnt,shall not
be permit tcd in: the reac-
tor zone.

d. primary containment 'ntegri:y.
main aine'.

Secondary containmcnt integrity
shall b» ma)ntnfneJ in th» rc-
fue 1inp zone, cxce pt aa speci-
fied in 3.).C.4.
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T")Wi;" rO)'t>Hh in'AS i'ritt it'i i:itAii t'>~ .iURV1:If.L",ih'C: .«c,"6,'f j,.!1 iZ:iI'S

Secondanr" Contninirent

4;. If,refueling zoiie
secoH<!aiy'on3ain>mericaniiot b', main*taired

the folioyirig c(conditions shall
be met:

ai Hand) 5ng of spent fuel airid
all operations over sj>ent
fuel pa>ols arid open reac-
tor'ells coritaiiiing fu'el
shall bc prohibited.

b. Tl>e s tnhdby Zas trb,a ti>ent
ayste»> sucttLon>tc> tll>e

re'-'uel

in>, tone uil) be
bio<.kcd cxcc'pt fcir a con-
tro)le« lenkaje aren si'ed
to oss0rc the achicvin j of
a v>'cu»»> of at )cast 1/4-
ihch o( water and not os!i
3 ihchcs oi wa te'r'n all
three reactor 'zones.,

Primnr Cnnr'a

ibad>c»

t I nol n't ion:Valve t> D. Prinnrv Cont'8'.r'.-..eht,isol:.".<c>n Valves

). Durinr, reactor 'pbucr'per" tion-,all isola't5o>t valves 1'i>tcd in
Table 3.7.A and all reactor
'cool'ant sys'te~ inst rur>ent lin,e
flow check va)yes i>hall bc
o'pe'rable 'except a's ipeci,fi'ed
in 3.7.D.2.

1; The,prir..a-.y con.ainr:ent isqla-,
tion valves surveill.".»ce shall
be 'pei fo'~ed as 'follows:

itt. 't. less once per oper)t-inj
'i'.ycle the operabl" 'soli-

t 5lon va 1 v "s tha t sic
jc>ye i opera re>d and auto=
t»i>tically init"..atcd shall
bc! ties ted fir si~ula te«
auto>i>>'>tie initiation, and
cloiurc t!Lmes.

),t 1eaa t c>'nce j>ei jua r i: er':

jl) Al1 .nc>r>..a).1 j 'i~pen poycr
opprateC isola'tion
valves '(exc't for :ha
t>tain steam li.> pouer-
c>peiatco iso'a ion
valves) j)ull bc 'fui '

'c'lossd aitd rec jere«.
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lTINC 'COHDfT!OI!5 POR OtCRAT foal 50xvEILLA!IcE LE utawE»TB

), ~ A ~lliul Rl ~ CETIC I i 1 C

comr,on transformer and
cooling tower transformer
cap@hie of supplying power
to the shutdoIm boards.

b. A forth opt rab.'e un! ts
1 and 2 diese! generator.

4. Buses .and Boards Available

a. Start buses !A and lB ~ re
energf zed.

b. 'Tne units 1 and 2 4-kV
shutdovn boards are
energized.

c. The 48C-" shu>do~!I boards
assoriatrd uith tne unit
are enrrgi ed,

d. .Vndrrvoltngr re!ays
operab!e cn s".art
buses 1A and 1'B and 4WV
shutdovn, boards, A, B, C,
and D.

$ . Thc 2SO-Vo!t ucft and chutdovn
board batteries and a battery
charger for teen battery and
aaaocfatcd battery boards are
operable.

g Logic Sya t »as

a. Cooaeoo accident sfgnel
logic ayateo f ~ op»Cab'1».

b. gg0-V load shedding logic
ayacco i~ operable.

7. There shall be ~ rdnfoua of
103,300 ga! lone of die ~ cl, fuel
io Che acaadby dfcse'1 genera-
tor, fuul C ar.ke .

t I ~Auafli~ r tl Ctrl ~ l i t I

tba specified eisa» oaquenca.

c. Once a uonth the quantity
of diesel fuel availabla
shall bc

logged'.

Each dfeeel generator shelf
be given an annual in:pec-
cion fn accordance Mfth
instructions based on the
aanufacturcr' :!caamcnda-
Cfon ~ .

a, Onc e ~ noh th ~ shop 1 e 0 f
diesel fuel shell be checked
for queffty. The quality
~hall bc vfchin chr orcepca-
ble lfnfts specified fn
Table l of,the latest revision
Co ASTH D975 and logged.

D.C. paver gyst s - Vnft bstterfea
(250-Vott) Dfesef Ccnerator
batterfe ~ (l.'I-<oft'nd Shutdovn
Board batteries f250-Volt)

~ . Every uerk the specific
gravity eod. Chc voltage of
,the pflc: c.ll, and trrpcee-
Curc of an ed)scent cell and
ovtfel'I bht tery vol tagt Chal)
'b» ac»eared and logged.

b. Every thrrr ccnchs tht ota-
aureoents SL ~ ll be ~ad» of
voltage of czch cela to
ocarcst 0.1 volt. specific
gravity of earn crll, and
Cai pcrature of every fifth
call. These measurements
shall bc logged.

c, A ba t te r7 rs tod d1s cha rga
(capacity) test. shall bo
parfc~ad srs t,ho vo'ta~u,
tt~o, hnd cutout. currant
!ca»sure-onts shel 1 ba les]ad
st 1~tarvals nct, t,o oxcaad
24,CIOntt.S.
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LIKITI'NG COtlnITtOHS FOR OPFRA~T'0'9

).9.A Auxi l.I.~~~" Electrica) E'' t

RVEII,LANCE..RE~UIREMHTS.

Logic Syitrm~

b.

loih diviiio'nii of the cnmmon
iccident iii,t,"niil logic system
ah«ill be teoti'd evi,ry 6 mohths
to demoni t i a ti the t it ui11
function ori actuation of the
core spray system of each
reactor tn provide an auto-
eatic itert sipnal to all 4
units 1 and 2 diesel
generators'nce

every 5 months, the condi-
tion unclcr vhich the 480-Volt
load shedding Iigic system is
required shall be simulated using
pendent test svitches and/or
pushbutlton te,st euitcheo to ctle-
aonstrate that the load shedding
log ic system vou 1 d initiate load
shedding signals on the diesel
auxiliary boards, re:actor l".OV

boa rds, and the 480-V o 1 t ehur-
do'vn boirdls.

4. lJndervoltage Rela js

Once every 6 nooths, the con-
dition unclcr vh:ch the under-
voltage relays are required
shall'e oimulated vith an
undervolt.age on start buods
1A ind 1B to demonstrate that
the d'iesel generators vill
start.

294

b. Cence every 6 months, the con-
ditious under vhich thc under-
voltage relays are required
shall be simulated with an
undervoltage on each shutdown
board to demonstrate that the
esse>ciated clieoel'eneratorvill itart.

C ~ The undrrvoltogc reiays vhich
iltart the: d:icoel generators
from start buses )A', and 1.B

«nd the 4-k'V shutdot.~ boards,
<shall be calibrated anuually
for trip and reset and rhc
iaeaaurements logged.



I.>'CITINC COHOITIOHc FOR OPFRATION

>.LO.A Rcfuelin Interlocks

SURVEII.I.ANCF. RFOUIREHENTS

4.10.A Refuclin Interlocks

control rods are fully
inserted and have had
their directional con-
trol valves electrically
disarmed, it is suffi-
cient to demonstrate
that the core is sub-
critical vith a margin
of at least 0.38 hk at
any time during the
maintenance. h control
rod on vhich maintenance
is being performed shall
be considered inopcrablc.

3. The fuel grapple hoist
load svitch shall be set
at < 1,000 lbs.

4. If thc frame-mounted auxi-
liary hoist, thc monorail-
mounted auxiliary hoist, or
the se rv ice 'pla t fos hois t
is to be used for handling
fuel vith thc head off the
reactor vessel, the load
limit svitch on thc hoist
to be used shall be sat at
c 400 lbs.

5. h eaximum of tvo non-
ad]accnt control rods may
bc vithdravn from the core
for thc purpose of perfor-
ming control rod and/or
control rod drive mainten-
ance, provided the follov-
ing, conditions are satis-
fied:

a. The reactor mode svitch
~ hall bc locked in the
"re fuel" pos it ion. The
refueling interlock
vhich prevents more than
one control rod from
being vithdravn may be
bypassed for one of the
control rods on vhich
maintenance is being
performed. All other
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3.10.A Rcfuclin 1nterlncka 4, 10. Pi lite fuel in Interlocks

refuallnrt interlocks
shall be operable.

b. A sufficient number
of'ontrolrode shall be

operable so that the
core can bc made eub-
eritical Mii:h thc
strongest'per, able can-
tt'ol rod fully Mith-

,dra~ and all other
operable control rods
ful.ly inserted, or all
directional control
valves for i'emaining
control rode shall bc
d Sea rmcd electrically
and sufficient margin
to criticality shall be
demonat:rated.

6.

c. If raaintenance ie to be
pcrfornicd on tMo control
rod drives they reust be
acparat.cd by mire thari
tMo control cells in any

direction�

.

d. An appropriate number
of SRM'e arc ayailable
ae defined in specifi-
cation 3. IO.A.

Any number of control rode
raay be ~ithdrci~ or removed
.from the reactor core pro-
viding the fol 1 ouivig condi-
tions are aatisficdt

a. The reactor mode evitch
Ss locked in the "re-
fuel" position. The
re fus ling in t c r1'ock
Mhich prevents more than
one control rod from

With'he'ode'ell ector swii,'ch irI
the revue'1 or 'sh'utdo'wrni mode, n'o

'0nt'roll rod may be withdrawn until
two licensed operator'<; have confir,",.ed
that eiithei all fuel Iras been removed
from around that rod cir'haIt all
cont'rol rods iri'mmediatel'y ad„'@cent
cells have been fully inserted'nd
el'ectrically disarmed.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 205SS

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-296

BROWNS FERRY NUCLEAR PL'ANT UNIT NO. 3

AMENDMENT TO FAGILITY OPERATING LICENSE

Amendment No. 17
License No. DPR-68

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

A. The applications for amendments by Tennessee Valley
Authority (the licensee) dated August 2, 1978 and
August ll, 1978, comply 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
applications, 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.
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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-68
is hereby amended to read as follows:

(2-) Technical S ecifications

The Technical .Specifications contained in Appendices
A and B, as revised through Amendment No. 17, are
hereby incorporated in the license. The licensee
shall operate the -facility in accordance with the
Technical Specifications.

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

FOR THE NUCLEAR REGULATORY COMMISSION

Attachment:
Changes to the Technical

Specifications

Thomas A: (ppolito, Chief
Operating Reactors Branch 83
Division of Operating Reactors

Date of Issuance: November 16, 1978
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ATTACHMENT TO LICENSE AMENDMENT NO. 17

FACILITY OPERATING LICENSE NO ~ DPR-68

DOCKET NO. 50-296

Re'vise Appendix A as follows:

~Remove the following pages and replace with identically numbered pages:

32
35
50
77
78

110
134
218
251
252
318
335

Revise Appendix B as follows:

Remove the following page and replace with identically numbered page:

42

Marginal lines indicate changed areas.
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TABLE 3010h
REACZOR PROTBCTI~ STSTEN (~QQ ZZ~UHENTATZ01I REQUZRWBRT

Hin Ho
o~

Oper able
Inst
Channel e
Per Tr ip
Sj'~t1 ct o r vel Setn

Nodes in Mbich Function
locust Be erable

Shut Startup/Bot
dthht Refu~17 ~Sta hb ~et jan 1

2
2
2

.2-

Node svitch in shutdovn

Hanual Scram

IRN (16)
High Ylux

Znoperative

APRH (16)
High Plux
High Flux
Liopcrative
Downscale

120/125 Indicated
on icale

See Spec0 2010A01
$ 15$ rated power

(13)
h. 3 Indicated on Scale

I X

X X

X(22) X (22)

Z (2Z)

X X

r X

1.h

1.h

(5) 1.A .

(5) 1 A

X 1.A or l.b
X(17) (15) 1 h or 1 B
X(17) X 1.h or 1.B
(ll) X(12) 1.h or 1.B

High Reactor Pressure 5 1055 psig X(10) I l.h
High DryMell.

Prc:ueure (14)

Reactor Low Mater
Level (14)

High Mater Level in
Scram
Discharge Tank

5 2 psig

P. 538< above vessel aero

f 50 Gallons

X (8)

X (2)

X(8) I 1 h

X 10h

X 'lib
Hain Steam Kine Ieola-tion Va lvc Closure S 10% Valve Closure Z(3) (6) Z(3) (6) X(6) l.h or f0C

Turbine Cont. Valve
taut Closure

Upon trip oI the i'aet
acting solenoid valves X (4) X(4) X(4) 1 h or 1.D
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12

'3

10

'he
APR;< do~~scale trip is automatically bypassed Mhen the

IRH instru~entation Xs oper hie and not high.
Less than 5A ope able LPBM's vf,ll cause a trip system trip.
Channel sha "ed by Reactor pr'otection System and primary
Containmen aAa Reactor Ve el isolation Control System.
channel fai'ure may be a cnannel failure in each system.

The APRH 15% scram is bypassed in the Run Mode.

16

17

Channel sha ed by Reactc Protection System and Reactor
Manual Con""ol System {Rod Block Portion) . A channel fai
tnay be a channel failure in each system.

Hot required awhile pecforming lo'~ po~er physics tests at
atmo-pheric pressu e during or after refueling at power
levels not to exceed 5 No{t) .

lure

18

19»

20.

2l.

~22'.

Operab'ity is required i~ben reactor thermal power is below
307 (high-pressu e turbine fir t-stage pressure {< 154 psig) .

Action 1.A or 2.D shall be taken only if the perm'.ssive fails
in ouch a manner to preven th affected RPS logic f om

p rform'ng its intended function. Otherwise, no action is
required.

An alarm setting oE 1.5 times normal background at rated pokier shall
be establishe 'o aiert the operator to abnormal radiation levels in
the primary ccolant.

The APRM High Flux and Inoperative Trips do not have to be operable
in the Refuel Mode if the Source Ringe Monitors are connected to give
a non-coincidence, High Flux scram, at, < 5 x 10 cps. The SRM's
shall be operable per Specification 3.10.8.1. The removal of eight (8)
shorting links is required to provide non-coincidence high-flux scram
protection from the Source Range Monitors..

The three required IRM's per trip channel is not required in the
Shutdown or Refuel Modes if at least our IRM's (one in each core
quadrant) are connected to give a non-coincidence, High Flux scram.
The removal of four (4) shorting links .s required to provide
non-coincidence high-flux scram protection from the IRM's.

35
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LIHITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3 2 PROTECTIVE INSTRUMENTATION 4 ' PROTECTIVE INSTRUMENTATION

B.

C ~

Core and Containment. Coolin
S stems - Initiation 6
Control

The limiting conditions
for operation for the
instrumentation that
initiates or controls the
core and containment
cooling systems are given
in Table 3. 2. B. This
instrumentation must be
operable when the
system (s) it initiates or
controls are required to
be operable as specified
in S ection 3. 5.

Control Rod Block Actuation
'The limiting
conditions of
operation for the
instrumentation that
initiates control rod
block are given in
Table 3.2.C.

DE" FTE
Row cove:.ed by Hote 7.C.

B. Core and Containment Coolin
S stems - Initiation
6 Control

Instrumentation shall be
functionally tested,
claikxated and checked as
indicated in Table 4.2.B.

System logic shall be
functionally tested as
indicated in Table 4.2.B.

whenever a system or loop
is made inoperable because
of a required test or
calibration, the other
systems or loops that are
required to be operable
shall be considered
operable if they are
within the required
surveillance testing
frequency and there. is no
reason to suspect that
they are inoperable.

C. Control Rod Block
Actuation

Instrumentation shall be
functionally tested,
calibrated and checked as
indicated in Table 4.2.C.

System logic shall be
functionally tested as
indicated in Table 4.2.C.

50
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1. F'r the startup and run positions of the Reactor Mode
Selecto'r Switch, there shall be two operable or tripped trip
system" for each function- The SRM, IRM, and APRM (Startup
mode) ~ blocks need not be operable in "Run" mode, and the
APRN (Flow biased) and RBM rod blocks need not be operable in
~~Startup" mode. If the first column cannot be met for one of
the two tri p systems, this condition may exist for up to
seven days provided that during that time the operable system
xs functionally tested immediately and daily thereafter; if
this condition last longer than seven days, the system with
the inoperable channel shall be tripped. If the first column
cannot be met for both trip systems, both trip systems shall

, be tripped.
2. W is the recirculation loop flow in percent of design. Trip

level setting is in percent of rated po~er (3293 MMt).
A ratio of'RF/C)~LPD(l.0 is permitted a: reduced pcwer,

See Specification 2.1 for APRM control rod block
setpoint.

3. IRN downscale is bypassed when it is on its lowest range.

4. ~ This function is bypassed when the coimt rate is h 100 cps
and IRM above range 2.

One instrument channel; i.e., one APRM or IRM or RBM, per
tri'p system may be bypassed except only one of four SRM may

'be bypassed.

6. IRM channels A, 9, C, G all in range 8 bypasses SRM channels
A 6 C functions.

IRM channels B, F, D ~ H all in range 8 bypasses SRM channels
8 6 D functions.

7. The following operational restraints apply tc the RBM only:
a. 3ot?.,R3i': channels are bypassed. when rer ctor power is ( 30~.

b. The R:"". need not be operable in t?e "startup" position of the
reactr" mcae se'ectcr switch.

c. Twc RcY~ charre's are provided and or.'y one o these may be

bypassed fro".~ the ccnsole. An RSK channel mov be out c. serv'ce
.or estirp ana/cr maintenance provided this cora ion does not

Qa

last lcn(.er than 2): hours in any thirty day period.
't ."..i.".ir"u. ccn"'tions ='or Tab'e 3.2.C are nct met, administrative
contrcls shall be inrediately imposed to prevent ccntrol rod withdrawal.
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H. This function is bypassed when the mode switch is placed in
Run.

9. Thi's function is only active when the mode switch is in Run.
This function is automatically bypassed when the IRM
instrumentation is operable and not high.

10. The inoperative trips are produced by the followinq
funct ions:

SkN and IRM

(1) Local "operate-calibrate" switch not in operate.

(2) Power supply voltaqe low.

(3) Circuit boards not in circuit„
b. APRM

(1) Local "operate-calibrate",switch not in operate.

(2) Less than 14 LPRM inputs.

(3) Circuit boards not in circuit.
c., RBM

(2)

Local "operate-calibrat,e" switch not in operate.
a

Circuit boards not in circui't.
(3) RBM fails to null.
(4) Less than required number of LPRM inputs for rod,

selected.

11. Detector traverse is adjusted to 114 + 2 inches, placing the
detector lower position 24 inches below the lower core plate.

78
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Pressure instrumentation is provided to close the main steam
i olation val ves in Rur) Node when the main steam line pressure
Drops be.low )I".!i p..iq.

'The )IPCI hiqh flow and tern[a rature in trumcntatiorr are provided
to det»c: a break in the )IPCI steam pipirig. Tripping of this
ins t r u:emerita t id» r e "ul ts in act ua tion of HPCI i so 1 ci't ion valves.
Tripping loq'c for the high fl'ow is.a 1 out of 2 logic, and all
sensors are rt'.~luired to be op rabl e.

Hiqh tempera ure in the vicinity of t)|e })PCi equipment is sensed
by 4 sets of 4 bimetallic teinperature switche . The 16
temperature switches are arrariqed in 2 trip systems with 8
temperature switche in each trip system.

The HpcI trip settinqs of 90 psi for high flow and 2000F for high
temperature are such that core uncovery is prevented and fission
product, relea e is within limits.
The'RCIC hiqh flow and temperature instrumentation are arranged
the sarre as that for the HPCI. The trip set.tin 3 cf 450" water
for hiqh flow and 2000i for temperature are based on the same
criteria as the HPCI.

High temperature at the. Reactor Cleanup System floor drain could
indicate a break in the cleanup system. When h'igh temperature
occurs, the cleanup system is isolated.

The instrurneritation which initiates CSCS action is arranged i n a
dual bus system. As for other vital instrumentation arranged in
this fashion, the Sp'ecif ication preserves the ef fectiveness of
the system even during periods when maintenance or testing is
being performed. An exception to this is when logic functional
testing is being performed.

The control rod block functions are provided to prevent excessive
,
control rod ~ithdrawal so that MCPR does not decrease to 1.05.
The trip logic for this function is 1 out of n: e,g., any trip
on one of six APR)h's, eight IR.")', or four SR)h's, will result in a
rod block.

The minimum instrument channel requirements assure sufficient
instrumenta ion to assure the single faxlure criteria is met. Two REh
channels are providec and only one of these rray be bypassed from the console, for
maintenance and/or testing provided tha-. this condition does not last longer than
24 hours in any thirty day period. This time period is only 3$ of the operating
time in a month and doe not significantly increase the risk of preventing an.

'nadverten. control rod withdrawal.

The AP)RN rod block function is flow biased ar)d preverits a
sir)r>ii'icant reduct. ion in !h( PR, r specially ilur in<) o)>er rtion at
reduced flow. Thc A)iRN provides gross core pxotection; i.e.,
limix.'he gross coro powex'r:creahe from withdrawal of control

110
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two op< r it<1< ~:ARM's are provided as an added
con: ervatism.

5. Tt< . )<o<) Block M<>nitor (HBM) i s desi'>ed t<> automatically
pr'«<t t*<> 'I <).<m,<q< in l h< ev< ~ n< of err<>n«.>us rod
w><1<clrawal tro«< location uf hi<~h power density during
m be 1
high power level operation. Two RBM channels are provid d d

ypassed from the console for maintenance and /or testin
r i e , an one of these

rod withdrawal block fs rom one of the
an or esting. Automatic

ci< >nn<~ls wi I l i<lock erroneou rod withdrawal soon enouqh
to E.convent fur l damage." .he sE;ecif i<:d r<:strict.ions with
or< ~: <.t<an.-«-l o<>t of service conservatively assure that
fuel damage will not, occur due to rod withdrawal errors
wh<<n this condi'tion exists.
A limitinq control rod pattern is a pattern which
results in the core heinq on a thermal hydraulic limit
(i.e., MCPR - l. 27 or LHGR = 13,.4) . Ouring use of such
patterns, it is judged that te"ting of the RBM system
prior to ~ithdra~al of such rods to assure its
operability will assure that improper withdrawal does
not occur. It -is normally the responsibility of th

~ nuclear Engineer to identify these limting patterns and
e

th~ designated rods either when the patterns areinitially established or as they develop due to the
occurrence of inoperable control rods in other than
1 imi ting patterns. Otner personnel qualified to perform
these functions may be designated by the plant
superintendent to perform these functions.

n

C. Scram Insertion Times

The control rod system is designed to bring. the reactor
subcr itical at a rate fast enough to prevent fuel damage;i.e., tc prevent the MCPR f rom becoming less than 1. 05. The
limiting po~er transient is that resulting from that of Rod
Mithdrawa I Error. (RWE) .

Analysis of this transient shows that the negative reactivity
rates resultinq f rom the scram (FSAR Figure N3. 6-9) with the
averaqe response of all the drives as given in the above
specification, provide the required protection, and HCPR
remains greater than 1.05.

On ar, early. BWR, some degradation of control rod scram
performance occurred during plant startup and was determined
to be caused by particulate material (probably construction
debris) plugging an internal control rod drive filter. The
design of the present control rod drive (Model 7ROB144B
q ssly improve~ by the relocation of the filter to a

e ) is
location out of the scram drive path; i.e; it can no lo
interfere w'ee with scram performance, even if completely blocked.

n n onger
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TABLE 3. 6 R

S()OCK SUPPRESSORS: (SXllBBIRS)

Snubber No; System Elevation

Snubhers in Hiqh
Radiation Area During Snubbers Especially

Shutdo~ Oiff icult to Remove

snobol s
Znacc«ssible
Our ino 'Hor mal

Operat ion

Snubber s
Access il;le Ou ring

Normal Operation

SSX-7A

SSZ-8A

PSC (ring hdr)

PSC (r inq hdr)

525,

525

R20

SS(-A

SS1 5

SS2-A

SS2-8

Recirculat ion

Recirculation

Recirculation

Recirculation

605

556

556

558

X

X

SS3-A(2954) Rec'irculation 564
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LIMITING CONDITIO:7S FOR OPERiETIO?J SURVEILLANCE REQUIREM=NTS

3o 7 COMAI'.lH~VT SYST GAMS 0. 7 COP7iXT li'-:ZNT SYSTEMS

"Ci Sec.-ndar Cohtainment C. Secondar Conta inment

Secondary
ccntainmen'ntegrityshall be'aintained in the

reactor zone at, all
times exce"t as
specified in 3.7.C.Z.

Secondary containment
surveillance shall be
performed as
indica t ed below:

A preoperational
secondary
containment
capability test
shall be
conducted by
isolating the
reactor building
and placing two
standby gas
treatment, systemfilter trains in
operation. Such
test shall
demonstrate the
capability to
maintain 1/0
inch of water
vacuum under
calm wind (<5
mph) conditions
arith a system
inleakage rate
of not more than
12,000 cfm.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3. 7 CGNTAI NMENT S YSTEMS 4. 7 COHTAINM EN% S YST EMS

2.

a ~

b.

The reactor
shall 'be made
subcritical and
Specification
3. 3. A shall be

'et.

The reactor
shall be cooled
down below 2124P
and the reactor
coolant system
ven ted.

If reactor zone
secondary containment
integrity cannot be
mainta ined the
following conditions
shall be met:

2.

6. Secondary
containment
capability to
maintain 1/4
inch of water
vacuum under
calm wind ((5
mph) conditions
wi th a system
inleakaqe rate
of not more than
12,000 cfm,
shall be
demcnstrated at
each refueling
outage prior to
refuelinq.

After a seccndary
containment violation
is determined the
standby gas treatment
system will be
operated inmediately
after the affected
zones are isolated
from the remainder of
the secondary
containment to
confirm its ability
to maintain the
r ema ind er o f the
secondary containment
at 1/4-inch of water
negative pressure
under calm wind
conditions.

C ~ Fuel rovement
shall not be
permitted in the
reactor zone.

Primary
containment
integrity
maintained.
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LINITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3 9 AUXILIARY ELECTRICAL SYSTEH 9 AUXILIARY ELECTR ICAL SYSTEH

d. Each diesel
generator shall
be given an
annual
inspection in
accordance with
instructions
based on the
manufactureris
recommendations.

e. Once a month a
sample of diesel
fuel shall be
checked for
qua lity. The
quality shall be
within the
acceptabl e
limits specified
in Table 1 of the
latest revision to
ASTM D975 and logged.

2. Three unit 3 diesel
q en era tor s shall be
o per abl e.

2 ~ D. C. Power System-
Unit Batteries (250-
Volt) and Diesel
Generator Batteries
( 12 5- Volt )

a ~ Every week the
s~er i fic gravity
and tne voltage
of the pilot
cell, and
temperature of
an ao jacent cell
arid overall
ba tte y voltage
shall be
measured arid
logged.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3 ~ 10 CORE ALTERATIONS 0.10 CORE ALTERATIONS

a ~ The reactor mode
switch is locked
in the ~~refuel"
position. The
refueling
interlock which
prevents more
than one control
rod from being
withdrawn may be
bypassed on a
withdrawn
control rod
after the fuel
assemblies in
the cell
containing
(controlled by)
that control rod
have been
removed from the
reactor core.
All other
refuelinq
interlocks shall
be operable.

6. Any number of con'trol
rods may be withdrawn
or removed from the
reactor core
providinq the
following conditions
are satisfied: . ~

3. kfith the mode selector
switch in the refuel or
shutdown mode, no control
rod may be withdrawn until
two licensed operators
have confirmed that either
all fuel has been removed
from around that rod or that
all control rods in
immediately adjacent cells
have been fully inserteo and
electrically disarmed.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON,,D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMFNT NO. 44 TO.FACILITY OPERATING LICENSE NO. DPR-33

AMENDMENT NO. 40 TO FACILITY OPERATING LICENSE NO. DPR-52

AMENDMENT NO'. 1.7 TO FACILITY OPERATING LICENSE NO. DPR-68

TENNESSEE VALLEY AUTHORITY

BROMNS FERRY NUCLEAR PLANT, UNITS NOS. 1, 2 AND 3

DOCKET NOS. 50-259 50-260 AND 50-296

1.0 Introduction

By letter dated August 11, 1978 (TVA BFNP TS 114), the Tennessee
Valley Authority (the licensee or TVA) requested changes to the
-Technical Specifications (Appendix A) appended to Facility Operating
Licenses Nos. DPR-33, DPR-52 and DPR-68 for the Browns Ferry Nuclear
Plant, Units Nos. 1, 2 and 3. The proposed amendments and revised
Technical Specifications would (1) permit the average power range
monitor (APRH) system to be inoperable in the refuel mode, provided the
source range .monitors -(SRHs) are connected to give a non-coincidence,
high flux scram and (2) in the refuel and shutdown modes onl'y, permit
less than three intermediate range monitors (IRMs) per trip channel
to be operable-provided at least four IRHs (one in each core quadrant)
are connected to give a non-coincidence, high flux scram. The present
Technical Speci fications require that a minimum of three IRMs per trip
channel be operable at all times (i.e.,'shutdown as well as startup
and operation).

~ . The reason for this request is to allow the interchange of the fission
chambers in the current APRH system with reduced radiation exposure
to the operating personnel and with reduced handling and movement of fuel.f,t

This can be, achieved by removing many LPRHs simmultaneousl'y rather than
in sequence. The sequential removal would leave the APRH system
operable but the simultaneous removal would not.
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In a separate letter dated August 2, 1978 (TVA BFNP TS 112), TVA
requested five changes to the Technical Specifications, all of which
are administrative in nature. The changes would: (1) clarify an
ambiguious portion of the Technical Specifications related to the rod
block monitor system, (2) remove reference to an obsolete 1968 version
of an ASTM procedure, (3) modify the list of snubbers that are required
to be operable, (4) change one of the four locations from which milk
samples are routinely collected and (5) remove a specification for
additional test of secondary containment that only applied to the first
operating cycle for each Browns Ferry unit.

2.0 Discussion

As described in Section 7.5 of the Final Safety Analysis Report (FSAR)

for the Browns Ferry Nuclear Plant (BFNP), the Neutron Monitoring
System consists of six major subsystems: (a) the Source Range Monitor
(SRN) subsystem, (b)'the Intermediate Range Monitor (IRM) subsystem,
(c) the Local Power Range Monitor (LPRN) subsystem, (d) the Average
Power Range Honitor (APRH) subsystem, (e) the Rod Block Monitor (RBH)
subsystem and (f) the Traversing In-Core Probe (TIP) subsystem. The

IRH subsystem monitors neutron flux from the upper portion of the SRN

range to the lower portion of the Power Range, Monitoring Subsystems.

.The IRN system normally consists of eight moveable miniature chambers
with two such cnambers in each core quadrant. Ho more than one of the IRNs

in each quadrant may be bypassed. The eight IRN channels are divided
into two IRH sub-systems and at least one IRM from each sub-system must
reach 120/125 of full scale to initiate a reactor scram. The IRM system
is nominally designed for protection in the startup mode and analyses
(FSAR, Section 14.5.3) have been performed showing that the system
adequately pr events fuel damage due to rod withdrawal errors postulated
to occur during startup.

The APRN subsystem provides a continuous indication of average reactor
power from a few percent to 125K of rated reactor power. The subsystem
has six APRN channels, each of which uses input signals from a number
of LPRN channels. Three APRN channels are associated with each of the
trip systems of the Reactor Protection System.

The APRN system which consists of a number of stationary fission chambers
dispersed throughout the core, is normally required to be operable in
the refuel mode with a high flux scram setpoint corresponding to 15~
rated power.
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Poc<iu~e Cl<e I Pl i'l response is actual'.y tlie combined respon e of a number
of individual fission ciiam'<ers locat.ed throughout the core, the APRH
pr'in<drily p<ov;:des protection foi coi e-ivide transicr t power increases
wliich might occur in thc rur: i.iode (above 15".. rate(.'ower). Also, in
Cl<e s

t'ai

tup mo!'.,'. the AP " pr<+v i d" s L~ncki'p,pre tect i on to the I R! < system
against 'loc<..li'(," power inci cases whicli miglit. result fio!n pos ulated
rod withdrawal errors.

Al t.hough th( I!lY< systeni as descri bed above is required by the current
'lechnical Specification< to be operable in both the shutdown and refuel
mo;:eF, no sp, cific event. has been a»<alyzed in tlie Plant FSAR ivllich tak(s
credit for <~,cr<ini initi<".teri hy tlic IllI3 system wit!i a given setpoint or
riiiliiill of byp<>seed inst i"<: ..< nts. Simil arl y, the APR!'< is reqii ii (<l to
('p ' te nol il al ly in tlic refuel niode, hi!' no ti ansi < n. or accident takin<„
ci::)'>. foi an jpl'; initi i'».d serai:, and postiilated to occur iii the

u(-'.1 pioc<e h.'s beci: an<al yzcri in tlie Pl a»t. FSAR. 'As di sciissed in the
ev< 1«u..tion which tc<lows. there is drily one (vent wl,i.h the staff can
f)os t if1 ate - tianicl y, an oper<;tor bypass i ng the intei 1 ocks and wi thdrawir<<<
<< s<('o»d cor<'.r''. ro." o(!ia((n'o one w!>ich is already withdrawri - for

' '.',!< th::- I!'.::.~i"..'!:';l subsv:.t:.'".re req,:i! eo to Prov!de safety l "»tecti". »

Scc l.iofl t '1 . a.. 3 0 j th<e Lr( ..',<, Ferr') l, < o1 s(. >5''w tlie «vent' «t coll. d
result directly ir< positive r(activity sns< i tions, incliiding control
rod removal error during rcfiieling an« f el assenihly insertion error
dui'ing refu(.ling. Section 7.6 of tl e FSAR ('cribes the refueling
interlocks tn:t prevent ari inadvertent. crit.icality duiing refueling
operations and that are de" igned to back up proce".ural core reactivity
controls during refueling operations. Section 3.10 of the Lirowns Ferry
fhirlear Plant Teclinical Specific<" ti<ins lists the restrictior<s that
ajiply durin<! core al terat ions to ensui e t hat core reacti v ity is i;i tliin
the capabil ity of the control rods and to prevent criticality during
refueling.

1''l;cn the mode switch is in Rl'.FUfl, only ore cont.rol rod can be withdr.".:;
Selection o> a second ro(l initlat("s a rod block tl'ict'eb3' ov(.'riting K!;.
with<!rawal of i>ore thai< one rod at. a time. The Refueling Interlocks, "',

.

combin<ition i.ith core nuciear desi(!n aild i <ifi!el i!ig procc<!iires. pre';<r»t-.
inadvertent criticality. The nucle;ir (iiaracteri;ties of the core a;<ur
thaL ttie reictor is subcritical cv(n i;!: ii t!ie hig!iest: worth control
is fully wi<.hdrawn. Refuelirig procedu:< s ai c written to avoid situ< tie.;,:;
li1 3'which in<idver Lent ci i .i cali ty is pos.'i bio. The combir<atioii of
r(.fu(.,ling int.crlocks foi (oiitiol rods and the refuelirig pl<ztfor;r< provi::.
i c din <ant iiietl:ods of pi «vei.ting inadv< r tent criticality even a frer
pi vcedur al vio i at lnn... i .'n tl<e mode s:;i to! i s Bi R!FtlEL po..i tion. Tli
in'(", locki o!3 lioists prov',dc yet anot'li(.r inetliod of avoidin<q inadvertent"..
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During certain periods, it is desirable to perform maintenance on two
control rods and/or control rod drives at the same time. The maintenance
is performed with the mode switch in the "refuel" position to provide
the refueling interlocks normally available .during refueling operations.
In order to withdraw a second control rod after withdrawal of the
first rod, it is necessary to bypass the refueling interlock on the
first control rod which prevents more than one .control rod from
being withdrawn at the same time. The present Technical Specifications
permit bypassing the refueling interlock with the requirement that an
adequate shutdown margin be demonstrated or that all remaining control
rods have their directional control valves electrically disarmed to
ensure that inadvertent criticality cannot occur during this maintenance.
The adequacy of. the shutdown margir. is veri,fied by demonstrating that
the core is shut down by a margin of 0.38 percent bk with the strongest
operable control red fully withdrawn, or that at least 0.38K hk shutdown
margin is available if the remaining control rods have had their direc-
tional control valves disarmed. Disarming the directional control valves
does not inhibit control'od scram capability.

3.0 Eva 1 ua tion

3.1 APRH-IRM S stems

We have reviewed the plant Technical Specifications and the nuclear
design characteristics of the fuel. We have concluded that a local
criticality during shutdown or refueling operations could only occur
th~ough violation of technical specifications 'such as an operator error
in withdrawing a control rod for maintenance, adjacent .to a previously
withdrawn rod.

Although such operator errors are not likely to occur, they are not
impossible. We have therefore considered the applicant's request for
proposed modifications to the SRM, IRM and APRM systems in terms of
the impact on the protection against postulated local criticality which

.could occur while the mode selection switch is in the refuel or shutdown

positions.

The most sever e test of the adequacy of the modified IRH and SRM

systems would be the withdrawal (for maintenance') of a control
rod near the edge of the reactor core face adjacent to a previously
withdrawn rod. Because the proposed Technical Specifications allow
one IRM in each core quadrant to be bypassed, the IRH nearest the
pair of withdrawn rods was assumed to be bypassed.

Because the modified IRM system would initiate a reactor scram when any

IRH reaches the trip set point, the, modified system will actuate a scram

at an earlier time -during the wi.,thdrawal of the second rod than would the
normal system. The normal system would require trips in each IRH

subsystem.
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We conclude that the redundant independent. IRH instruments connected
to give non-coincident scrams provide better protection against fuel
damage due'o a localized power increase than does the APRH system with
its 15% scram setpoint. Beacuse the IRM instruments are independent
in the modified IRN system, the IRH will be its own backup. The IRM
scram setpoint will be 120/125 of the lowest IRN scale which corresponds
to very low flux levels. Although the flux level at the second nearest
IRH (the backup IRN) would be low throughout the rod withdravial event,it will be high enough tn scram the reactor at a lower flux leve'l than
with the present arrangement using the APRN monitors. We therefore,
conclude that the litensee's proposal for the IPH system modification
results in a system that is more sensitive to possible operator errors
during core modifications than is the present arrangement and therefore
the proposed modification is acceptable.

In addition, the SRN system would be connected to scram ';he reactor at
a level of 5 x 105 counts per second. Although the SRH is not considered
safety grade equipment, the licensee has proposed to provide the SRH
scram function, and we believe this is desirable as an additional backup
to the IRN system.

A concern which was raised during the NRC review was what technique(s)
will be provided to assure that the reconfiguration of the SRN's and IRN's
to the non-coincidence trip mode is in fact accomplishen prior to
removing the APRN protection. By letter dated November 13, 1978, the
licensee has agreed to the followina administrative controls. The procedures
related to maintenance of detectors ("Browns Ferry fiuc'.ear Plant-
Instrument Maintenance Instructions" ) will be reviewed, and revised as
necessary, to include: (1) a speci fic reference to the Technical
Specification Table 3.1.A and associated Notes 21 and 22, which indicate
that the SRM's/IRN's must be re-configured to provide non-coincidence
high flux scram protection, and (2) a specific procedural step which
requires that verification will be made that the appropriate shorting
links have been removed prior to maintenance on IRM/LPRH detectors.
These controls provide adequate assurance that the reconfiguration o.
the SRNs and IRNs will be accomplished prior to removing the APRN
protection.
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Due to the interwoven design of the shorting link system, clarification
of the notes to Table 3.1.A is needed. The following sentence should be
added to Note 21: "The removal of eight (8) shorting links is required to
provide non-coincidence high-flux scram protection from the Source Range
Honitors", The following sentence should be added to Note 22: "The
removal of four (4) shorting links is'equired to provide non-coincidence
high-flux scram protection from the IRH's".

As is proposed by the licensee for Unit No. 3, the Technical Specifications
for Units Nos. 1 and 2 should include in Note 21 to Table 3.1.A that the
scram setpoint is < 5 x 10~ CPS.

To summarize, we find that the modification TVA has proposed for the
Browns Ferry IRH systems is acceptable. The modified systems will be
more sensitive to the flux perturbations resulting from the worst
postulated transient than the present arrang'ement. Furthermore, as
discussed previously, the redundant and independent IRH instruments which
will comprise the modified IRH systems will provide protection against
inadvertent criticality in the refuel mode equivalent to or better than
the present APRH system. Inoperability of the APRH with the modified
IRH in place is therefore acceptable for the refuel mode.

As described in the "Discussion" above, Section 3.10 of the Technical
Specifications includes restrictions on withdrawal of control rods
during core alterations. As an additional backup to the neutron
monitoring instrumentation, we have proposed, and the licensee has
accepted, an addition to the surveillance requirements in Section 4.10
of the Technical Specifications to require that no control rod may be
withdrawn for maintenance until two licensed operators have confi med
that there is no fuel in the cell controlled by the particular control

r

rod or that all immediately adjacent control rods are fully inserted
and electrically disarmed. This requirement, in conjunction with
the more sensitive IRH system, will insure that there is no possibility
of inadvertent criticality during core modifications.

In. summary we conclude that the proposed changes to the licensee's
Technical Specifications do not involve an increase in the probability
of a transient or accident but in fact should reduce the consequences
of such events. The proposed changes do not involve a reduction in
safety margin. No change in a safety limit or a safety limit margin
is involved. Me therefore conclude that the proposed changes to the
Browns Ferry Technical Specifications with respect to the APRH and
IRH systems are acceptable and do not involve a significant hazards
consideration.
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3.2 Snubbers

Table 3.6.H of the Browns Ferry Technical Specifications contains a list
of "Shock Suppressors (snubbers)" that are required to be operable
to protect the primary coolant system or other safety related component's.
Section 3.6.H.6 of the Technical Specifications states that: "Snubbers
may be added to safety-related systems without prior license amendment
to Table 3.6.H provided that a revision to Table 3 '.H is included with
a subsequent license amendment request". TVA proposes to add three
snubbers to Table 3.6.H on the Fire Protection System. They also propose
to delete the two snubbers that were formerly on the control rod drive
(CRD) line since the CRD return line has been capped at the reactor
vessel and rerouted to the reactor water cleanup return line as part of
the modifications to reduce the potential for cracking in the CRD return
line. The line-and thus the snubbers-are no longer present in the system.
TYA also proposes to delete four snubbers from Table 3.5.H on the condensate
bypass line, since this line is a non-critical system (i.e., not classifie"
as a safety-related system) and failure of this by-pass line will not cause
damage to a critical system. We conclude that the proposed changes to
Table 3.6.H are

acceptable'.3

ASTM Procedure

Section 4.9,A.3 of the Technical Specifications requi res that a sample
of diesel fuel shall be analyzed once a month and that the quality
shall be within the acceptable limits specified in an obsolete 1968
version of ASTM procedure 0975. This ASTM procedure is under revision.
In lieu of referring to the specific version of the ASTM procedure
(which is subject to the periodic revisions) TYA has proposed to chango
the Technical Specifications to read: "The quality shall be within the
acceptable limits specified in Table 1 of the latest revision to ASTM
D975 and logged". Since the most recent revision to this standard
method of analysis reflects the current best judgement of the country'
experts who are on the various ASTM committees, the most recent
edition of the standard is the one that should be used as the "referee
method" rather than the edition in effect when the plant was under
construction. We conclude that the proposed change to the Technical
Specification is acceptable.
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3.4 Rod Block Monitors

3.5

Control rod block functions are provided to prevent excessive control
rod withdrawal so that the safety limit minimum critical power ratio is
not violated. Two rod block monitor (RBM) channels are provided. The
current Technical Specifications and the Bases therefore (Section 3.2.C.2)
state that: "The minimum number of operable instrument channels
specified in Table 3.2.C for the Rod Block Monitor may be reduced by
one in one of the trip systems for maintenance and/or testing, provided
that this condition does not last longer than 24 hours in any thirty
day period". TVA proposes to relocate this requirement in the Technical
Specifications, adding it as part of "Note 7" to Table 3.2.C and rewording
it to be more specific, The revised wording will be: "Two RBM channels
are provided and only one of these may be out of service for testing and/or
maintenance provided this condition does not last longer than 24 hours in
any thirty day period". This is not a change to the requirements in the
Technical Specifications but simply a change in wording of the requirement
and its location in the Technical Specifications. We conclude that the
proposed action is an improvement in phraseology and is acceptable.

Secondar Containment Testin

3.6

Section 4.7.C.b of the Technical Specifications required additional
tests of secondary containment during the first operating cycle of each
of the three Browns Ferry units to supplement the other specified
tests which are conducted throughout the life of the plants. All three
Browns Ferry units have completed their first operating cycle and the
additional tests specified in Section 4.7.C.b. TVA, therefore,
proposes to delete this requirement, since it is no longer applicable.
We conclude that the proposed deletion .s acceptable.

~lk k k ~ 1

As part of the environmental radiological monitoring program at the
Browns Ferry Nuclear Plant, TVA collects and analyzes a number of samples.
The Browns Ferry Nuclear Plant'nvironmental Technical Specifications
state that "milk shall be collected.;..from at least four farms in the
vicinity of the plant..." and that"...any location from which milk can
no longer be obtained may be dropped from the surveillance program. The
NRC shall be notified in writing that milk-producing animals are no

longer present at that location. An additional milk sampling location
will then be added to the program..." (Section 4 '.3.b).
As of May 15, 1978, milk is no longer available from the dairy farm
located approximately four miles north of Browns Ferry Nuclear Plant.
The milk producing animals have been sold and removed from the farm. A

dairy farm located approximately five miles north of the plant has been
ad:d to the r;"'.'tor': g program.
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We have reviewed the meteorological data and deposition factors for
the Browns Ferry plant and conclude that the new sample location is
accep'table.

4.0 Environmental Considerations

We have determined that these amendments do not authorize a change in
'ffluenttypes 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 these amendments involve
an action which is insignificant from the standpoint of environmental
impact, and pursuant to 10 CFR 551.5(d)(4) that an environmental impact
statement, or negative declaration and environmental impact appraisal
need not be prepared in connection with the issuance of. these amendments.

5.0 Conclusion

We have concluded that: (1) because the amendments do not involve a

significant increase in 'the probability or consequences of accidents
prev'iously considered and do not involve a significant decrease in a

safety margin, the amendments do not involve' significant hazards
consideration, (2) there is reasonable assurance that the health and

safety of the public will not be endangered by operation in the proposed
manner, and (3) such activities will be conducted in compliance with the
Commission's regulations and the issuance of these amendments will not
be inimical to the common defense and security or to the health and

safety of the public.

Dated: November 16, 1978
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7590-01

UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NOS. 50-259 50-260 AND 50-296

TENNESSEE VALLEY AUTHORITY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY
OPERATING LICENSE

The U. S. Nuclear Regulatory Commission (the Commission) has issued

Amendment No. 44 to Facility Operating License No . DPR-33, Amendment No . 40

to Facility Operating License No. DPR-52, and Amendment No. 17 to Facility

Operating License No. DPR-68 issued to Tennessee Valley Authority (the

licensee), which revised Technical Specifications for operation of the

Browns Ferry Nuclear Plant, Unit Nos. 1, 2 and 3, {the facility) located

in Limestone County, Alabama. The amendments are effective as of the

date of issuance.

These amendments change the Technical Specifications to (1) permit

the average power range monitor system to be inoperable in the refuel

mode, provided the source range monitors are connected to give a non-

coincidence, high flux scram; (2) permit less than three intermediate

range monitors (IRMs) per trip channel to be operable in the shutdown

or refuel modes, provided at l.east four IRMs (one in each core quadrant)

are connected to give a non-coincidence, high flux scram; (3) clarifies

=ambiguous portions of the Technical Specifications related to the rod

block monitor system; (4) removes reference to an obsolete 1968 version

of an ASTM procedure; (5) modifies the list of snubbers that are required

to be operable; (6) removes a specification for additional tests of

secondary containment that only applied during the first fuel cycle for

each Browns Ferry Unit, and (7) changes one of the four locations where

milk samples are collected.
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The applications for the amendments comply with the standards and

requirements of the Atomic Energy Act of 1954, as amended (the Act), and

the Commission's rules and regulations. The Commission has made appro-

priate findings as required by the Act and the Commission's rules and

regulations in 10 CFR Chapter I, which are set forth in the license amend-

ments. Prior public notice of these amendments was not required since the

amendments do not involve a significant hazards consideration.

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

declaration and environmental impact appraisal need not be prepared in

connection with issuance of these amendments.

For further details with respect to this action, see (1) the applications

for amendments dated August 2, 1978 and August ll, 1978, (2) Amendment No. 44

to License No. DPR-33, Amendment No. 40 to License No. DPR-52, and

Amendment No. 17 to License No. DPR-68, and (3) the Commission's related

Safety Evaluation. All of these items are available for public inspection

at the Commission's Public Document Roorg, 1717 H Street, N. W., Washington,

D. C., and at the Athens Public Library, South and Forrest, Athens,



0 P



7590-01

3-

Alabama 35611. A copy of items (2) and (3) may be obtained upon request

addressed to,the U. S. Nuclear Regulatory Commission, Washington, D. C.

20555, Attention: Director, Division of Operating Reactors.

Dated at Bethesda, Maryland, this 16 day of November 1978.

FOR THE NUCLEAR REGULATORY COMMISSION

c +g,::gM
Operating Reactors Branch h'3

Division of Operating Reactors
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Docket Nos. 50-

Gentlemen:

Distribution
ocket

'ORB 83
Local PDR

SEPTEMBER ~ ~ i97B
NRC PDR
VStello
BGrimes
SSheppard

and 0-296 - RClark
OELD
OISE (5)
BJones (12)

Tennessee Yalley Authority . - - -..- BSch«f'10)-
ATTN: Hr. H. B. Hughes =-=- = = = JMcGough

Manager of Power - =- "DEisenhut
830 Power Building ACRS (16)
Chattanooga, Tennessee 37401 - , ,CM;.]es

DRoss
RDiggs
TERA
JRBuchanan
RDiggs

The Commission has issued the enclosed Amendments Hos. 42, 39 and
16 to Facility Licenses fedos. DPR-33. DPR-52 and DPR-68 .for the
Browns Ferry Huclear Plant Units, Hos. 1, 2 and 3. These amendm nts
consist of changes to the, Technical Specifications in response to
your request 'of December 2, 1977,, supplemented by letters dated
December 20, 1977. Nay 24, i|ay 26,. June.30, August 2, August 10,
and September 1, 1978.

These amendments authorize you. to.,increase, the storage capacity of
each of the Bro>ms Ferry spent .fuel pools from 1080 to 3471 fuel
assemblies.

Copies of the related Safety Evaluation,. Environmental Impact
Appraisal and the Notice of Issuance and ftegative Declaration also
are enclosed.

Sincerely,

Ortglnat stgnyp~
Thomas A. Ippolito, Chief
Operating Reactors Branch 83
Division of'perating Reactors

Enclosures:
1. Amendment Ho. 42 to DPR-33
2. Amendment Ho. 39 to DPR-52
3. Amendment Ho. 16 to DPR-68 .

4. Safety Evaluation
6. Environmental Impact Appraisal
6. Hotice and Negative Declaration *SEE PREVIOUS YELLOlt FOR

CONCURRENCES

SURNAME~

si/enclosures
*SShe a

0
See next p

*RC ar.k.mj
OELD ORB k3

* TIppolito
AD

BGrimes*

CATE~ 9/ /78 9/15/78 9/21/78 9/21/78 9/ /78

NRC FORM 318 (9.76) NRCM 0240 4 U, 8, OOYERNMENT PRINTINO OFFICEI IOTE 52EW24
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Docket Hos. M-259
50-260

and 50-296

SEPTEMBER 2 2 1978

Tennessee Valley Authority
ATTN: Nr. N. B. Hughes

tanager of Power
830 Power Building
Chattanooga, Tennessee 37401

Gentlemen:

DISTRIBUTION:
Docket
NRC PDR
Local PDR
ORBg3 Rdg
VStel,lo
BGrimes
SSheppard
RClark
OELD
OI8,E (5)
BJones (12)
BScharf (15)
JMcGough
,DEisenhut
ACRS (,16)
Cmiles

DRoss
RDiggs
TERA
JRBuchanan
File
Xtra Copies

The Commission has issued the enclosed Amendments Nos. /4, 8'PandIi'o Facility Licenses Nos. DPR-33, DPR-52 and DPR-68 for the
Browns Fer ry Nuclear Plant Units Nos.. 1, 2 and 3. These amendments
consist of changes to the Technical Specifications in response to
your request of December 2, 1977, supplemented by letters dated
December 20. 1977, Nay 24, thy 26, June 30, August 2, August '10,
and September 1, 1978.

These amendments authorize you to increase the storage capacity of each
of the Brouns Ferry spent fuel pools from 1080 to 3471 fuel assemblies.

Copies of'he related Safety Evaluation. Environmental Impact Appraisal
and the Notice of Issuance and Negative Declaration also are enclosed.

Sincerely,

Enclosures:
1. Amendment Ho. I+ to DPR-33
2. Amendment No. >> to DPR-52
3. Amendme'nt No. I~ to DPR-68
8. Safety Evaluation
5. Notice

cc w/enclosures:

Original signed bp

Thomas A. Ippolito, Chief
Operating Reactors Branch 83
Division of Operating Reactors

SVRNAMS~
1

OAT4&

R 83

SSheppard

9/ /78

ORB83

RCLar'k: r
/ rK/78

OEL

C~i~
0 3

p i to
,,AD/.ER.PQ.DOR..

BGrimes

9/ 4 /78 '/@ /78 .9L.........,...../?8...., ...

NRC FORM 918 (9.76) NRCM 0240 Q UI S OOVCRNMSNT'PRINTINO ORRICSt !OTS d2d d24
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Oo UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-

BROWNS FERRY NUCLEAR PLANT UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 39
License No. DPR- 52

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

The application for amendments by Tennessee Valley
Authority (the licensee) dated December 2, 1977., as
supplemented -by letters dated December 20, 1977,
May 24, May 26, June 30, August 2, August 10, and
September 1, 1978, 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 ComIission'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.
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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 S eci fications

The Technical Specifications contained in Appendices
A and B, as. revised through Amendment No. 39, are
hereby incorporated in the license. The licensee
shall operate the facility in accordance with the
Technical Specifications

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

FOR THE NUCLEAR REGULATORY COMMISSION

Attachment:
Changes to the Technical

Specifications

Date of Issuance: September 21, 1978

Brian K. Grimes, Assistant Director
for Engineering and Projects

Division of Operating Reactors
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NT TO'ICENSE AMENDMENT NO.

FACILITY OPERATING LICENSE NO. DPR-52

DOCKET NO. 50-260

Revise Appendix A as follows:

1. Remove page 331 and. insert revised page 331.

2'. The marginal line indicates the revised area. The overleaf page is
provided for convenience.
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5.0 'MAJOR DESIGN FEATURES Continued)

B. The k f:of the'pent fuel storage pool shall be
less 'SEan or equal to 0.95. Fuel stored in the pool shall not
contain more than 15.2 grams of uranium-235 per axial
centimeter of fuel assembly.

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

5. 6 SEISMIC DESIGN

The station class I structures and systems have been designed
to withstand a design basis earthquake with ground acceleration
of 0.2g., The operational basis earthquake used in the plant
design assumed a ground acceleration of O.lg (see Section 2.5 of
the FSAR).

Amendment No. 39 331
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

ENVIRONMENTAL IMPACT
APPRAISAL'Y

THE

OFFICE OF NUCLEAR REACTOR REGULATION

RELATING TO AN INCREASE IN STORAGE CAPACITY

FOR THE

SPENT FUEL POOLS

FACILITY OPERATING LICENSES DPR-33 DPR-52 AND DPR-68

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT UNITS NOS. 1 2 AND 3

DOCKET NOS. 50«259, 50-260 AND 50-296

+.0

2.0

Descri tion of Pro osed Action

In their submittal of December 2, 1977, supplemented by letters
dated December 20, 1977, May 24, 1978, May 26, 1978, June 30, 1978,
August 2, 1978, August 10, 1978, and September 1, 1978,, Tennessee
Valley Authority (TVA or the licensee) requested amendments to
Facility Operating Licenses Nos. DPR-33, DPR-52 and DPR-68 for
the Browns. Ferry Nuclear Plant, Units Nos. 1, 2 and 3 (BFNP). The
proposed amendments and changes to the Technical Specifications
would authorize TVA to increase the storage capacity of each of
the three spent fuel pools (SFP) from 1080 to 3471 spent fuel
assemblies.

The modification evaluated in this environmental impact appraisal
is the proposal by the licensee to increase the storage capacity of
the SFP by replacing the existing spent fuel storage racks with closer
spaced racks and to use these new racks for the longer term storage
of more spent fuel in the SFP. The increased storage capacity is
achieved by using closer spaced racks than those described in Section
10.3 of the Final Safety, Analysis Report (FSAR) for BFNP. The present
racks have a center-to-center spacing of 11.75 x 6.6 inches whereas
the new racks would store spent fuel assemblies on approximately a
6.5 inch center-to-center spacing.

Need for Increased Stora e Ca acit

Browns Ferry Units Nos. 1, 2 and 3 achieved initial criticality on
August 17, 1973, July 20, 1974 and August 8, 1976, respectively. Units
1 and 2 have completed their first refueling (January and June, 1978).
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During these refuelings, 168 spent fuel assemblies were transferred
into the Unit 1 SFP and 132 assemblies into the Unit 2 SFP. Unit 3
is scheduled to shutdown for its first refueling in September, 1978
at which time 208 fuel assemblies are scheduled.to be replaced.
During the refueling outages for Units 1 and 2, TVA removed the six
feedwater spargers, removed the cladding from the feedwater nozzles
and installed improved feedwater sparger hardware. TVA also rerouted
the control rod drive return line to the reactor water cleanup return
line and capped the reactor vessel nozzle and the primary containment
penetration. In order to complete these modifications, it was necessary
to offload the entire core of 764 fuel assemblies into the SFP. During
the refueling outage of Unit 3, scheduled for September 8, 1978, TVA

plans to cap and reroute the CRD return line, which will require
relocation of the entire core into the SFP. During the second refuel-
ing outage for Unit 3 scheduled for September 1979, TVA plans to replace
the feedwater spargers as has been accomplished in Units 1 and 2;. this
will again require offloading of the entire core.

As described in Section 10.2 of the Final Safety Analysis Report (FSAR)
for the Browns Ferry Nuclear Plant, all three units have a new fuel
storage vault located adjacent to each SFP. New fuel has to be loaded
into the SFP in order to transfer it into the reactor. Thus, if the
new fuel storage vaults are used to store new fuel, as opposed to stor-
ing the new fuel in the SFP, each new fuel assembly must be handled
twice rather than once to load it into the core. There is only one
refueling bridge, which has to be used both to move spent or irradiated
fuel into the SFP and to move new fuel into the reactor, To minimize
the number of times a fuel assembly has to be handled, TVA is no longer
using the new fuel storage vaults. Instead, new fuel is being stored
in the SFP directly upon receipt onsite.

In the upcoming refueling of Unit 3, space must be available to store
the 764 irradiated fuel assemblies that will be offloaded from the
.core plus the 208 new replacement fuel assemblies that will be in the
SFP. The design storage capacity of each SFP was 1080 fuel assemblies;
utilizing 54 of the standard GE 20 element racks. During the fall
1979 refueling outage for Unit 3, space for 1180 fuel assemblies is
required (764 spaces for the full core offload, 208 spaces for the spent
fuel from the September 1978 refueling and 208 spaces for the new

replacement fuel). Under the present fuel handling arrangement,
there would be a deficit of 100 storage spaces unless some of the
present racks are replaced with higher density storage racks.

The estimated refueling schedules for Units 1, 2 and 3 are shown in
Table 1 along with the estimated number of fuel assemblies scheduled

to be replaced during each refueling and the cumulative number of
spent fuel assemblies in each SFP. Even if new fuel were to be stored
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in the vaults rather than in the SFPs — which would extend each refuel-
ing outage - it is evident that Unit 3 would lose the capability to
discharge a full core after the fall 1979 refueling. The Unit 1 andUnit 2 SFPs are connected by a transfer canal. On the basis of main-
taining one-half full core reserve storage in each of the Unit 1 and
2 SFPs, there wou1d no longer be space to offload a full core in the
combined pools after the refueling of Unit 2 in the spring of 1981.
While the capability to off-load a full core is not required from
the standpoint of safety (i.e., to the health and safety, of the
public), it is desirable from an ecomonic and operational standpoint
and to reduce occupational radiation exposures if repairs or modifi-
cations are to be made on equipment or piping in or around the reactor
vessel (e.g., the modifications to the Browns Ferry units discussed
previously, the repairs to. the recirculation nozz1e safe ends
presently performed at Duane Arnold, etc).

Aside from the more immediate need to increase storage capacity in
the SFPs to maintain full core offload capability, increased storage
capacity is required for continued operation of the plants. Based
on the data in Table I, if the storage capacity of the SFPs is not
increased or if alternate storage space for spent fuel from these
facilities is not available, Unit 2 would not be able to replace fuel
after the spring 1982 refueling and Units 1 and 3 would not be able
to replace fuel after the refuel-ings scheduled for the fa'll of 1982.
Under this scenerio, the units could continue to operate until 1983,
at which time the cores would no 1onger have sufficient reactivity to
continue operation and the facility would have to be shutdown.

Another important consideration is the amount of open storage capacity
that would be required to permit removal'nd replacement of the existing
racks. None of,the new racks can be installed until a portion of the
existing racks are removed. Thus, it would not be possible to replace
the present racks if they were all filled with spent fuel. The exist-
ing racks are about 5 1/2 feet by 2 feet. The minimum size of the new
racks is about 7 1/4 feet by 7 ]/4 feet. An additional consideration
is the need to maintain any racks remaining in the pool or new racks
added to the poo1 in independent seismical-ly supported groups.

The proposed expansion provides storage for all discharges through
1992 for Browns Ferry 1, through 1993 for Browns Ferry 2, and through
1991 for Browns Ferry 3, while maintaining the full core reserve
storage capacity. Therefore, storage capacity is extended for about
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12 years for each of the units. In addition, five defective fuel
assembly storage positions are provided for the storage of leaking
or grossly defective fuel assemblies in the event they are required.
If reprocessing is not resumed or if the Federal permanent repository
or alternate storage facilities are not available by 1990, the units
could continue to operate until 1996 (with some intertransfer of spent
fuel) by sacrificing the full core discharge capability.

In this environmental evaluation,, we have considered the impacts which
may result from storage of up to an additional 2391 spent fuel assemblies
in each of the three BFNP spent fuel pools on the basis that the spent
fuel that is now in the Units 1 and 2 SFPs and the spent fuel to be
stored in the pool from future refuelings may remain in the SFPs
through at least the year 2000. We have also evaluated the benefits
expected to be derived from the proposed and alternative courses of
action.

3.0

The proposed modification would not alter the external physical geo-
metry of the spent fuel pool or involve modifications to the SFP cool-
ing or purification system. The licenses for Browns Ferry Units Nos. 1

and 2 expire May 10, 2007. The license for Unit No. 3 expires July 31,
2008. The proposed modification does not change the quantity of
uranium fuel intended to be used in the reactor over the anticipated
operating life of the facility and does not change the rate of genera-
tion of spent uranium fuel by the facility. The rate of spent fuel
generation and the total quantity of spent fuel generated during the
anticipated operating lifetime of the facility remains unchanged as a
result of the proposed expansion. The modification will increase the
number of spent fuel assemblies that could be stored in the SFP and
the length of time that some of the fuel assemblies could be stored in
the pool. If the modification is not approved, the amount of uranium
used and the amount of spent fuel generated could be reduced from that
anticipated when the licenses were issued, since the BFNP will be
forced to shut down, before the license expiration dates, if alternate
storage space for the spent fuel is not available.

Fuel Re rocessin Histor

Currently, spent fuel is not 'being reprocessed on a commercial basis
in the United States. The Nuclear Fuel Services (NFS) plant at West
Valley, New York, was shut down in 1972 for alterations and expansions;
on September 22, 1977, NFS informed the Commission that they were
withdrawing from the nuclear fuel reprocessing business. The Allied-
General Nuclear Services (AGNS) proposed plant in Barnwell, South
Carolina is not licensed to operate. The General Electric Company's
(GE) Midwest Fuel Recovery Plant in Morris, Illinois, now referred to
as Morris Operation (MO), is in a decommissioned condition. Although
no plants" are licensed for reprocessing fuel, the storage pool at
Morris, Illinois and the storage pool at Hest Valley, New York (on
land owned by the State of New York and leased to NFS through 1980)
are licensed to store spent fuel. The storage pool at West Valley
is not full but NFS is presently not accepting'ny additional spent
fuel for storage, even from those power generating facilities that
had contractual arrangements with NFS. Construction of the AGNS
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4.0

4.1

receiving and storage station has been completed. AGNS has applied
for - but has not been granted - a license to receive and store
irradiated fuel assemblies in the storage pool at Barnwell. Further
proceedings on this licensing action have not been scheduled. An
application has been received from the Exxon Corporation for construc-
tion of a proposed spent fuel storage and reprocessing facility in
Tennessee; licensing review of this application is suspended.

The Plant

The Browns Ferry Nuclear Plant (plant) is described in the Final
Environmental Statement (FES) related to operation of the facility
issued by the Tennessee Valley Authority on September 1, 1972, the
Final Safety Analysis Report (FSAR) for the Browns Ferry Nuclear Plant
and the Safety Evaluation Report (SER) of the Browns Ferry Nuclear
Plant, Units 1, 2 and 3 issued by the Commission June 26, 1972. Each
unit's nuclear steam supply system includes a General Electric Company
(GE) single-cycle, forced circulation boiling water reactor (BWR)
which generates steam for direct use in a steam turbine. Each unit
is licensed to operate at steady state reactor -core power levels of
3293 megawatts thermal (MHt). The net electrical output of each unit
is about 1065 megawatts (MWe). Pertinent descriptions of principal
features of the Plant as it currently exists are summarized below to
aid the reader in following the evaluations in subsequent sections
of this appraisal.

Fuel Inventor

The reactor core, which contains 764 fuel assemblies, is refueled each
year, with about one-fourth of the core replaced during each refueling
period. The assemblies now in use were manufactured by General
Electric Corporation. The fuel for the reactor consists of slightly
enriched uranium dioxide pellets contained in sealed zircaloy-2 tubes.
These fuel rods are assembled into individual fuel assemblies of either
49 (7x7) or 64 (Bx8) rods each.

4.2

4.'2. 1

Plant Mater Use

Condenser Circulatin Water S stem

All water required for operation of BFNP is obtained from Wheeler
Reservoir, one of TVA's main stream reservoirs on the Tennessee River.
The condenser circulating water system is designed to provide a total
flow of 1,890,000 gpm to the condensers and a flow of 90,000 gpm to
auxiliaries for the three units. No chemical. or biocides are used to
treat the circulating water system.

Six mechanical draft cooling towers are provided to dissipate waste
heat to the atmosphere. Water is pumped through the main condenser
and to an open channel going to the towers .by three circulating water
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pumps for each unit. Water is pumped to each cooling tower by two
lift pumps. The system is designed for three possible modes of oper-
ation: open, helper, and closed. In the open mode water is drawn
into the circulating water pumping station forebay from the reservoir,
pumped through the main condenser, and discharged back into the reser-
voir through a diffuser discharge system consisting of perforated
metal pipes which extend across the reservoir channel to diffuse the
warmer water from the plant. In the helper mode the water is pumped
from the reservoir, through the plant, and into an open channel going
to the cooling towers where it is pumped through the towers and is
returned to the reservoir through the diffusers. In the closed mode,
the water is returned to the intake pumping station from the cooling
tower discharge, and water is neither drawn from the reservoir (except
for makeup) nor returned to the, reservoir (except for blowdown).

Raw Coolin Water S stem

A Raw Cooling Water System is provided to remove heat from turbine
associated equipment and accessories located in and adjacent to the
turbine building,, from the Reactor Building Closed Cooling Water
System heat exchangers and from other reactor associated equipment
which utilizes raw cooling water. The Raw Cooling Water System pumps

are located in the turbine -building and are suppl,ied with river water
from the condenser circulating water conduits. Three pumps are pro-
vided for each unit with one spare provided to Units 1 and 2 and one

spare for Unit 3.

The Raw Cooling Water System furnishes cooling water to the following:

a. Turbine lube oil coolers
b. Generator stator water coolers
c. Generator hydrogen coolers
d. Reactor feed pump turbine oil coolers
e. Service and control air compressors
f. Steam jet air ejector precoolers
g. Generator alternator coolers
h. Air conditioning condensers

Recirculation pump N G set coolers
j. Reactor building closed cooling water heat exchangers
k. Other miscellaneous coolers

Raw Service Water S stem

A Raw Service Water System, consisting of three 50 percent-capacity
pumps, supplies river water from the condenser circulating water con-
duits for yard watering, cooling for miscellaneous plant equipment
requiring small quantities of high-pressure cooling water, washdown

services in unlimited, access areas and provides a means of pressurizing
the raw water fire protection system.
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Residual Heat Removal RHR Service Water S stem

The RHR Service Mater System is a Class I system that consists of
four pairs of pumps located on the intake structure for pumping raw
river water to the heat exchangers in the RHR system and four pumps
for supplying water to the Emergency Equipment Cooling Water System.

Emer enc E ui ment Coolin Mater S stem

The safety objective of the Emergency Equipment Cooling Water System
is to provide cooling water to the standby diesel generator, RHR and
core spray equipment room environmental coolers, RHR pump seal coolers,
and core spray thrust bearing coolers. Et also provides an emergency
Class I cooling water supply for the control room air 'conditioning
chillers, station service air compressors, and reactor building
closed cooling water heat exchangers.

Demineralized Mater S stem

A 12Q,OOO gallon-per-day water treatment plant furnishes a supply of
high-purity water for makeup of the primary coolant systems, the
Reactor Building Closed Cooling Water Systems, the suppression chambers,
and the Standby Liquid Control Systems. The water is also used for
radioactive decontamination work and preoperational cleaning of reactor
and piping systems. In the makeup water treatment plant raw water
from the river is passed through a filtration plant and a demineralized
water plant. The latter consists of a pair of cation exchangers, a
vacuum degasifier, a pair of anion exchangers, and a pair of mixed-
bed exchangers. The water produced'as a conductivity of less than
1.0 micromho per centimeter at 26'C and a dissolved silica content of
less than Q.OI parts per million.

Potable Mater and Sanitar S stems

The potable water for use in the plumbing systems is supplied in a
6-inch main by the city of Athens, Alabama. Obtaining water from this
state-approved water supply was more economical than constructing
arid operating both a temporary and permanent purification plant.

All the sewage from the project is collected in a yard sewage system
and flows to a treatment plant by gravity. Sewage ejectors, which
discharge into the yard system, are provided at the pumping station and
gate house. The sewage-treatment plant consists of two 15,QQO gallons
per day units arranged for parallel flow. Treatment is based on
biological oxidation and reduction of sewage solids by additional
aerobic digestion, which is accomplished by extended aeration and sedi-
mentation. Effluent from the plant flows through a chlorine contact
tank and discharges into the river.
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4.3 Reactor Buildin Closed Coolin Mater S stem

4.4

The reactor building closed cooling water system (RBCCWS) provides
cooling water to designated auxiliary plant equipment located in the
primary and secondary containments. The cooling water is available
to the nuclear system auxiliaries under normal and accident conditions.
The system consists of pumps, heat exchangers and necessary control
and support equipment. The system is used to transfer heat from the
SFP heat exchangers as well as a number of other systems such as the
reactor recircu1ation pump and motor, drywell atmosphere cooler, the
reactor building equipment drain tank cooler, the drywell equipment
drain sump cooler, sample coolers, cleanup recirculating pump cooler,
cleanup system and- nonregenerative heat exchangers. The RBCCWS in
turn transfers the heat to the Raw Cooling Water System as discussed
in Section 4.2.2, above, through two heat exchangers. Under normal
operation, the system is designed to transfer up to 31.3 x 10< BTU/hr
with a river water temperature of 90'F.

S ent Fuel Pool Coolin and Cleanu S stem

A fuel pool cooling and cleanup system is provided to remove decay
heat from spent fuel stored in the fuel pool and to maintain a spec-
ified water temperature, purity, clarity and level. The system cools
the fuel storage pool by transferring the spent fuel decay heat through
heat exchangers to the Reactor Building Closed Cooling Water System.
Water purity and clarity in the storage pool, reactor well, and dryer-
separator storage pit are maintained by filtering and demineralizing
the pool water through a filter demineralizer.

The system for each fuel pool'onsists of two circulating pumps connected
in parallel, two heat exchangers, one common filter-demineralizer sub-
system, two skimmer surge tanks, and the required piping, valves,, and
instrumentation. Each pump has a design capacity equal to or greater
than the system design flow rate and is capable of simultaneous
operation. Four filter-demineralizers are provided, (one spare unit
shared between the three active units) each with a design capacity
equal to or greater than the design flow rate for a fuel pool.. The
pumps circulate the pool water in a closed loop, taking suction from
the surge tanks, circulating the water through the heat exchangers and
filter-demineralizer and discharging it through diffusers at the bottom
of the fuel pool and reactor well. The water flows from the pool
surface through skimmer weirs and scuppers to the surge tanks. The
fuel pool pumps and heat exchangers are located in the reactor building
below the bottom of the fuel pool. The fuel pool filter-demineralizers,
which collect radioactive corrosion and fission products, are located
in the radwaste building. The fuel pool concrete structure and metal
liner are desi'gned to withstand earthquake loads per project seismic
requirements as a Class 1 system.
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Fuel pool water is continuously recirculated. The heat exchangers are
designed to remove the decay heat 'load of the normal discharge batch
of spent fuel. The heat exchangers in the Residual Heat Removal System
are used in conjunction with the Fuel Pool Cooling and Cleanup System
to supplement pool cooling in the event that a larger than normal
amount of fuel is stored in the pool. Makeup water for the system
is transferred from the condensate storage tank to the skimmer surge
tanks to make up evaporative and leakage losses.

Pool water clarity and purity are maintained by a combination of filter-
ing and ion exchange. The filter-demineralizer maintains total dissolved
heavy element content (Cu, Ni, Fe, Hg, etc.) at O.l ppm or less with a

pH range of 6.0 to 7.5 for compatibility with aluminum fuel racks and
other equipment. Particulate material is removed from the circulated
water by the pressure precoat filter-demineralizer unit in which finely
divided powdered ion exchanger resin serves as a disposable filter
medium. The resin is replaced when the pressure drop is excessive or
the ion exchange resin is depleted. Backwashing and precoating opera-
tions are controlled from the- radwaste building. The spent filter
medium is flushed from the elements and transferred to the waste back-
wash receiver tank by backwashing with air and condensate. New ion
exchange resin is mixed in a precoat tank and transferred as a slurry
by a precoat pump to the filter where the solids deposit on the filter
elements. The holding pump maintains circulation. through the filter
in the interval between the precoating operation and the return to
normal system operation.

The SFP Cooling and Cleanup System was designed on the basis that only
one of the two pumps and heat exchangers would be needed to remove the
decay heat released by the average spent fuel batch discharged from
the equilibrium fuel cycle plus the heat being released by the batch
discharged at the previous refueling. With one of the pumps operating,
flow rate through the system is 600 gpm. This. is more than is required
for two complete water changes per day of the approximately 51,300
cubic feet volume of the SFP or one change per day of the approximately
106,900 cubic feet of volume in the combined SFP, reactor well and
dryer-separator pit. Under the design heat load of 8.8 x 106 BTU/hr
(both pumps and heat exchangers in operation), the SFP Cooling and

Cleanup System will maintain the temperature of the water below 125'F
with the reactor building closed cooling water system temperature at
its maximum. If additional cooling is required, the SFP Cooling and
Cleanup system can be connected by operator action to the Residual
Heat Removal System. With this connection, and allowing the pool
water temperature to increase to 150'F, the heat transfer capability
is increased to 27.6 x 106 BTU/hr.
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4.5 Heat Dissi ation to Environment

4.6

As discussed in Section 4.2.1, above, the BFNP is designed to discharge
the heat from the main condensers and auxiliary cooling systems either
directly to Wheeler Reservoir and the Tennessee River (open mode of
operation), to the atmosphere through the six mechanical draft cooling
towers (closed mode of operation) or partially to both the river and
atmosphere. At rated power, the discharge of heat from the main
condenser in each unit is about 7.77, x 109 BTU/hr.

Radioactive Wastes

The plant contains waste treatment systems designed to collect and
process. the gaseous, liquid and solid waste that might contain radio-
active material. The waste treatment systems are evaluated in the
Final Environmental Statement (FES) dated September 1972. There will
be no change in the waste treatment systems described in Section 2.4
of the FES because of the proposed modification.

Pur ose of SFPs

The SFPs at BFNP were designed to store spent fuel assemblies prior to
shipment to a reprocessing facility. These assemblies may be transferred
from the reactor core to the SFP during a core refueling, or to allow
for inspection, repair and/or modification to core internals. The
latter may require the removal and storage of up to a full'ore, as was
required during the first refuelings of Units 1 and 2 and as is presently
required to modify the control rod drive return line for Unit 3. The
assemblies are ini.tially intensely radioactive due to their fission
product content and have a high thermal output. They are stored in the
SFP to allow for radioactive and thermal decay.

5.0

5.1

.- The major portion of decay occurs during the fi'rst 150-day period
following removal from the reactor core. After this period, the assem-
blies may be withdrawn and placed into a heavily shielded fuel cask
for offsite shipment. Space permitting, the assemblies may be stored
for an additional period allowing continued fission product decay and
thermal cooling prior to shipment.

Environmental Im acts of Pro osed Action

Land Use

The proposed modification will not alter the external physical geometry
of the SFP. The SFP is entirely contained within the existing reactor
building structure. No additional commitment of land is required.
The SFP was designed to store spent fuel assemblies under water for a
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5.2

period of time to allow shorter-lived radioactive isotopes to decay
and to reduce their thermal heat output. The Commission has never
set a limit on how long spent fuel assemblies could be stored onsite.
The longer the fuel assemblies decay, the less radioactivity they
contain. The proposed modification will not change the basic land
use of the SFP. The pool was designed to store the spent fuel assem-
blies. from up to six normal refuelings. The modification would provide
storage for up to eighteen normal refuelings. The pool was intended to
store spent fuel. This use will remain unchanged by the proposed
modification. The proposed modification will make more efficient use
of the land already designated for -spent fuel storage.

Mater Use

There will be no significant change in plant water usage as a result
of the proposed modification. As discussed subsequently, storing
additional spent fuel in the SFP will increase the heat load on the
SFP cooling system, which is transferred to the Reactor Building
Closed Cooling Mater System, thence to the plant Raw Cooling Water
System and is dissipated in the environment by discharge to Wheeler
Reservoir and/or the atmosphere. The modifications will not change
the flow rates within any, cooling system. As discussed. in Section
10.5 of the BFNP Final Safety Analysis Report (FSAR), the design bases
for the SFP cooling system was that for a normal refueling cycle the
fuel'ool cooling system would be capable of maintaining the bulk
pool temperature below 125'F. The maximum possible heat load, (i.e.,
the decay heat of a full core at the end of a full cycle plus the decay
heat from fuel discharged at previous refuelings), the fuel pool cool-
ing system in conjunction with the Residual Heat Removal (RHR) system
would be capable of maintaining the bulk pool temperature below 150'F.
As discussed in Section 4.4; the SFP Cool.ing and- Cleanup System can be
connected to the RHR system to increase the cooling capacity. Based
on the expected annual refueling cycle, TVA estimates that the peak heat
load could be 14.8 x 106 BTU/hr when the 17th annual discharge is moved
into the SFP in 1993 or 1994. With the existing storage capacity of
1080 spent fuel assemblies, the peak heat load from 5 annual discharges
would be 13.3 x 106 BTU/hr. Thus, TVA's estimate of the incremental
heat load from the proposed expansion was 1.5 x 106 BTU/hr resulting
from the normal annual refueling cycle. Me es)imate that the maximum
incremental decay heat load could be 2.65 x 10 BTU/hr, increasing
from 10.7 to 13.35 BTU/hr. Based on our estimate, the bulk pool water
temperature could be increased by 8'F after the 17th annual refueling
if the additional heat is not removed by using the RHR system in con-
junction with the SFP Cooling and Cleanup System. Our estimates
were based on the core operating at 1005 power factor, whereas the
cumulative capacity factors to date for Units 1, 2, and 3 has only
been 38.4%, 31.7% and 77.01, respectively. By using the RHR system
as necessary to supplement the SFP Cooling and Cleanup System, the
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5.3

bulk SFP water temperature can be maintained below 125'F during normal
refuelings and below 150'F in the event it is necessary to off-load
a full core. This was the design basis for the SFP as described in
the FSAR and evaluated by the staff at the operating license review.
We conclude that there will be no significant increase in evaporation
rates as a result of the proposed modification and thus no significant
increase in the amount of makeup water that will be added to the SFP.
The increase in water makeup attributable to the modification because
of increased evaporation from the pool will be undetectable in the
total plant makeup water requirement.

Heat Re ection

As discussed in Section 5.2 above and in the accompanying Safety Eval-
uation, the storage of more spent fuel in the BFNP SFP will slightly
increase the decay heat load in the pool water. This increase will
be insignificant particularly compared to the heat rejection from the
secondary system heat cycle at the main condenser and further does not
constitute a net increase of effect on the environment because this
heat loss would occur regardless of the location where the spent fuel
is stored.

We estimate that the maximum incremental 'heat load that could be added
to the SFP water by increasing the number of stored spent fuel assemblies
from 1080 to 3471 will ge 2e6 x 106 BTU/hr from the normal annual
refuelings and 3.4 x 10~ BTU/hr for full core offloads that essentially
fill the present and the modified pools. As noted in section 4.5,
at rated power, the disc)arge of heat from the main condenser in each
unit is about 7,770 x 10 BTU/hr.

5.4

The plant cooling water system will accommodate the additional heat
load. The increase of heat load contribution of stored spent fuel to
total .plant thermal discharge to the environment during normal oper-
ation is less than 0.02 percent. The incremental heat load from the
SFP will have a negligible incremental impact and is so low that it
would not be differentiated in thermal plume measurements. The slight
increase in thermal effluents will not effect the plant's capability
of complying with the Alabama water quality standards..

Radiolo ical

5.4.1 Introduction

The potential offsite radiological environmental impacts
associated with the expansion of the spent fuel storage
capacity were evaluated and determined to be environ-
mentally insignificant as addressed below.
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The additional spent fuel which would be stored due to the
expansion is the oldest fuel which has not been shipped from
the plant. This fuel should have decayed at least five years.
During the storage of the spent fuel under water, both vola-
tile and nonvolatile radioactive nuclides may be released to
the water from the surface of the assemblies or from defects
in the fuel cladding. Most of the material released from the
surface of the assemblies consists of activated corrosion prod-
ucts such as Co-58, Co-60, Fe-59 and Mn-54 which are not volat-
ile. The radionuclides that might be released to the water
through defects in the cladding, such as Cs-134, Cs-137, Sr-89
and Sr-90, are also predominately nonvolatile. The primary
impact of such nonvolatile radioactive nuclides is their contri-
bution to radiation levels to which workers .in and near the SFP

would be exposed. The volatile fission product nuclides of most
concern that might be released through defects in the fuel clad-
ding are the noble gases (xenon and krypton), tritium and the
iodine isotopes.

Experience indicates that there is little radionuclide leakage
from spent fuel stored in pools after the fuel has cooled for
several months. The predominance of radionuclides in the spent
fuel pool water appear to be radionuclides that were present in
the reactor coolant system prior to refueling (which becomes
mixed with water in the spent fuel pool during refueling oper-
ations) or crud dislodged from the surface of the spent fuel dur-
ing transfer from the reactor core to the SFP. During and after
refueling, the spent fuel pool cleanup system reduces the radio-
activity concentrations considerably. It is theorized that most
failed fuel contains small, pinhole-like perforations in the fuel
cladding at the reactor operating condition of approximately 800'F.
A few weeks after refueling, the spent fuel cools in the spent
fuel pool so that fuel clad temperature is relatively cool, ap-
proximately 180'F. This substantial temperature reduction should
reduce the rate of release of fission products from the fuel pel-
lets and decrease the gas pressure in the gap between pellets and
clad, thereby tending to retain the".fission'roducts within the gap.
In addition, most of the gaseous fission products have short half-
lives and decay to insignificant levels within a few months.

Effect of Fuel Failure on the SFP

Experience indicates that there is little radionuclide leakage from

Zircaloy clad spent fuel stored in pools for over a decade. The

predominance of radionuclides in the spent fuel pool water appears
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to be radionuclides that were present in the reactor coolant system
prior to refueling (which become mixed with water in the. spent
fuel pool'uring refueling operations) or crud dislodged from the
surface of the spent fuel during transfer from the reactor core to
the SFP. Our ing and after refueling, the spent fuel pool cleanup
system reduces the radioactivity concentrations considerably.

Operators at several reactors have discharged, stored, and/or shipped
relatively large numbers of Zircaloy-clad fuel which developed
defects during reactor exposures, e. g., Ginna;. Oyster Creek, Nine
Mile Point, and Oresden Unit Nos. 1 and 2. Several hundred Zircaloy-
clad assemblies which developed one or more defects in-reactor are
stored in the GE-Morris pool without need for isolation in special
cans. Oetailed, analysis of the radioactivity in'the pool water
indicates that the defects are not continuing to release significant
quantities of radioactivity. Normal gadioactivity concentrations in
the Morris pool water are about 3xlO pCi/ml which is near the
maximum desired concentration for occupational exposure considerations
in bathing and culinary uses. The radioactivity concentrations rose
to 2x 10 pCi/ml dur ing a month when the water cleanup system was
removed from service;

Based on the operational report" submitted by the licensees and
discussions with the operators, there has not been any'ignificant
leakage of fission products from spent light water reactor fuel
stored in the Morris Operation (HO) pool (formerly Midwest Recovery
Plant) at Morris, Ill'ino'is, or at Nuclear Fuel Services'HFS)
storage pool at West Valley, New York. Spent fuel ha" been stored
in these two pools which, while it was in a reactor, was determined
to have significant leakage and was, therefore, removed from the
core. After storage in the onsite spent fuel pool, this fuel was
later shipped to either MO or NFS for extended storage. Although
the fuel exhibi ted signi ficant leakage at reactor ooerating conditions,
there was no significant leakage from. this fuel in the offsite
storage facility.

A recent Battelle Northwest Laboratory (BNL) report, "Behavior of
Spent Nuclear Fuel in Water Pool Storage: (BNWL-2256 dated September
1977), states that radioactivity concentrations may approach a value
up to 0.5 pCi/ml during fuel discharge in the SFP. After the refueling,
the SFP ion exchange and filtration units will reduce and maintain
the pool water in the range of 10-3 to 10-4 pCi/ml.
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ln handling defective fuel, the BNL study found that the vast majority
of failed fuel does not require special handling and is stored in
the same manner as intact fuel. Two asPects of the defective fuel
account for its favorable storage characteristics. First, when a fuel
rod perforates in-reactor, the radioactive gas inventory is released
to.the reactor primary coolant. Therefore, upon discharge, little
additional gas release occurs., Only if the failure occurs by mechanical
damage in the basin are radioactive gases released in detectable
amounts, and this type of damage is extremely rare. In addition,
most'f the ga eous fission products have short half"lives and decay
to insignificant levels. The second favorable aspect is the inert
character of the uranium oxide pellets'n contact with water. This
has been demonstrated in labor atory studies and also by casual
observations of pellet behavior when broken rods are stored in
pools.

Radioactive Material Released to Atmos here

With respect to gaseous releases, the only significant
noble gas isotope attributable to storing additional assem-
blies for a longer period of time would be Krypton-85. As
discussed previously, experience has demonstrated that after
spent fuel has decayed 4 to 6 months, there is no significant
release of fission products 'from defected fuel. However, we
have conservatively estimated that an additional 102 curies
per year. of Krypton-85 may be released from the three units
when the modified pools are completely filled. This increase
would result in an additional total body dose of less than
0.005 mrem/year to an individual at the site boundary. This
dose is insignificant when compared to the approximately 100
mrem/year that an individual receives from natural background
radiation. The additional total body dose..to the estimated
population within a. 50-mile radius of the plant is less than
0.005 man-rem/year.. This is small compared to'he fluctuations
in the annual dose this population would receive from natural
background radiation. Under our conservative assumptions,
these exposures represent an increase of less than 0.5% of
the exposures from the'lant evaluated in the FES for the
individual and the population (Table 2.4-3). Thus, we conclude
that the proposed modification will not have any significant
impact on exposures offsite.
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5.4.4

Assuming that the spent fuel will be stored onsite'for several
years, Iodine-131 releases from spent fuel assemblies to the
SFP water will not be significantly increased because of the
expansion of the fuel storage capacity since the Iodine-131
inventory in the fuel will decay to negligible levels between
refuelings.

Storing additional spent fuel assemblies should not increase
the bulk water temperature. during normal refuelings above the
125 F used in the design analysis. Therefore, it is not expected
that there will be any significant change in the annual release
of tritium or iodine as a result of the proposed. modification
from that previously evaluated in the FES.

Most airborne releases from the plant result from leakage of
reactor coolant which contains tritium and iodine in higher
concentrations than the spent fuel pool. Therefore, even if
there were a slightly higher evaporation rate from the spent
fuel pool, the increase in tritium and iodine released from the
plant as a result of the increase in stored spent fuel would be
small compared to the amount normally released from the plant and
that which was previously evaluated in the FES. If levels of ra-
dioiodine become too high, the air can be diverted. to charcoal
filters for the removal of radioiodine before release to the en-
vironment. In addition, the plant radiological effluent Technical
Specifications, which are not being changed by this action, re-
.strict the total releases of gaseous activity from the plant in-
~cluding the SFP.

Solid Radioactive Wastes

The concentration of radionuclides in the pool is controlled
by the filter-demineralizers and by decay of short-lived
isotopes. The activity is high during refueling operations
while reactor coolant water i.s introduced into the pool and de-
creases as the pool water is processed through the filter-
demineralizer. The increase of radioactivity, if any, should
be minor because the additional spent fuel to be stored is rela-
tively cool, .thermally, and radionuclides in the fuel will have
decayed significantly.

While we believe that there should not be an increase in solid
radwaste due to the modification, as a conservative estimate,
we have assum'ed that the amount of solid radwaste may be in-
creased by 48 cubic feet of resin a year from the demineralizer
(twelve additional resin beds/year) for each unit. The annual
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average amount of solid waste shipped from Browns Ferry 1, 2 and 3
for 1975 to 1977 is about 42,000 cubic feet per year. If the
storage of additional spent fuel does increase the amount of
solid waste from the SFP purification systems by about- 144 cubic-
feet per year, the increase in total waste volume shipped would
be less than 0.4% and would not have any significant environmental
impact.

The present spent fuel racks to be removed from the SFP are con-
taminated and will be disposed of as low level waste. The li-
censee has estimated that about 5,000 cubic feet of solid radwaste
will'e removed from the SFP of each unit because of the proposed
modification. Therefore, the total waste shipped. from the plant
should be increased by less than 1'X per year when averaged over
the lifetime of the plant. This will not have any significant
environmental impact.

Radioactivit Released to Receivin llaters

There should not be a significant increase in the liquid release
of radionuclides from the plant as a- result of the, proposed
modification. The amount of radioactivity on the SFP filter.-
demineralizer might slightly. increase due to the additional
spent fuel in the pool but this increase of radioactivity should
not be released in liquid effluents.from the plant.

The demineralizer resins are periodically flushed with water
to the condensate phase separator tank. The water used to
transfer the spent resin is decanted from the tank and returned
to the liquid radwaste system for processing. The soluble radio-
activity will be retained on the resi ns. If any activity should
be transferred from the spent resin to this flush water, it would
be removed by the liquid radwaste system.

Leakage from the SFP is collected in the Reactor Building floor
drain sumps. This water is transferred to the liquid radwaste
system and is processed by the system before any water is dis-
charged from the plant.

Occu ational Ex osures

.Me 'have reviewed the licensee's plan for the removal, crat-
ing and disposal of the low density racks and the installation
of -the high density racks with respect to occupational radi-
ation exposure. The occupational exposure for the entire operation
is estimated by the licensee to be about 32 man-rem for Units
.1 and 2 and about 8 man-rem for Unit 3. Me consider this to
be a conservative estimate based on the occupational exposures
recorded at over two dozen other facilities'hat have increased the
storage capacity of their spent fuel pools. This operation is
expected to be a small fraction of the total annual man-rem burden
from occupational exposure at this facility.
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5.4.7~ ~

Me have estimated the. increment in onsite occupational dose
resulting from the proposed increase in stored fuel assem-
blies on the basis of information supplied by the licensee
and by utilizing relevant assumptions for occupancy times
and for dose rates in the spent fuel pool area from radio-
nuclide concentrations in the SFP water. The spent fuel
assemblies themselves contribute a negligible amount to
dose rates in the pool area because of the depth of water
shielding the fuel. The occupational radiation exposure
resulting from the proposed action represents a negligible
burden. Based on present and projected operations in the
spent fuel pool area, we estimate that the proposed modifica-
tion should add less than one percent to the total annual
occupational radiation exposure burden at this facility.
Thus, we conclude that storing additional fuel in the SFP
will not result in any significant increase in doses received
by occupational workers.

Im act of Other Pool Modifications

As discussed above,, the additional environmental impacts in the
vicinity of Browns Ferry 1, 2 and 3 resulting from the proposed
modification are very small fractions (less than 1%) of the impacts
evaluated in the Browns Ferry 1, 2 and 3 FES. These additional
impacts are too small to be considered anything but local in character.

5.4.8

5.5

Based on the above, we conclude that a SFP modification at any other
facility should not significantly contribute to the environmental
impact of the proposed action at Browns Ferry 1, 2 and 3 and that
the Browns Ferry 1, 2 and 3 modification should not contribute
significantly to the environmental impact of any other facility.
Evaluation of Radiolacrica) 7 act

As discussed above, the proposed modification does not
significant4 change the radiological impact evaluated in
the DIES.

Nonradiolo ical Effluents

There will be no change in the chemical or biocidal effluents
from the plant a result of the proposed modification.

The only potential offsite nonradiological environmental impact
that'ould arise from this proposed, action would be additiona1
discharge of heat to the atmosphere and to the Tennessee River.
Storing spent fuel in the SFP for a longer, period of time will .add
more heat to the SFP water. The spent fuel pool heat exchangers
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5.6

are cooled by the reactor building cooling water system which in
turn is cooled by the plant Raw Cooling Water System. An evaluation
of the augmented spent fuel storage facility was made to determine
the effects of the increased heat generation on the plant cooling
water systems, and ultimately, on the environment.

As discussed. in the staff's Safety Evaluation, the maximum incremental
heat load that will be added by use of the proposed rack modification
is that from unloading a full core which would fill the pool. The
maximum calculated heat generation rate in this case would be about
3.4 x 10'tu/hr.
The total heat load on the environment from BFNP used in the evalu-
ation in the FES was 7.8 x 10g Btu/hr per unit. The incremental
heat load attributable to the proposed modification would be less
than 0.02% of the total heat rejection rate. Compared to the exist-
ing heat load, which was evaluated in the FES and has been evaluated
by continuing environmental monitoring porgrams, the additional
thermal impact from the proposed modification will be negligible.

Im acts on the Communit

5.7

The new storage racks will be fabricated offsite and shipped to the
plant. No environmental impacts on the environs outside the spent
fuel storage building are expected during removal of the existing
racks and installation of the new racks. The impacts wi thin this
building are expected to be limited to those normally associated
with metal working activities and fuel handling operations. No

significant environmental impact on the community is expected to
.result from the fuel rack conversion or from subsequent operation
with the increased storage of spent fuel in the SFP.

Trans ortation and Handlin

Oelivery of material for the new high density storage racks
and disposal of the existing racks for off-site burial will
involve truck and/or rail transportation activity. The number of
such shipments will be less than would be required to ship the
spent fuel offsite at this time. By deferring offsite shipment.
of spent fuel, a number of actors can be considered that wi11:.
reduce the overall environmental impact: More fuel might be
loaded per shipping cask, reducing the number of miles in trans-
port; a lighter shipping cask may be used, reducing the tonnage
in transport; and the reduced radiation level of spent fuel will
further reduce the already minimal environmental impact of spent
fuel shipments which are covered by the Final Environmental
Statement.
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6.0 Environmental Im act of Postulated Accidents

Although the new high density racks will accommodate a larger
inventory of spent fuel, we have determined that the installation
and use. of the racks will not change the radiological consequences
of a postulated fuel handling accident in the SFP area from those
values reported in the FES for Browns Ferry 1, 2 and 3 dated September
1972. The Commission's Safety Evaluation assessed fuel handling
accidents; there is no change in fuel handling operations as a result
of this proposed modification.

Additionally, the NRC staff has under way a generic review of load
handling operations in the vicinity of spent fuel pools to determine
the likelihood of a heavy load impacting fuel in the pool and, if
necessary, the radiological consequences of such an event. The
Technical Specifications are being changed to prohibit loads greater
than 1000 pounds (approximately the weight of a fuel. assembly, channel
and associated load handling equipment) from. being transported over
spent fuel in the SFP. Me have concluded that the likelihood of a

heavy load handling accident is sufficiently small that the proposed
modification is acceptable and no additional restrictions on load
handling operations in the vicinity of the SFP are necessary while our
generic review is under way.

7.0 Alternatives

In regard to this licensing action, the NRC staff has considered
the following alternatives; (1) reprocessing the spent fuel,
(2) shipment of spent fuel to a separate fuel storage facility,
(3) shipment of spent fuel to another reactor site, (4) lengthening
the fuel cycles, (5) reducing plant power factors through energy con-
servation and (6) ceasing operation of the facility. These alternatives
are considered in turn.

The total cost associated with the project for all three Browns Ferry
units is expected to be about $ 19 million in 1977 dollars. This
estimate'ncludes the following five categories of expense:

l.
2.
3.
4,
5.

Project management, design, quality assurance, and licensing.
Materials, tooling, and hardware fabrication.
Removal, installation, and transportation.
Contingency allowance.
Allowance for funds used during construction.

This equates to about $ 2650 for each of the additional 7173 storage
spaces that would be provided by the proposed modification.
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Re rocessin of S ent Fuel

As discussed ear lier, none of the three commercial reprocessing
facilities in the U.S. is currently operating. The General Electric
Company's Midwest Fuel Recovery Plant at Morris, Illinois. is in a
decommissioned condition. On September 22, 1976, Nuclear Fuel
Services, Inc. (NFS) informed the Nuclear Regulatory Commission that
they were "withdrawing from the nuclear fuel reptocessing business."
The Allied-General Nuclear Services (AGNS) reprocessing plant received
'a construction permit on December 18, 1970. In October 1973,, AGNS

applied for an operating, license for the reprocessing facility;
construction of the reprocessing faci1 i ty i s essent i al ly comp I ete
but no operating license has been granted. On July 3, 1974, AGNS

applied for a materiaI's license to receive and store up to 400 MTU
of spent fuel in the onsite. storage pool, on which construction has
also been comp1eted but hear ings with respect to this application
have -not yet commenced and no license has been granted.

In 1976, Exxon Nuclear Compary, Inc. submitted an application for a
proposed Nuclear Fuel Recovery and Recycling Center (NFRRC) to be
located at Oak Ridge, Tennessee. The plant would include a storage
pool that could store. up to 7',000 MTU in spent fuel. Licensing
review of this application is suspended.

On April 7, 1977, the President issued a, statement outlining his
policy on continued development of nuclear energy in the U.S. The
President stated that: "'>le will defer indefinitely the commercial
reprocessing and recycling of the plutonium produced in the U.S.
nuclear power programs. From- our own experience, we have concluded
that a viable and economic nuclear power program can be sustained
without. such reprocessing and recycling."

On December 23, 1977 the Nuclear Regulatory Commission announced thatit would order the termination of the now-pending fuel cycle licensing
actions involving GESMO (Docket No. RM-50-5), Barnwell Nuclear Fuel
Plant Separation Facil-ity, Uranium Hexafluoride Facility and Plutonium
Product Facility (Docket No. 50-332, 70-1327 and 70-1821), the -Exxon
'Nuclear Company, Inc. Nuclear Fuel Recovery and Recycling Center
(Docket No. 50-564), the Westinghouse Electric Corporation Recycle
Fuels Plants (Docket No. 70-1432), and the Nuclear Fuel Services, Inc.
West Yalley Reprocessing Plant (Docket No. 50-201). The Commission also
announced that it would not at this time consider any other applications
for commercial facilities for reprocessing spent fuel, fabricating
mixed-oxide fuel, and related functions. At this time, any considerations
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7.2

of these or comparable facilities has been deferred for the indefinite
future. Accordingly, the Staff considers that shipment of spent fuel
to such facilities for reprocessing is not a viable alternative to the
proposed expansion of the BFNP spent fuel pool especially when con-
sidered in the relevant time frame - i.e., from now until 1980 - when
expanded capacity at BFNP will be needed.

The licensee had intended to reprocess the spent fuel to recover and
recycle the uranium and plutonium in the fuel.. Due to a change in
national policy and circumstances beyond the licensee's control,
reprocessing of the spent fuel is not an available option at this
time. Even if the governmental policy were changed tomorrow to allow
reprocessing of spent fuel,, the current backlog of spent fuel and the
time it would take to bring adequate reprocessing capacity on line
would require that current spent fuel be stored somewhere for up to
another 10 years.

Inde endent S ent Fuel Stora e Facilit

An alternative to expansion of onsite spent fuel pool storage is the
construction of new "independent spent fuel storage installations"
(ISFSI). Such installations could provide storage space in excess
of 1,000 MTU of spent fuel. This is far greater than the capacities
of onsite storage pools. Fuel storage pools at GE Morris and NFS are
functioning as ISFSIs although this was not the original design intent.
Likewise, if the receiving and storage station at AGNS is licensed to
accept spent fuel, it would be functioning as an ISFSI until the
reprocessing facility is licensed to operate. The license for the
GE facility at Morris, 'Illinois was amended .on December 3, 1975 to
increase the storage capacity to about 750 MTU: as of August 30,
1978, 310 MTU was stored in the pool in the form of 1196 spent fuel
assemblies. An application for an 1100 MTU capacity addition is pend-
ing. Present schedule calls for completion in 1'980 if approved.
However by motion dated November 8, 1977 General Electric Company

requested the Atomic Safety and Licensing Board to suspend indefinitely
further proceedings on this application. This motion was granted.
The staff has discussed the status of storage space at MO with GE

personnel. We have been informed that GE is, primarily operating the
MO facility to store either, fuel owned by GE (which had been leased to
utilities on an energy basis) or fuel which GE had previously contracted
to reprocess. We were informed that the present GE policy is not to
accept spent fuel for storage except for that fuel for which GE has a

previous commitment. In response to the Commission's requests for
justification for the requested increase in storage capacity at MO,

G.E. described the space being reserved for various utilities. No

space was listed as being reserved for Browns Ferry spent fuel. The

NFS facility has capacity for about 260 MTU, with approximately 170

MTU presently stored in the pool. The storage pool at West Valley,
New York, is on land owned by the State of New York and leased to
NFS thru 1980. Although the storage pool at West Valley is not full,
since NFS withdrew from the fuel reprocessing business, correspondence
we have received indicated that they are not at present accepting
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additional spent fuel for storage even from the reactor facil.ities
with which they had contracts. The status of the storage pool at
AGNS was discussed above.

The original core loading for each of the Browns Ferry Units and the
reloads have been supplied by General Electric Company. Under terms
of TVA's former contract with GE, the latter was required to remove and
reprocess discharged spent fuel. In the absence of an operating reprocessing
facility in this country and the recent national policy to defer
reprocessing, TVA has reached agreement with GE to store the spent
fuel onsite until there is a better resolution of national policy on
reprocessing and interim and permanent storage of spent fuel. On

April 29, 1977, the President issued "The National Energy Plan";
Chapter VI outlined the plan for Coal, Nuclear and Hydroelectric Power.
In discussing the program to "develop techniques for long-term storage
of spent fuel", it was noted that "improved methods of storing spent
fuel will enable most utilities at least to double their current
storage capacity without constructing new facilities." The basis
for the current Department of Energy (DOE) policy is that if storage
space is or can be made available, spent fuel should be stored onsite
until it can be shipped directly to the permanent Federal repository
which the President has directed DOE to develop.

With respect. to construction of new ISFSIs, Regulatory Guide 3.24,
"Guidance on the License Application, Siting, Design, and Plant
Protection for an Independent Spent Fuel Storage Installation,"
issued in December 1974, recognizes..the possible need for ISFSIs and
provides recommended criteria and requirements for water-cooled
ISFSIs. Pertinent sections of 10 CFR Parts 19, 20, 30, 40, 51, 70,
71 and 73 would also apply.

The staff has estimated that, at least five years would be required
for completion of an independent fuel storage facility. This estimate
'assumes one year for preliminary design; one year for preparation of
the license application, Environmental Report, and licensing review
in parallel with one year for detail design; two and one-half years
foe construction and receipt, of an operating license; and one-half
year for plan and equipment testing and startup.



0

4l



-24-

Industry proposals for independent spent. fuel storage facilities are
s'carce to date. In late 1974, E. R. Johnson Associates, Inc. and
tierrill Lynch, Pierce. Fenner and Smith, Inc. issued a ser ies of
joint proposals to a number of electr.ic utility companies having
nuclear plants in operation or contemplated for oper'ation, offering
to provide independent storage services for spent nrrclear fuel. A
paper on ttris propo od project wa presented at the Anericarr Nuclear
Society meeting in Hov micr 1975 (AHS Transactions, 1975 'llinter
theeting, Vol. 22, TAHSAO 22-1-836, 1975). In 1974, E. R. Johnson
Associates estimated t.lreir construction cost at about $ 20 million.

Several 1icensees have evaluated construction of a separate indepen-
.dent spent fuel storage facility and have provided cost estimates.
In 1975, Connecticrrt Yankee, for example, estimated that to build ar.
independent facility with a storage capacity of 1,000 t1TU (B>IR

and/or P|;:R assemblies-) .would cost approximately S54 million and take
about 5 years to put into operation. Comrrronwea,ltn Edison estimated
the construction cost to build: a fuel storage facility at about
$ 10,000 per fuel assembly. To this would br added the costs for
maintenance, operation, safeguards, security, interest on investment,
overhead, transportation and other costs.

Qn December 2, 1976, Stone and webster Corporation submitted a
topical r eport requesting approval for a standard design for an
independent spent fuel storage faci 1i ty. No specific locations wer e
proposed, although the design is based on location near a nuc1ear
power -facility No estimated costs for fuel storage were included
in the topical report.

TYA evaluated construction of an independent spent fuel storage facility.
rHo specific costs were cited, but the licensee noted that "an independent
facility would possibly require acquisition of additional land and
would necessanly require construction of a spent fuel pool with
associated containment, purchase of heat removal systems, shipping
cask and spent fuel transportation system, plus operational and
security personnel whereas the proposed modification requir es only the
installation of spent fuel storage racks". TYA concluded that it
would obviously be much more expensive to construct an independent
storage facility than to implement the proposed modification.
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On a short-term basis (i.e., prior to 1983) an independent
spent fuel storage installation does not appear to be a viable
alternative based on cost or availability in time to meet the
licensee's needs. In addition, constructing an ISFSI would
have a greater environmental impact than the proposed action..
A new or expanded facility would require additional land use
and constructing considerable equipment and stru0tures, whereas
installing new racks at Browns Ferry requires only the small
amount of material necessary to construct the racks and the
modest personnel exposure during installation. Based on our own
evaluation, we estimate it would cost at least twice as much per
assembly to construct an ISFSI.

In the long-term, the U. S. Department of:Energy (USDOE) is
modifying its program for nuclear waste management to include
design and evaluation of a retrievable storage facility to
provide Government storage at central locations for unreprocessed
spent fuel rods. The pilot plant is expected to be completed
by late 1985.or 1986. It is estimated that the long-term storage
facility will start accepting commerical spent fuel in the time
frame of 1990 to 1993. The design is based on storing the
spent fuel in a retrievable condition for a minimum of 25 years.
The criteria for acceptance is that the spent fuel must have
decayed a minimum of ten years so it can be stored in dry
condition without need for forced air circulation. As an interim
alternative to the long term retrievable storage facility, on
October 18, 1977, USDOE announced a new "spent nuclear fuel
policy". USDOE will determine industry interest in providing
interim fuel storage services on a contract basis. If adequate
private storage services cannot be provided, the Government
will provide interim fuel storage facilities.. It was announced
by USDOE at a public meeting held on October 26, 1977, that this
interim storage is expected to be available in the 1981-1982
time frame. USDOE thru their Savannah River Operations Office
is preparing a conceptual des.ign for a .possible spent fuel
storage pool of about 5000 NTU capacity. DOE has requested, but
has not received, Congressional authorization for design and
construction of this interim spent fuel storage facility.
Based on our discussions with USDOE personnel, it appears that
the earliest such a pool could be licensed to accept spent fuel
would be about 1983. The interim facility(s) would be designed
for storage of the spent fuel under water. USDOE stated that it was
their intent to not accept any spent fuel that had not decayed
a minimum of five (5) years.
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As indicated in'he President's energy policy statement of
April 29, 1977, the preferred solution to the spent fuel storage
program is to have the nuclear power plants store their spent fuel
on-site until the government long term storage facility is
operable, which is now estimated to .be about 1990 to 1993 . For
those nuclear power plants that cannot store the spent fuel
on-site until the permanent long-term storage facility is
available, USDOE intends to provide limited interim storage
facilities.

7.3 Stora e at Another Reactor Site

TVA has 14 nuclear facilities under construction. Watts Bar
1 and 2, which are the most advanced in construction, along
with Sequoyah 1 and 2 and Yellow Creek 1 and 2 are PWRs. PWR

fuel .assemblies are much larger than BWR fuel assemblies.
Different racks than those'roposed in the 'design for these
facilities would have to be installed to store spent fuel from
Browns Ferry. Like BFNP, Phipps Bend 1 and 2 and Hartsville l.,
2,=,3 and 4 are BWRs. The earliest construction is estimated
to be completed on any of these facilities is late 1982
(Hartsville 1)'. The Browns Ferry Unit No. 3 SFP will be essentially
full after the refueling scheduled for September 1982. TVA is
planning to increase the spent fuel storage capacity at most of
these facilities compared to that proposed in the original design.
This proposed action is necessary to provide- onsite storage of
spent fuel from the speci,fic facility until the Federal permanent
repository is available. Considering the uncertainty in the time
when another BWR facility may be available in the TVA system
and the transportation costs associated with moving spent fuel
between facilities, storage of spent fuel from Browns Ferry in
another TVA facility is a possible alternative to the proposed
action but would be more expensive,,offer no environmental benefits
and is very unlikly to be available before it would be necessary
to shutdown one or more of the Browns -Ferry units.

Storage of spent fuel at another reactor facility outside the
TVA system would be physically possible but is not considered
a realistic alternative. Host operating reactors in the United
States are experiencing shortages in spent fuel storage capacity
and could not efficiently provide storage space for other

plants'urthermore,no current power plants are licensed to receive
spent fuel from offsite. Storage of BFNP spent fuel at another
reactor facility is, therefore, not considered a viable alternative.

According to a survey conducted and documented by the former
Energy Research and Development Administration, up to 27 of the
operating nuclear'power plants will lose the ability to refuel
during the period 1977-1986 without additional spent fuel storage
pool expansions or access to offsite storage facilities. Thus,
the licensee cannot assuredly rely on any other power facility
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7.4

to provide additional storage capability except on a short-term
emergency basis. If space were available in another reactor
facility, it is unlikely that the cost would be less than storage
ons.ite as .proposed.

Len thenin the Fuel C cle

The present fuel cycles for light water reactors was based on
the premise that spent fuel would be reprocessed and the
fissionable material recovered and recycled. With the change in
national policy to a "throw-away" cycle, the industry is
evaluating higher initial loadings, higher burnups, recycling of
low burnup fuel assemblies and extension of times between
refuelings. These types of changes are not an immediate
potential alternative. To obtain data to support higher burnupswill require exposure of experimental fuel in reactors for
several years. The lead time for design and procurement of core
reloads is one to two years. In the long run, redesigning the
fuel cycle can extend the time between refuelings by 50 to 100K.
While the number of fuel assemblies that would be replaced during
each refueling are increased, the total number of spent fuel
assemblies generated over the lifetime of the facility would be
reduced. In planning fuel cycles, however, there are other
factors that have to be taken into consideration. other than
just minimizing the number of spent fuel assemblies to be generated.
Utilities normally try to schedule refuelings during the spring
and fall to avoid having the facility down during peak load
periods. The Commission and National Codes (e.g., the ASHE
Boiler and Pressure Vessel Code) require periodic tests and
inspections of components and systems; to reduce the cost of
replacement power, it is prudent to schedule the tests and inspec-
tions that require an extended plant shutdown Zo coincide with a
refueling outage.

TVA is conducting a technical feasibility study on the use of an
18 month fuel cycle, in place. of the current annual cycle, for
Browns Ferry Units 1 and 2. If these results are favorable,
TVA will evaluate 18 month cycles as a planning basis for all
Browns Ferry units. This study is based on designing for the
same burnup as with the present fuel cycles (i.e., average
exposure of 26,000 MWD/HTU at 23 KW/KgU). Preliminary results
indicate that on an 18 month cycle, 272 fuel assemblies would
be replaced at each refueling compared to 204 assemblies used
for design purposes with the present fuel cycle. If 204 fuel
assemblies are replaced annually, at the end of 4 years, 816 spent
fuel assemblies would be generated. If 272 assemblies are
replaced every 18 months, 816 spent assembl,ies would be generated
in 4 1/2 years. If the Commission were to approve the proposed
action to increase the storage capacity of the SFP's to 3471
assemblies each, discharges at the annual cycle rate will fill
the SFP's, less reserve for one full core (764 assemblies), in
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thirteen cycles (years) ~ Similarly, an 18 month cycle wouldfill the pools in ten cycles (15 years), adding up to three
years to the time when the pools would be filled to the point
that the units would have to shutdown. If the technology is
developed to support higher burnups, and heat fluxes, the genera-
tion of spent fuel would be further reduced.

7.5

Extending the fuel cycle is a promising and very likely alterna-
tive in the near future. It is not an alternative that can be
implemented now. Considering the long lead times on core design
and procurement and the present state of technology, the
potential reduction in spent fuel generation is not sufficient
to obviate the need for the proposed action.

Reduced Plant Out ut

If a nuclear facility's electrical output is reduced, the
amount of spent fuel, generated can be reduced. Ouring 1978, the
cumulative capacity factors for units 1, 2 and 3 has been 76.0,
37.1 and 79.2, respectively. Unit No. 2 shutdown. for refueling
on March 18, 1978. Because of the low capacity factor, only
132 fuel assemblies were replaced rather than the 168 that had
been scheduled to be replaced. Nuclear plants are usually
base-loaded because of their lower costs of generating a unit of
electricity compared to older plants in the system. Reducing
the plant output to reduce spent fuel generation is not an
economical use of the resources available. The total production
costs remain essentially constant, irrespective of plant output,
so at a reduced plant output, the unit cost of electricity is
increased proportionately. If the full output of the plant is
required to meet load demands on the system and TVA is forced
to be reduce output because of spent fuel storage restrictions,
then TVA would -be required to purchase replacement power or
operate less cost-efficient fossil units. In either case, the
cost to TVA customers would be increased.

7.6 Shutdown of Facilit

Storage of spent fuel from Browns Ferry Units l., 2 and 3 in the
existing racks is possible but only for a short period of time.
As discussed above, 'if expansion of the SFP capacity is not
approved and if an alternate storage facility is not located,
Browns Ferry Units 1, 2 and 3 would only be able to replace a
partial core load at the refuelings now scheduled for September
1982 for Unit 1, March 1982 for Unit 2 and September 1982 for
Unit 3. Thus, all three units would have to be shutdown in 1983
or 1984 due to a lack of spent fuel storage facilities. Adoption
of the 18 month fuel cycle could delay, the shutdown for another
year. The need for ?he BFNP has been- previously justified. Shut-
down of the three Browns Ferry units would result in the cessation
of almost 3300 megawatts of electrical energy production.
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The licensee in their submittal of December 2, 1977 stated that
replacement power (if available at all) is expected to cost an
average of at least 16 mills per kilowatt-hour greater than
the cost of generation from the Browns Ferry reactors. Shutting
down one reactor is estimated to result in additional costs of
at least $ 9 million per month. Replacement of the generating
capability that would be lost by ghutting down the Browns
Ferry reactors would be many times more expensive than the proposed
modification.

7. 7 Summar of Alternatives

In summary, alternatives (1) and (2) described above
(reprocessing'nd

shipment to an existing storage facility) are not presently
available to the licensee. Alternative (3) (shipment to another
TVA nuclear facility) cannot be made available in time to meet the
licensee's needs. Alternative (5) (reducing plant output) is
available but would be more expensive than the proposed modification
and does not offer any advantages in terms of environmental impacts.
Alternative (4) (lengthening the fuel cycle) is being evaluated
and probably will be adopted; depending on the development of
technial supporting data on higher burnups, this could reduce
the amount of spent fuel generated over the next 15 years by 12
to 20%; however, this alternative cannot be implemented now
and cannot be used to substitute for the immediate short term
need for additional storage capacity. The alternative of
ceasing operation of the facility would be much more expensive
than the proposed action because of the need to provide
replacement power. In addition to the economic advantages of
the proposed action, we have determined that the expansion of the
storage capacity of the spent fuel po'ol for BFNP. would have a

negligible environmental impact. Accordingly, deferral or
severe restriction of the proposed action would result
in substantial harm to the public interest.

The proposed modifications accomplish the design objective of
providing,the required storage capacity while at the same time
making more efficient use of the existing facilities at BFNP

and minimizing costs of capital, environmental effects, and
resources committed. None of the alternatives available
presently would provide -the storage capacity required to support
continued operation of BFNP and none result in lower overall
costs. The only alternatives presently available are a plant
shutdown, or reduced plant output, which- are economically not
viable. Offsite storage alternatives, should they become
available, would require relatively high capital expenditures.
Environmental costs and resources committed for the proposed
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8.0

modifications are minimal and in general would result regardless
of where the spent fuel would be stored. The proposed modifica-
tions have advantages i'n several areas such as land use and
increased time for decay prior to shipment.

Evaluation of Pro osed Action

8.1 Unavoidable Adverse Environmental Im acts

8.1.1 Ph sical Im acts

8.1.2

As discussed above, expansion of the storage capacity of the SFP

would not result in any significant adverse environmental impacts
on the land, water, air or biota of the area.

Radiolo ical Im acts

8.2

As discussed in Section 5.4, expansion of the storage capacity
of the SFP will not create any significant additional radiologi-
cal effects. The additional total body dose that might be re-
ceived by an individual or the estimated population within a
50-mile radius is less than 0.005 mrem/yr and 0.005 man-rem/yr,
respectively. These exposures are small compared to the fluctu-
ations in the annual dose this population receives from background
radiation and represent an increase of less than 0.5% of the
exposures from the plant evaluated in the FES. The total occupational
exposure of workers during removal of the present storage racks
and installation of the new racks is estimated by the licensee
to be about 40 man-rem for the three units. This is a small
.fraction of the total man-rem burden from occupational exposure
at the plant. Operation of the plan with additional spent fuel
in the SFP is not expected to increase the occupational radiation
exposure by more than one percent of the present total annual
occupational exposure at this facility.
Relationshi s Between Local Short-Term Use of Man's Environment
and the Maintenance and Enhancement of Lon -Term Productivit

Expansion of the storage capacity of the SFP, which would permit
the plant to continue to operate until at least 1995,
when offsite storage facilities are expected to be available
for interim or long-,term storage of spent fuel, will not change
the evaluation in the FES.
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8.3 Irreversible and Irretrievable Commitments of Resources

8.3.1 Water Land and Air Resources

8.3.2

The proposed action will not result in any significant change
in the commitments of water, land and air resources as identified
in the FES. No additional allocation of land would be made;
the land area now used for the SFP would be used'ore efficiently
by reducing the spacings between fuel assemblies.

Material Resources

Under the proposed modification, the present storage racks in
the SFP will be replaced by new fuel storage modules. The new
modules will be fabricated stainless steel structures composed
of fuel storage tubes, which are made by forming an outer tube
and an inner tube of 304 stainless steel which encapsulate
plates of Boral on each side of the tube. The Boral consists of
a B4C-Al matrix bonded between two layers of aluminum. The
inner and outer tubes are welded together. The completed
storage tubes are fastened together by angles welded along the
corners and attached to a base plate to form storage modules.
Spent fuel assemblies are stored both within the tubes and in the
spaces between the tubes. Two module sizes will be used in the
Browns Ferry SFPs, a 13 x 13 module that will store a total of
169 fuel assemblies (84 in tubes and 85 in spaces outside the
tubes) and a 13 x 17 module that will store 221 assemblies. Each
SFP will contain fourteen of'the 13 x 13 modules and five of
the 13 x 17 modules when all of the existing storage racks are
replaced with the new, high density racks.

Storage will be provided for canned'defective fuel and used
control rods in each SFP. There will be five extra positions in
each pool for storage of defective fuel. Control rod storage
will be provided by supplying 20 permanent storage locations in
the Units 1 and 2 SFP's and 18 locations in the Unit 3 SFP,
and an aggregate of 370 temporary storage locations.

The arrangement of the high density fuel storage system for
the spent fuel pools is shown in Figures 1, 2 and 3. The
relatively small quantities of material resources being committed
would not significantly foreclose the alternatives with respect
to other licensing actions designed to ameliorate a possible
shortage of spent fuel storage capacity. The principal material
resources that will be consumed by the proposed modification
together with estimated annual domestic consumption, are indicated
below.
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Material

304 Stainless Steel

Boron Carbide

Aluminum

Browns Ferry Modification
uantit lbs.

1.12 x 10

2.71 x 10

1.25 x 10

Annual U.S.
Consum tion lbs.

2.82 x 10

3togx10
8 x 10

Stainless steel and aluminum are readily available in abundant
supply. The amount of stainless steel and aluminum required for
fabrication of the new racks is a small amount of these resources
consumed annually in the United States. Also, the 13 existing
aluminum racks which have been removed from the Unit 3 SFP are
available as scrap to off-set the net usage. Boron is also available
in abundant supply. Boron carbide is primarily used in the nuclear
industry. There has been a limited requirement for this material,
primarily in high density spent fuel pool storage racks. The
material could be made available in much greater quantities if there
were a demand for it. We conclude that the amount of material
required for the new Browns Ferry racks will not create a significant
impact on other potential uses for the materials and does not repre-
sent a significant irreversible commitment of material resources.

The longer term storage of spent fuel assemblies withdraws the
unburned uranium from. the fuel cycle for a longer period of
time. Its usefulness as a resource in the future, however, is
not changed. The provision of longer onsi te storage does not
result in- any cumulative effects due to plant operation since
the throughput of materials does not change. Thus, the same
quantity of radioactive material will have bee'n produced when
averaged over the life of the plant. This licensing. action
would not constitute a commitment of resources that would
affect the alternatives available to other nuclear power plants
or other actions that might be taken by the industry in the
future to alleviate fuel storage problems. No other resources
need be allocated because the design characteristics of the SFP
remain unchanged.

We conclude that the expansion of the SFP at the Browns Ferry
facility does not constitute a commitment of either material or
nonmaterial resources that would tend to significantl.y foreclose
the alternatives available with respect to any other individual
licensing actions designed to ameliorate a possible shortage
of spent fuel storage capacity.
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8.4 Commission Polic Statement Re ardin S ent Fuel Stora e

I'n

September 16, 1975, the Commission announced (40FR42801) its
intent to prepare a generic environmental impact statement on
handling the storage of spent fuel from light water reactors.
In this notice, the Commission also announced its conclusion
that it would not be in the public interest to defer all
licensing actions intended to ameliorate a possible shortage
of spent fuel storage capacity pending completion of the
generic environmental impact statement. The draft statement
was issued for coranent on March 17, 1978, (Draft Generic
Environmental Impact Statement„on Handlina and Storaae of Spent
Light Water Power Reactor Fuel" NUREG-0404, March 1978).

The Commission directed that in the consideration of any such
proposed licensing action, among other things, the following
five specific factors should be applied, balanced,. and weighed
in the context of the required environmental statement or
appraisal:

l. Is it likely that the licensing action proposed here would
have a utility that is independent of the utility of other
licensing actions designed to ameliorate a possible shortage
of spent fuel capacity?

A reactor core for BFNP contains 764 fuel assemblies.
Typically, the reactor is refueled annually. Each
refueling replaces about 1/4 of the core. The SFP was
designed on the basis that a fuel cycle would be in
existence that would only require storage of spent fuel
for a year or two prior to shipment to a reprocessing
facility. Initially, sufficient racks were installed
to store 1080 spent fuel assemblies (1.4 cores),
which was a typical design basis. for BWRs in the late
sixties and early seventies. When BFNP was designed, a
SFP storage capacity for 1.4 cores was considered
adequate. This provided for complete unloading of the
reactor even" if the s'pent fuel from a.,-.previous refueling
were in the pool. While not required from the standpoint
of safety considerations, it is a desirable engineering
practice to reserve space in the SFP to receive an
entire reactor core, should this be necessary to inspect
or repair core internals or because of other operational
considerations. This is the situation which has or will
exist at all three Browns Ferry Units. During the
first refuelings of Units 1 and 2 in the fall of 1977
and spring of 1978, respectively, TYA had to unload
the complete cores from these units to accomplish the
modifications discussed in Section 2.0 of this Appraisal.
Unit 3 was shutdown for refueling on September 8, 1978.
During this outage, TVA plans to off-load the full core to
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modify the control rod drive return line. TVA also plans to
off-load the full core from Unit 3 during the fall 1979
refueling shutdown to permit modifications to the feedwater
nozzles. During this fall 1979 shutdown, TVA will need
storage space for 1180 fuel assemblies. in the Unit 3 SFP,
including space for new fuel. With the existing racks
only providing storage space for 1080 fuel assemblies,
there would be an excess of 100 fuel assemblies that
could not be stored in the SFP. Aside from the more
immediate need to increase the storage capacity of the
SFP's to provide space for core off-loads, if expansion
of the SFP capacity is not approved and if it is not
possible to implement one or more of the alternatives
discussed in Section 7., the connecting pools for Units
1 and 2 would be filled after the refuelings of Units
-1 and' in September 1982 and March 1982, respectively.
Similarly, the separate Unit 3 pool would be filled to the
point where it would only be possible to replace about
1/3 of the normal core reload in the refueling scheduled
for September 1982- If the SFP's were full and the
reactors could not be refueled. Units 1, 2 and 3 would
have to shutdown in the fall of 1983, the spring of 1983
and early 1984 respectively. fven if DOE obtains
Congressional authorization in FY79 to construct an
interim storage basin as discussed in Section 7., the
facility will not be operational prior to 1984.
Storage of spent fuel from the Browns Ferry Units in
the onsite spent fuel pools is the only reasonable
alternative to allow the plant to continue to operate
until the permanent Federal repository is available.

The proposed licensing action'(i..e., install,ing new racks
of a design that permits storing more assemblies in the
same space) would provide the licensee with additional
flexibilitywhich is desirable even if adequate offsite
storage facilities hereafter become available to the
licensee.

We have concluded that a need for additional spent fuel
storage capacity exists at BFNP which is independent of
the utility of other licensing actions designed to
ameliorate a possible shortage of spent fuel capacity.

2. Is it likely that the taking of the action here proposed
prior to the preparation of the generic statement would
constitute a commitment of resources that would tend to
significantly foreclose the alternatives available wi th
respect to any other licensing actions designed to
ameliorate a possible shortage of spent fuel storage capacity?
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With respect to this proposed licensing action, we have
considered commitment of both material and nonmaterial
resources. The material resources considered are those
to be utilized in the expansion of the SFP. The
nonmaterial resources are primarily the labor and talent
needed to accomplish the proposed modification.

The increased storage capacity of the BFNP spent fuel
pool was also considered as a nonmaterial resource
and was evaluated relative to proposed similar licens-
ing actions at other nuclear power plants, fuel
reprocessing facilities and fuel storage facilities.
We have determined that the proposed expansion in the
storage capacity of the SFP is only a measure to allow
for continued operation and to provide operational
flexibilityat the facility, and will not affect similar
licensing actions at other nuclear power plants.
Similarly, taking this action would not commit the NRC

to repeat this action or a related action in 1994, at
which time the modified pools are estimated to be fullif no fuel is removed.

Preparation of the generic statement was initiated in the
fall of 1975. The draft statement, NUREG-0404 was issued
in March 1978. As discussed in Section 2.0, there is an
immediate need to increase the storage capacity of the
SFP's to permit repairs to be made to the faciliti'es.
Even if this were not the case, it is necessary to
install the permanent racks prior to the 1980 refuelings
because of space restrictions. Issuance of the final
generic statement and Commission action on the statement
is not 'expected to be completed prior to this time.

We conclude that the expansion of the SFP at BFNP prior
to issuance of the final'eneric statement, does not
constitute a commitment of either material or nonmaterial
resources that would tend to significantly foreclose
the alternatives available with respect to any other
individual licensing actions designed to ameliorate
a possible shortage of spent fuel storage capacity.

3. .Can the environmental impacts associated with the licensing
action here proposed be adequately addressed within the
context of the present application without overlooking any
cumulative environmental impacts?
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Potential nonradiol ogical and radiological impacts
resulting from the fuel rack conversion and subsequent
operation of the expanded SFP at this facility.were
considered by the staff.

No environmental impacts on the environs outside of the
spent fuel storage building are expected during removal
of the existing racks and installation of the new racks.
The impacts within this building are expected to be
limited to those normally associated, with metal workingactivities and to the occupational radiation exposure
to the personnel involved.

The potential nonradiological environmental impact
attributable to the additional heat load in the SFP was
determined to be negligible compared to the existing
thermal effluents from the facility.
Me have considered the potential radiological environmental
impacts associated with the expansion of the SFP and have
concluded that they would, not result in radioactive
effluent releases that significantly affect the quality
of the human environment during either normal operation
of the expanded SFP or under postulated fuel handling
accident conditions.

As listed in NUREG-0020. there are presently 6S facilities that have
or are proposing to increase the storage capacity of their onsite
SFPs. Because of the limited number of vendors supplying .high
density storage racks, there has been a "cumulative impact" in
terms of the time required to fabricate new racks. Since no signifi-
cant environmental impact has been identified with any individual
licensing action to increase onsite storage capacity, there is no
cumulative environmental impact.

4. Have the technical issues which have arisen during the review
of this application been resolved:

This Environmental Impact Appraisal and the accompanying
Safety Evaluation respond to the questions concerning
health, safety and environmental concerns. The only
significant technical issue which arose in connection with
this application was the swell-ing noted in the Nonticello
racks and this has been resolved with the licensee.
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5. Would a deferral or severe restriction on this licensing

action result in substantial harm to the public interest?

We have evaluated the alternatives to the proposed
action, including storage of the additional spent fuel
offsite and ceasing power generation from the plant
when the existing SFP is full. We have determined
that there are significant economic advantages associated
with the proposed action and that expansion of the storage
capacity of the SFP will have a negligible environmental
impact. Deferral or severe restriction of the action
here proposed would result in increased costs to TVA
customers and potential shortage of needed electrical
energy. We conclude that deferral or severe restriction
of the proposed action would result in substantial harm to
the public interest.

9.0 Benefit-Cost-Balance

This section summarizes and compares the cost and the benefits
resulting from the proposed modification to those that would be
derived from the selection and implementation of each alternative.
Table 2 presents a tabular comparison of these costs and
benefits. The benefit that would be'derived from seven of these
alternatives would be the continued operation of the plant and
production of electrical energy - if the alternative is available.
With the present storage capacity of the SFPs, only two alternatives,
(other than the proposed action) - lengthening the fuel cycle
and reduction in plant output - offer the potential to extend
the time 'at which the plant would be forced to shutdown. As
shown in Table 2, reactor shutdown arid subseqUent storage of
iver in the reactor vessel results in the cessation of electrical
energy production. ~ While this would have the "benefit" of
eliminating thermal, chemical and radiological releases from
the plant, these effluents have been evaluated in the FES and
it has been determined that the environmental impacts of these
releases are not significant. Therefore, there would be no
significant environmental benefit in their cessation.

From examination of the table, it can be seen that the most
cost-effective alternative is the proposed spent fuel pool
modification. As evaluated in. the proceeding sections, the
environmental impacts associated with the proposed modification
would not be significantly changed from those analyzed in the Final
Environmental Statement related to operation of the Browns Ferry
Nuclear Plant issued on September 1, 1972.
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Basis and Conclusion for not Pre grin an Environmental Im act
Statement

We have reviewed this proposed facility modification relative to
the requirements set forth in 10 CFR Part 51 and the Council of
Environmental guality's Guidelines, 40 CFR 1500.6 and have
applied, weighed, and balanced the five factors specified by the
Nuclear Regulatory Commission in 40 FR 42801. We have determined
that the proposed license amendment will not significantly
affect the quality of the human environment and that there will
be no significant environmental impact attributable to the
proposed action other than that which has already been predicted
and described in the Final Environmental Statement for the facili.ty
dated September 1972. Therefore, the staff has found that an
environmental impact statement need not be prepared, and that pur-
suant to 10 CFR 51.5(c), the issuance of a negative declaration
to this effect is appropriate.

Dated: September 21, 1978
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TABLE 1

REFUELING SCHEDULES

BRONNS FERRY NUCLEAR PLANT UNITS NOS. 1 2 AND 3

BASIS: ANNUAL REFUELINGS

BROWNS FERRY 1

Refueling
Date

Sept. 1977
Sept. 1978
Sept. 1979
Sept. 1980
Sept. 1981
Sept. 1982
Sept. 1983
Sept. 1984
Sept. 1985
Sept. 1986
Sept. 1987
Sept. 1988
Sept. 1989
Sept. 1990
Sept. 1991
Sept. 1992
Sept. 1993
Sept. 1994

Number of Fuel
Assemblies Dischar ed

168
220
196
196
204
200
200
200
200
200
200
200
200
200
200
200
200
200

Cumulative Number
of Fuel Assemblies

in SFP

168
388
584
780
984

1184
1384
1584
1784
1984
2184
2384
2584
2784
2984
3184
3384
3584*

*Units 1 and 2 have separate spent fuel pools. However, they are
connected so that fuel can be transferred between the two pools.
After the refueling of Unit 2 in March 1994, there would be 123 storage
spaces left in the Unit 2 SFP. The refueling of Unit 1 in September
1994 is contingent on using 113 of the 123 spaces in the Unit 2 SFP.
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TABLE 1 Continued

BROWNS FERRY 2

Refueling
Date

March 1978
March 1979
March 1980
March 1981
March 1982
March 1983
March 1984
March 1985
March 1986
March 1987
March 1988
March 1989
March .1990
March 1991
March 1992
March 1993
March 1994

Number of Fuel
Assemblies Dischar ed

132
220
196
196
204
200
200
200
200
200
200
200
200
200
200
200
200

Cumulative Number of Fuel
Assemblies in SFP

132
352
548
744
948

1148
1348
1548
1748
1948
2148
2348
2548
2748
2948
3148
3348

BRQWNS FERRY 3

Refueling
Date

Sept. 1978
Sept. 1979
Sept. 1980
Sept. 1981
Sept. 1982
Sept. 1983
Sept. 1984
Sept. 1985
Sept. 1986
Sept. 1987
Sept. 1988
Sept. 1989
Sept.. 1990
Sept. 1991
Sept. 1992
Sept. 1993
Sept. 1994

Number of Fuel
Assemblies Dischar ed

208
208
188
200
200
200
200
200
200
200
200
200
200
200
200
200
200

Cumulative Number of Fuel
Assemblies in SFP

208
416
604
804

1004
1204
1404
1604
1804
2004
2204
2404
2604
2804
3004
3204
3404



0 0
"~



\

O.
-41-

TABLE 2

SUMMARY'F COST-BENEFITS

Alternative

Reprocessing of Spent
Fuel

Increase storage capacity
of BFNP

Construction and storage
at Independent Facility

Storage at Reprocessor's
Facility*

Cost

$ 10,000/assembly

$1,825/assembly
($2650 for each
additional storage
space)

$4,000/assembly

$ 3,000 to $6,000/
assembly plus
shipping costs to
facility and annual
operating costs

Benefit

Continued operation of
BFNP and production of
electrical energy. This
alternative is not avail-
able either now or in
the foreseeable future.

Continued operation of
BFNP and production of
electrical energy.

Continued operation of
BFNP and production of
electrical energy. There
have been proposals - but
no applications - for on-site
and AFR storage facilities.
This alternative could not
be available within the
next six years.

Continued operation of BFNP

and production of electrical
energy. This alternative
is not available now, or in
the foreseeable future.

Storage of Other Nuclear
Plants

Lengthening Fuel Cycle

Reduction in Plant Output

Comparable to
storage at BFNP

$ 1,000 .per storage
space saved**

See below for
replacement power
costs. Amount of
replacement power
required would

Continued operation of BFNP

and production of electrical
energy. However, this alter-
native is not available.

Continued operation of BFNP
and production of electrical
energy. Not available now
but will probably be
implemented in near future.

Continued operation of
plant and production of
electrical energy - but
at higher unit cost.
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O.
TABLE 2 Continued

Alternative Cost Benefit

Reactor Shutdown

depend on the
reduction in plant
output.

Replacement power
costs are estimated
to be as much as
$ 324 million/yearif all three units
are shutdown plus
$ 30 million/year
for maintenance and
security of the
plant.

No significant benefit
since there is no
significant environmental
impact associated with
plant operation.

*Since NFS and MO are not accepting spent fuel for storage, cost range
reflects prices that were quoted in 1972 to 1974. GE estimates thatif they were to accept spent fuel today on a temporary basis until a
utility could locate other storage space, it would probably be at the
rate of $ 30,000 per MTU, which equates to about $ 6,000 per BWR assembly.
Transportation of the spent fuel would add about $ 2,000 per assembly.

~Based on estimated R8D costs, differential fuel costs and costs for revised
'ECCS and reload analyses.
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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. 42 TO FACILITY OPERATING LICENSE NO. DPR-33

AMENDMENT NO. 39 TO FACILITY OPERATING LICENSE NO. DPR-52

AMENDMENT NO. 16 TO FACILITY OPERATING LICENSE NO. DPR-68

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT, UNIT NOS. 1, 2 AND 3

DOCKET NOS. 50-259, 50-260 AND 50-296

1.0

2.0

Introduction

In their submittal of December 2, 1977, supplemented by letters dated
December 20, 1977, May 24, 1978, May 26, 1978, June 30, 1978, August 2,
1978,, August 10, 1978 and September 1, 1978, Tennessee Valley Authority
(TVA or the licensee) requested amendments to Facility Operating
Licenses Nos. DPR-33, DPR-52 and DPR-68 for the Browns Ferry Nuclear
Plant (BFNP), Units Nos. 1, 2 and 3, respectively. The requested
amendments would authorize up to 3471 spent fuel or new fuel assemblies
to be stored in each of the three onsite spent fuel pools (SFP) by
removing the 54 storage racks that are presently in each pool and
replacing them in stages with 19 new racks which are designed for
closer center-to-center spacing of the spent fuel assemblies. These
amendments would increase the amount of spent fuel that could be
stored in each SFP from 1080 to 3471 assemblies.

Notice of Proposed Issuance of these Amendments to Facility Operating
Licenses No. DPR-33, DPR-52 and DPR-68 was published in the FEDERAL

REGISTER on January 9, 1978 (43 FR 1412).

Discussion

The proposed amendments would modify the single sentence in paragraph
5.5.B of the Technical Specifications on "Fuel Storage" which now

states that the keff of the spent fuel pool shall be less than or
equal to 0.90 for normal conditions and 0.95 for abnormal conditions.
As revised, the requirement will state that the k~ff of the spent
fuel storage pool shall be less than or equal to 0.95. A similar
change has been approved for 33 other facilities over the past six
years and has been determined by experience to provide an adequate
margin of safety. We proposed, and the licensee accepted, a require-
ment to limit the fuel loading on assemblies stored in the SF'
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Our review and evaluation considered the following:
1'.

2.
3.
4.
5.

Structural and material considerations
Criticality considerations
Spent fuel pool cooling capacity
Fuel handling and installation of the modified spent fuel racks
Occupational radiation exposure and radioactive waste treatment

3.0

3.1

Evaluation

Criticalit Considerations

3.1.1 Criticalit Discussion

3.1. 2

The proposed spent fuel assembly racks are to be made up of alternating stain-
less steel containers.. Thus, there will be only one ~ntainer wall between ad-
jacent spent fuel assemblies. Each container wall is to have a core of Boral
sandwiched between 0.036 inch inside and 0.090 inch outside stainless steel con-
tainers. The .containers will be about 14 feet long and will have a square cross
section with an outer dimension of 6.653 inches and a total wall thickness of
0.2015 inches. The nominal pitch between- fuel assemblies will be '6.563 inches.

The Boral core is made up of a central segment of a 0.056 inch thick dispersion
of boron carbide in aluminum. This central segment is clad on both sides with
0.010 inches of aluminum. TVA states that the minimum homogeneous concentration
of the boron-ten isotope will be 0.013 ~~ams per square centimeter of the Boral
plate. This is equivalent to 0.78 x 10 boron-ten atoms per square centimeter.
These Boral plates are to be sealed between two stainless steel containers, by
welding.

Criticalit Anal ses

The TVA fuel pool criticality calculations are based on an unirradiated BWR fuel
assembly with no burnable poison and a fuel loading of 15.2 grams of uranium-235
per axial centimeter of fuel assembly.

The General Electric Company (GE) performed the criticality analyses for TVA. GE
made the calculations with the MERIT Monte Carlo program with cross sections which
were processed from ENDF/B-IV data. The accuracy of this calculational method
was assessed by using it to calculate the following experiments: (1) thermal
reactor benchmark experiments TRX-1 through 4 of the Cross Section Evaluation
Work Group; (2) the Babcock and Wilcox UO critical assemblies; and (3) the
Oyster Creek BWR experiments with boron curtains. From this qualification pro-
gram, GE determined that this calculational method underpredicts k by 0.5
per cent ak (0.005k).
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GE used these computer programs to calculate the neutron multiplication factor
for an infinite array of fuel assemblies in the nominal storage lattice at 20 C
with the minimum boron concentration in the Boral, i.e., 0.013 grams of boron-ten
per square centimeter and to calculate the k for the minimum possible pitch
I.i.e., 6.503 inches] and found it to be 0.87.

GE then calculated the t 's for the following conditions: (1) increasing the
temperature to 66'C; (2 increasing the lattice pitch; (3) locating every
four fuel assemblies, as close together as possible; and (4) reducing the density
of the water. GE found that all of these changes resulted in a decrease in k.
Because of the alternating lattice design, wherein there will be only one storage
container for every two fuel assemblies, there will be spaces on the periphery of
the rack modules which will not have Boral plates. Thus it will be possible for
two rack modules to be put together so that adjacent fuel assemblies will not
have a Boral plate between them. GE calculated the effect of these missing Boral
plates for the minimum attainable gap between rack modules and found that it
would not increase the maximum k of 0.87. GE also analyzed the situation where
a fuel assembly is moved as close as possible to an unpoisoned. location on the
periphery of a filled storage rack and found',that the neutron multiplication fac-
tor would not increase above 0.90.

TVA also states the following:

"The presence of the neutron absorber material in the fabricated fuel stor-
age module will be verified at the reactor storage-pool site by use of a
neutron source and neutron detectors. There will be a permanent record of
all test results that will provide a comparison between the test results for
each Boral sheet and the neutron absorption rate taken where there is no
Boral sheet. A significant increase in the neutron absorption rates will
verify the presence of Boral. Module subcriticality calculations have demon-
strated k < 0.95 at 95% confidence level with 'any four complete Boral
sheets miNng. A module will be accepted unless measurements indicate that
five or more Boral sheets are not present."

Criticalit Evaluation

GE's use of discrete fuel pins in its calcul:ational model for the MERIT Honte
Carlo program should result in a more precise value for k . By assuming new,
unirradiated fuel with no burnable poison or control rods these calculations
yield the maximum neutron multiplication factor that could be obtained through-
out the life of the fuel assemblies. This includes the e'ffect o'f 'the pluto'num
uhich is generated durfng the fuel cycle. 'e conclude"that"acceptable methods
of analyses have been used in the criticality determinations.
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The NRC acceptance criteria for the criticality aspects of high density fuel. stor-
age racks is that the neutron multiplication factor in spent h.el pools shall be

less than or equal to 0 ~ 95, including all uncertainties, under all conditions
throughout the life of the racks. This 0.95 acceptance criterion is based on
the overall uncertainties associated with the calculational methods. We

have concluded that this provides sufficient margin to preclude criticality
in fuel pools. Accordingly, there is a technical specification which limits
the neutron multiplication factor, k ff, in spent fuel pools to a maximum of 0.95.eff
Since the neutron multiplication factor in spent fuel pools is not a quantity
which is measured with good accuracy, the only available value is a calculated
one. To preclude any unreviewed increase, or increased uncertainty, in the cal-
culated value of the neutron multipl'ication factor which could raise the actual
k in the fuel pool above 0.95 without being detected, a limit on the maximum

fN loading is also required. Accordingly, we find that the proposed high den-
sity storage racks will. meet the NRC criteria when the fuel loading in the assem-
blies described in these submittals is limited to 15.2 grams or less of uranium-235
per axial centimeter of fuel assembly.

We conclude that TVA proposed quality assurance program to test the
neutron attenuation of each tube in each rack will detect if there
are any Boral plates missing from the prescribed locations in the
fabricated fuel storage modules.

3.1. 4 Criticalit Summar~~

3.2

We find that when any number of the fuel assemblies, which TVA described in these
submittals, which have no more than 15.2 grams of uranium-235 per axial centimeter
of fuel assembly, are loaded into the proposed racks, the.k f in the fuel pool
will 'be less than the 0.95 limit. We also .f'ind that'in ord5r to preclude the
possibility of the k f in the fuel pool from exceeding this 0.95 limit without
being detected, it iAecessary, pending an NRC review, to prohibit the use of

'-'hese

high density storage racks for fuel assemblies that contain more than 15.2
grams of uranium-235 per axial centimeter of fuel assembly. On the basis of
our evaluation, and the keff and fuel loading limits stated above

we'onclude.that the health and safety of the public will not be endangered
by the use of the proposed racks.

SPENT FUEL COOLING
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3. 2.1 Discussion of Cool in S stem

3.2.2

The licensed thermal power for each of the three Browns Ferry Reactors is 3293 MWt.
TVA is presentl'y refueling these plants annually, but it is studying an 18 month
refueling cycle. In the annual cycle, about 204 of the 764 fuel assemblies in the
core are replaced. In the 18 month cycle, the number replaced would go up
to 272. TVA assumed an 8 day time interval (5 days of preparation and 3 days of
unloading time) between reactor shutdown and the time when 204 fuel assemblies were
transferred to the spent fuel pool and a 16 day time interval between reactor shut-
down and the time a full core offload was completed. for the power history prior
to refueling, TVA assumed an energy, production of 26,000 MWD/MTU obtained with a
continuous energy density of 23 KW/kgu. With these assumptions TYA used the ORIGEN
program to calculate the maximum possible heat loads for )he modified spent fuel
.pools. These are graphical)y shown to be about 14.5 x 10 BTU/hr for the annual
refueling and about 29 x 10 BTU/hr for a full core offload.

As indicated in Table 10.5-1 of the FSAR, the spent fuel pool cooling system for
each pool consists of two pumps and two heat exchangers in parallel. Each pump is
designed to pump 600 gpm (3 x 105 pounds per hour). Also, as stated by TVA
in response to our request for additional information each heat exchanger is
designed to transfer 4.4 x 106 BTU/hr from 125'F fuel pool water to 100'F Re-
actor Building Closed Cooling Sy(tern water, which is flowing through the heat
exchanger at a rate of 3.75 x 10 pounds per hour. For higher heat loads, such
as the full core offload, TV) states that the residual heat removal system (RHR),
with a. capacity of 18.8 x 10 BTU/hr, will be operated in parallel with the spent
fuel pool cooling system.

In its response to our request for additional information, TVA states that emer-
gency makeup water for the spent fuel pool could be obtained from fire hoses at
six stations at approximately 95 gpm from each station.

Coolin Evaluation

Using the method given on pages 9.2.5-8 through 14 of the NRC Standard Review
Pl~n, with the uncertainty factor, K, equal to 0.1 for decay times longer than
10 seconds, we calculate that the gaximum peak heat load during the seventeenth
annual refueling could be 13.4 x 10 BTU/hr and that the maxim~m peak heat load
for a full core offload that fills the pool could be 28.4 x 10 BTU/hr. This
full core offload was assumed to take place one year after the year 1991 (i'.e., the
nineteenth) annual refueling. We also find that the maximum incremental heat load
that could be added by increasing the6number of spent fuel assemblies in the pool
from, 1,080 to 3,471 will be 3.4 x 10 BTU/hr. This is the difference in peak
heat loads for full core offloads that essential'ly fill the present and the mod-
ified pools.
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3.2.3

3.3

The present Technical Specifications (3.10.C),yequire that the pool water
temperature be < 150'F. We calculate that with both pumps operating, the spent
fuel pool cooling system can maintain the fuel pool outlet water temperature
below 138'F for a peak annual refue'ling heat load of 13;4 x 106 BTU/hr. We

find that when the RHR system is aligned with the spent fuel pool cooling,
system, the combined system will have sufficient capacity to keep the spent
fuel pool outlet water temperature below 150'F for a full core heat load of
29 x 106 BTU/hr.

Assuming a maximum fuel pool temperature of 150'F, the minimum possible time to
achieve bulk pool boiling after any credible accident will be about seven hours.
After bulk boiling coranences, the maximum evaporation rate will be 58 gpm. We
conclude that seven hours provides sufficient time for TVA to establish a 58 gpm
make up rate from the fire hoses even if the normal sources of makeup water
are not available. We also find that under bulk boiling conditions the tempera.-
ture of the fuel will not exceed 350 F. This is an acceptable temperature from
the standpoint of fuel element integrity and surface corrosion.
Coolin Summar

We find that the present cooling capacities in the spent fuel pools of the Browns
Ferry Nuclear Plant will be sufficient to handle the incremental heat loads that
will be added by the proposed modifications. We also find that these incremental
heat loads will not alter the safety considerations of spent fuel pool cooling
from that which we previously reviewed and found to be acceptable. We conclude
that there is reasonable assurance that the health and safety of the public will
not be endangered by the use of the proposed design.

Fuel Handlin and Installation of Racks

3.3.1 Installation Oiscussion

There are presently 168 spent fuel assemblies stored in the Unit 1

SFP and 132 spent fuel assemblies in the Unit 2 SFP. After the
refueling shutdown of Unit 1 scheduled for 'November 1978, the
Unit 1 SFP will have 388 assemblies in the pool. The present
storage capacity of each SFP is 1080 assemblies. The spent fuel
presently stored in each pool only occupies one corner and removal of.
the old r acks and installation of new racks could be accomplished
without moving these racks over stored spent fuel. The Units 1

and 2 pools are connected by a fuel transfer slot. As discussed
later, we are amending the Technical Specifications to prohibit loads
greater than 1000 lbs. from being carried over spent fuel stored in
the SFP. This would preclude the new or present racks from being
.carried over spent fuel in the pools. TVA could accomplish the
modification with this restriction leaving the spent fuel in the pools
(as most other licensees have done). However, as a precautionary
measure, TVA states that they will transfer the Unit 2 spent fuel
to the Unit 1 pool prior to changing the racks in Unit 2 and vice
versa. Thus, the rack changes in these two pools will be done
without any fuel assemblies in the pool.



0
. ~

ib



-7-

Unit 3 shutdown for refueling on September 8, 1978. Ouring this
outage, the entire core is scheduled to be off-loaded to permitmodifications to the control rod drive return line. At the
completion of the modification, the reactor will be refueled,
leaving 208 spent fuel assemblies in the pool. Prior to the
refueling shutdown, while the pool was dry and not contaminated by
exposure to radioactivity, TVA removed 13 of the 54 existing racks
in the pool and installed 4 of the new racks. The existing racks
are the standard 20 element BWR racks described in Section 10.3 of
the Final Safety Analysis Report (FSAR) for BFNP. There is sufficient
space (820 storage locations) in the remaining existing racks to
accommodate the entire core of 764 fuel elements. Removing the
13 racks keeps these racks from becoming contaiminated and reduces
the volume of low level radioactive waste that would have to be
shipped offsite for burial. In accordance with the Commission's
objective to maintain occupational radiation exposures as low as
reasonably achievable (ALARA), removal and cutting up of these
13 racks and installation of the 4 new racks before spent fuel is
transferred into the pool will reduce the total occupational
exposure. TVA will not use the new racks for storage of spent fuel
until their use is approved by the Commission. Assuming that use of
the new racks is authorized, TVA will remove the remaining 41 old
racks in the Unit 3 SFP and install 15 additional new racks.
The Standard Technical Specifications for BWRs (Section 3.9.7) limits
the weight of loads carried over spent fuel assemblies stored in the
SFP racks to 2500 pounds, which i's approximately the weight of one
assembly with channels plus associated load handl,ing tools. TVA is
using lighter load handling tools on the refueling bridges, Accordingly,
the Browns Ferry Technical Specifications are being amended to limit
the weight of loads carried over spent fuel to 1000 pounds.

3.3.2 Ins.allation Evaluation

3.3.3

The~ procedures to be followed during removal of the existing racks and
installation of the new racks include removal of all spent fuel from the
Units 1 and 2 SFPs during the modification and limiting the weight of
loads which may be carried over spent fuel stored in the Unit 3 SFP.
These actions will prevent an accident which could result in any increased
multiplication factor.
Installation Summar

We conclude that there is reasonable assurance that the health and safety
of the public will not be endangered by the installation and use of the
proposed racks.
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3.4 Radiolo ical Considerations

3.4.1 Fuel Handl in Accidents

The NRC staff has under way a generic review of load handling operations
in the vicinity of spent fuel pools to determine the likelihood of a
heavy load impacting fuel in the pool and, if necessary, the radiological
consequences of such an event. Because the Technical Specificationsprohibit the movement of loads over spent fuel stored in the pools
which significantly exceed the weight of a fuel assembly (i.e., the
weight of a fuel assembly and grapple hoist) we have concluded that
the likelihood of a heavy load, handling accident is sufficiently smal]
that the proposed modification is acceptable and no additional restric-
tions on load handling operations in the vicinity of the SFP are
necessary while our review is under way. The present Technical Specifica-
tions on the Spent Fuel Cask (Section 3.1O.E) provide adequate restrictions
on cask movement.

The consequences of fuel handling accidents in the spent fuel pool area
are not changed from those presented in the Safety Evaluation (SE) of
the Browns Ferry Nuclear Plant issued by the Commission on June 26, 1972.

Occu ational Radiation Ex osure

We have reviewed the licensee's plan for the removal, crating
and disposal of the low density racks and the installation of
the high density racks for each unit with respect to occupational
radiation exposure. The occupational radiation exposure for this
operation is estimated by the licensee to be about 32 man-rem
for. Units. 1 and,2 and about~man-rem for Unit 3. We consider
this to be a conservative estimate based on the occupational exposures
that have been recorded at over two dozen other facilities that have
increased the storage capacity of their SFPs. This operation is expected
to be performed only once during the lifetime of the plant. It
represents a small fraction of the total man-rem burden from occu-
pational exposure at the plant. Based on our review, we conclude
the exposure will be as low as is reasonably achievable.

We have estimated the increment in onsite occupational dose re-
sulting from the proposed increase in stored fuel assemblies on
the basis of information supplied by the licensee on the estimated
time required by personnel (e.g., crane operators, riggers, operators,
etc.) to accomplish the modification and by utilizing relevant
assumptions for occupancy times and for dose rates in the spent
fuel area from radionuclide concentrations in the SFP water. The
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spent fuel assemblies themselves contribute a negligible amount
(less than 1 mr/hr ) to dose rates in the pool area because of the
depth of water shielding the fuel. The occupational radiation
exposure resulting from the additional spent fuel in the pool
.represents a negligible burden. Based on present and projected
operations in the spent fuel pool area, we estimate that the proposed
modification will add less than on'e percent to the total annual
occupational radiation exposure burden at this. facility. The
small increase in radiation exposure will not affect the licensee's
ability to maintain individual- occupational doses to as low as
is reasonably achievable and within the limits of 10 CFR 20.
Thus, we conclude that storing additional fuel in the SFP will
not result in any significant increase in doses received by occu-
pational workers.

The estimated radiation exposure to off-site personnel is discussed
in the accompanying environmental impact appraisal.

Radioactive 'Maste Treatment

The plant contains waste treatment systems designed to collect and
process the gaseous, liquid and solid wastes that might contain
radioactive material. The waste treatment systems were evaluated
in the Safety Evaluation (SE) dated June 1972. As discussed in the
accompanying environmental impact appraisal, there will be no ch'ange
in the type of radioactive effluents and no significant change in
their amounts. No changes in the waste treatment systems are
required to process these effluents. There is no change in our
conclusions and evaluation of these systems as described in Section
8.0 of the SE because of the proposed modification.

Summar of Accidents and 'Radiolo ical Considerations

Our Evaluation supports the conclusion that the'roposed modifications
to the Browns Ferry Units 1, 2 and 3 Spent Fuel Pools are acceptable
because:

(1) The increase in occupational radiation exposure to individuals
due to the storage. of additional fuel in the SFP would be
negligible.

(2) The installation and use of the new fuel racks does not alter
the potential occurrence or the consequences of the design
'basis accident for the SFP, i..e., the rupture of a fuel
assembly and subsequent release of the assembly's radioactive
inventory within the gap.
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3.5

(3) The restriction on carrying heavy loads over spent fuel which is
being incorporated in the Technical Specifications by this amendment
will preclude the likelihood of an accident involving heavy loads
in the vicinity of the spent fuel pool.

Structural and Material Considerations

The current Browns Ferry fuel storage racks have a storage capacity of
1080 fuel'ssemblies per pool. The proposed SFP modification consists
of installation of new fuel storage modules. Each module is composed
of fuel storage tubes arranged in 13 X 13 and 13 X 17 arrays. The new
system will provide a capacity of up to 3471 fuel assemblies per pool.
The new racks will replace the existing fuel storage and control rod
storage racks. The new racks are seismic Category I structures.

Control rod storage will be provided by supplying twenty storage
locations in BF-1 and BF-2 and eighteen in BF-3 and 370 temporary
storage locations. There will be five extra positions in each pool
for defective fuel storage. The pool capacity of 3471 fuel assemblies
requi~e fourteen modules of 13 X 13 and five modules of 13 X 17.

The fuel storage tube is fabricated by forming an outer and inner sheet
of 304 stainless steel'andwiching a core of Boral (clad by aluminum)
into a single rectangular tube. The inner and outer walls of the
storage tube are welded together at each end, which isolates the Boral
from direct contact with,fuel pool water. Except for the "Boral and
aluminum, all structural material used in fabrication of the new modules
is type 304 stainless steel.

The module design, material, and fabrication a'e in accordance with
the requirements set forth in .Section III, Subsection NF of the ASME
Boiler and Pressure Vessel Code. The modules are designed to remain
within Code allowed stress limits for both Operating Basis Earthquake
(OBE) and Safe Shutdown Earthquake (SSE) conditions. The modules were
analyzed as cantilever beams attached to a rigid base using qualified
computer codes to derive loads in a water filled rectangular pool.
These loads were derived for horizontal and vertical accelerations
specified in the General Electric BWR Systems Oepartment seismic criteria
document and the resulting stresses were compared to the allowable stresses.
The analysis indicated that the derived loads do not overstress the modules
since the Browns Ferry accelerations at the fuel pool elevation are much
less than the gccelerations for'h>ch'the analys>'s has been performed.
for instance the OBE peak acceleration'is only 0.25g. The virtual mass
effect is not critical. The licensee has however established that small
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sliding may occur,,but limited to about 0.65 inches in the worse case.
Added damping due to fluid effects was conservatively neglected.*
Stresses due to seismic loading in the three orthogonal directions were
combined by the Square Root of the Sum of the Squares Method as outlinedin Regulatory Guide 1.92.

The module design is free-standing,'transferring shear forces to the
pool slab through friction resistance provided by the normal. force of
the weight of the module through the support columns resting on the
pool floor liner. TVA has used a minimum value for the coefficientof friction in the sliding analysis, a value which was verified by
recent tests of steel materials.* The coefficient of friction used
was sufficient to ensure that only small sliding will occur for earth-
quake motions corresponding to OBE and SSE. An additional non-linear
analysis for sliding, was performed to determine relative displ'ace-
ments if the coefficient of friction were less than the minimum
value used. This analysis gives added assurance that there should
be no interaction between modules as a consequence of the SSE.

The TVA has re-evaluated the fuel pool structural capacity for the
High Oensity Fuel Storage System and has shown that the existing
structure is capable of supporting the increased load with an ample
margin of safety.

The new racks which TVA proposes to use at Browns Ferry are identical
in design and are supplied by the same manufacturer as those which are
being furnished for the Monticello Nuclear Generating Plant. Following
installation of four of the 13 x 13 racks in the Monticello SFP,
swelling was detected in 10 of the 340 tubes. The swelling was caused
by leaks in the tubes, which allowed water to enter the tubes. The
water resulted in corrosion of the aluminum cladding, which generated
hydrogen.

The tubes in the GE racks are about 14 feet long. Under water, there is
a differential pressure of about 5.5 psig between the top and bottom of
the tubes due to the hydrostatic head of water. The 36 mil stainless
steel tube wi 11 withstand about 4.5 psig internal pressure before deforming.If there is a leak at the bottom of a tube which allows water to enter, the
hydrostatic head of water prevents the hydrogen from escaping through the
same hole until the internal pressure is greater than the hydrostatic head
and this pressure is greater than that which deforms the tube. To prevent
a buildup of hydrogen within the tubes which could cause swelling, the
licensee has drilled a hole in the top of the tubes in the four racks
at Browns Ferry Unit No. 3 to prevent swelling in these racks.

*Any possible variations in the coefficient. of friction have been covered
by the fact that the licensee has used in its analysis a conservatively
low value for this parameter.



ik'li



'f

0

-12-

The presence of water within he tubes of the four moludes which will
be used in the Unit 3 SFP will cause corrosion of the Boral. The potential
extent of the corrosion attach was evaluated based on corrosion data
submitted by Brooks and Perkins, the experience and test results with
Boral in the Brookhaven Reactor and experience with Boral in military
and test reactors. The available corrosion data is adequate to support
the conclusion that corrosion and pitting of the Boral is not a safety
concern for the near future. The staff is continuing the evaluation of
the corrosion behavior of Boral under coupled and crevice conditions
for long-term exposures (i.e., 20 to 30 years) to various aqueous
environments. Like most metals, the corrosion rate of aluminum in
water is comparatively high during the first few days of exposure and
then decreases and essentially levels off as a protective oxide film
is built up on the metal. Although no swelling of the tubes is expected
since the tubes are vented, as a precautionary measure, TVA has committed
to store spent fuel from the September 8, 1978 refueling only in the spaces
adjacent to tubes. This restriction will apply until Phase II of the rack
replacement program is initiated..

TVA also committed to install corrosion test specimens in the Browns
'Ferry Unit No. 3 SFP that will be periodically removed and examined to
check the long-term corrosion behavior of Boral sandwiched between Type
304 stainless steel.

Since the possibility of long term storage of spent fuel exists, we are
also generically investigating further the effects of the pool environ-
ment on the modules, fuel cladding and pool'iner. Our available corro-
sion data on the materials used in the proposed racks spans over two
decades of service in spent fuel pools or. similar environments (e.g.,
shield water systems). Battelle has recently completed an evaluation of
the corrosion behavior of spent fuel stored in pools for over 14 years
("Behavior of Spent Nuclear Fuel in Mater Pool Storage", BNl<L-2256,
September 1977). Based upon our evaluation and previous operating experi-
ence,. we have concluded that at the pool temperature and the quality of
the demineralized water, and taking no credit for inservice inspection,
there is reasonable assurance that no significant corrosion of the modules,
the fuel cladding or the pool liner will occur over the lifetime of the
plant. However, if the results of the current generic review indicate
that additional protective measures are warranted to protect the modules,
the fuel cladding and/or the liner from the effects of corrosion, the
necessary steps and/or inspection programs will be required to assure
that an acceptable level of safety is maintained. Any conceivable problems
which could be uncovered are of a long term nature and warrant no need for
immediate concern.



i~
E

P'

Ik

Il



- 13-

The criteria used in the analysis, design, and construction of the
High Density Fuel Storage System to account for the anticipated load-
ings and postulated conditions that may be imposed on the structures
during their service l.ifetime are in conformance with established
criteria,. codes, standards, and specifications for seismic Category I
components and are designed to maintain the spent fuel assemblies in
a safe configuration through al.l environmental and abnormal loadings.
Therefore, we find that the proposed expansion is acceptable from the
aspect of mechanical, material, and structural considerations.

4.0 Conclusion

We have concluded, based on the considerations discussed above, that:
( 1) there is reasonable assurance that the health and safety of the
public will not be endangered 'by operation in the proposed manner,
and'(2) such activities will..be conducted in compl,iance with the Com-
mission.'s regulations and the issuance of these amendments will not be
inimical to the common defense and security or to the health and
safety of the public.

'Dated: September 21, 1978
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET, NOS. 50-259 50-260 AND .50-296

TENNESSEE VALLEY 'AUTHORITY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY
OPERATING LICENSE

AND
NEGATIVE DECLARATION

The U. S. Nuclear Regulatory Commission (the Commission) has

issued Amendment No. 42 to Facility Operating License No. DPR-33,

Amendment No. 39 to Facility Operating License No. DPR-52.and Amendment

No. 16 to Facility Operating License No. DPR-68, issued to Tennessee

Valley Authority (the licensee), which revised Technical Specifications

for operation of the Browns Ferry Nuclear Plant, Units Nos. 1, 2 and 3,

-located in Limestone County, Alabama. The amendments are effective as o'

date of issuance.

The amendments change the Technical Specifications and authorize

the licensee to increase the storage capacity of each of the three

on-site spent fuel pools to 3471 fuel assemblies.
4 ~

The application for the amendments complies with the standards and

requirements of the Atomic Energy Act of 1954, as amended (the Act), and

the Commission's rules and regulations. The Commission has made appro-

priate findings as required by the Act and the Commission's rules and

regulations in 10 CFR Chapter I, which are set forth in the license

amendment. Notice of Proposed Issuance of Amendmert to Facility Oper ating

License in connection with this action was publish';'n the FEDERAL REGISTER
r

on January 9, 1978 (43FR1412). No reauest for a hearing or petition:,for

leave to intervene was filed following notice of the proposed action.
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The Commission has prepared an environmental impact appraisal for

the amendment and has concluded that an environmental impact statement

for this particular action is not warranted because there will be no

environmental impact attributable to the action other than that which

has already been predicted and described in the Final Environmental

Statement for the facility dated September 1, 1972.

For further details with respect to this action, see (1) the

application for amendments dated December 2, 1977, as supplemented by

letters dated December 20, 1977, May 24, May 26, June 30, August 2,

August 10, and September 1, 1978, (2) Amendment No. 42 to License No.

DPR-33, Amendment No. 39 to License No. DPR-52, and Amendment No. 16 to

License No. DPR-68, (3) the Commission's related Environmental Impact

Appraisal and (4) the Commission's related Safety Evaluation. All of

these items are available for public inspection at the Comaission'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), (3) and (4) may be obtained upon request addressed to

the U. S. Nuclear Regulatory Comnission, Washington, D. C. 20555,

Attention: Director, Division of Operating Reactors.

Dated at Bethesda, Maryland, this 21st day of September, 1978.

FOR THE NUCLEAR REGULATORY COMMISSION

Thomas A. o ito, Chief
Operating Reactors Branch >3
Division of Operating. Reactors
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OPA (QHles)
DRoss
TBAbernathy
JRBuchanan

RDiggs
PCheck

Docket Hos. 64~&
49-2

and 6

The amendments change the Technical Specifications to lover the reactor
lou mater level setpoint by 20, inches.,(i.e, fram 490" to,470").

Copies of the Safety Evaluation. and. L1otice of Issuance are also
enclosed.

Sincerely,

Distribution
c et

ORB 83
Local PDR
NRC PDR'Stello
GMmes
TIppolito
RC1ark
SSheppard

Tennessee Valley Authority . - Attorney, OELD
ATln: ftr. V. B. Hughes ...OI8E,(5j

Venager of Pcwer BJones (12)
830 Pmier Building BScharf (10)
Chattanooga, Tennessee 374OT .. .JtfcGough

DEisenhut
Gentleman: .ACRS (1|7)

The Comission has issued the enclosed.Anondnmts. t/os. 46, 33'nd ) 't
to Facility Licenses Hos. DPR-33..DPR-S2 and DPR-68 for the Bnmns
Ferry Huclear Plant, Units Hos.,l.. Z. ard 3. These amendments con-
sist of changes to the Technical=Specif~cations in response to your
request of February 24, 1977 as. supplemented by your letter of thy 23, 1978.

Enclosures:
Amendmnt i~a. /o to DPR-33.

2. Amendment Bo. ~$'o DPR-62,
3. A".endmnt Ro, I / to DPR-68..
4. Safoty Evaluation
6. Notice

cc v/enclosures: See page 2

Original s1gned bp

Thomas A. Ippolito, Chief
Operating Reactors Branch 83
Division of Operating Reactors

~ L 0 ZOOV02.<'(

OffIC4 ~
SVRNAMt&

OATS~

B--f3------

----Ssheppard-"
"----7/---/7B:---

---ORB--13-----

----RGlark".mjf-'......7/...../7S..-...,

----OSS----
-"--'--PGheck---:;;---

----7/---/78----

--0RH3——-

TIypol,ito
---7/----/78----

NRC FORK 318 (9-76) NRCK 0240 Q.UI 4 OOVSRNMSNT PRINTINO OffICCI ISTS 42~24
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Tennessee Valley Authority

cc: H. S. Sanger, Jr., Esquire
General Counsel
Tennessee Valley Authority
400 Commerce Avenue
E 11B 33 C

Knoxville, Tennessee 37902

Mr. D. McCloud
Tennessee Valley Authority
303 Power Building
Chattanooga, Tennessee 37401

Mr. William E. Garner
Route 4, Box 354
Scottsboro, Alabama 35768

Mr. Charles R. Christopher
Chairman, Limestone County Commission
Post Office Box 188
Athens, Alabama 35611

Ira L. Myers, M.D.
State Health Officer
State Department of Public Health
State Office Building
Montgomery, Alabama 36104

Mr. C. S. Walker
Tennessee Valley Authority
400 Commerce Avenue
W 9D199 C

Knoxville, Tennessee 37902

Athens Public Library
South and Forrest
Athens, Alabama 35611

Chief, Energy Systems
Analyses Branch (AW-459)
Office of Radiation Programs
U.S. Environmental Protection Agency
Room 645, East Tower
401 M Street, SW

Washington, D.C. 20460

U. S. Environmental Protection
Agency

Region IV Office
ATTN: EIS Coordinator
345 Courtland Street
Atlanta, Georgia 30308
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UNITED STATES
NUCLEAR REGULATORY COMMISbIOhl

WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-259

BROWNS FERRY NUCLEAR PLANT UNIT NO. 1

NENDMENT TO FACILI'TY'OPERATING LI'CENSE

Amendment No. 40
License No. DPR-33

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

A. The applicati'on for amendments by Tennessee Valley Authority
(the licensee) dated February 24, 1977, as supplemented byletter dated May 23, 1978, 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 t'e 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 securi,ty 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 CoIImission's regulations and all applicable
requirements have been satisfied.
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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-33
is hereby amended to read as follows:

(2) Technical S ecifications

The Technical Specifications contained in Appendices
A and 8, as revised through Amendment No. 40, are

"

hereby .incorporated in the license. The licensee
shall operate the facility in accordance with the
Technical Specifications.

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

FOR THE NUCLEAR REGULATORY'ONNl'SSION

Attachment:
Changes to the Technical

Specifications

Thomas A. polito, Chief
Operating Reactors Branch 0'3

Division of Operating Reactors

Date of Issuance: August 2, 1978
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ATTACHMENT TO LICENSE AMENDMENT NO. 40

FACILITY OPERATING LICENSE NO. DPR-33

DOCKET NO. 50-259

Revise Appendix A as follows:

1. Remove the fol'lowing pages and replace with identically numbered pages:

55/56
61/62
63/64

111/112

2. Marginal lines indicate revised area. Overlead pages are provided for
convenience.
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TABLH S.?.A
tROQLRY COHTAIHHEHT AH|3 REACTOR BVILDIHC ISOLATION IHSTRUHEHTATZOH

NinfgLal No.
Operable ter

Function Trf Level Sett fa

Inotncaeat Chanacl- « 538" above vessel aero
Reactor Lav Vatcr Level (6)

Action l
A or

(B and E)

Rcsaarka

1. Belov trip setting does the
follovtng:
a. Initiates Reactor Baildfag

Isolation
b. Inftfatee Priaary Coatafnaeat

Ioolatioa
co Initiates SClS

lnatruacet Chaoael
Reactor High treasure

Zaotruneot Clulaael -.

Reoctor 4w Vatcr Level
(LIS-3-56h-Oo SM IL)

l00 + 1$ pot$

«4'vo" above vessel iero.

1 Above trfp 'oattfag isolatea the
~hu'tdova cooling suction valves
of the RHR systea.

la Below'rip setting inftiatea Hafn
Stean Lfae Isolattoa

Instrument Chaaael-
Hfgh OryMCLL Presoure (6)
(PS-64-S6A-9)

e 2 poi$ A or
(B ead I).

1 Above trip netting does the
!olloving:
~ . Iorararas rsaaror lauding Ql

Isolation
b. Iaitiatee prfaary Contafnaent

Isolation
ca Initiates SCTS

Inotenacnt Chanael-
Bigh Radfatioa Rafa Stean
Line Tunnel (6)

< g tbaeo aornaL rated
fuLl pcwer background

I. Above trip setting initiates Mafn
Stean Lfae Isolation

I not rllcoch t Channel
Lov P rca su'rc Ha ia Ster
Lfac

«825 psfS (4) B l. Belov trip oaetfng iaitiatee Nofn
Stean Line Isolation

2(3) Inotnascnt Channel-
Hfgh Flov Mafa Stean Line

L40X of rated stean tie+ Lo Above trip settia5 initiatea Hafn
S'tcaa Line looIatioa

Amendment No. 40



TABLE 3.2.A (Continued)

Yiinimum bo.
Operable Per

Ss 1) Function Tri Level Settin Action 1 Remarks

Instrument Channel-
Yiain Steam Line Tunnel
High Temperature

< 200 F B 1. Above trip setting initiates
Main Steam Line'Isolation

Instrument Channel-
Reactor water Cleanup
Syat om F1 nnr Tlrai n Hi crh

Temperature

Instrument Channei
Roontnn IJnI.'nn I 1 4nnl1nianna~ vvs ~ eavwa v.a.aaaiaiI
System Space, High
Temperatu".e

160' 180oF

160 - 180

l'. Above trip setting initiates
isolation of Reactor w'ater
Cloanun Lino from Reactor and
Reactor Mater'eturn Line.

1 Same as above

Instrument Cihaninel-
Reactor Bu'lding Venti-
lation High Radiation—
Reactor Zone

< 100 imrjhr or- dovnrsca3.e G ie l. 1rpocale or 2 dovriscale vill.
a. Initiate SOTS

b. Isolate reactor zone and
refuleing"floor.

c ~ Close atmospher e coi1trol. sjsi em ~

Instrument Channel-
Reactor Building Venti-,
lRtion High RLdiation
Refuleing Zone

2'7) (8) Instrument Channel
SOTS Flov — Train A
Heaters

2 (7)(8) Instrument Channel
SOTS Flov Train B
Heaters

2 (7)(U) Instrument Channel
nninn nli7vri7 f J.VW rr rrlll
Heaters

< 100 mr/hr or dovnscale

Charcoal Heaters< 2000
cfm R.— H. Hea+ers< 2000
cfm

Charcoal Heaters <.
2000'An

R V Vootoi o ~ 'Ohnn'kQIJl ~ ~ ~ ~ aV l V I I VVV

Charcoal Heaters< 2000 cfm
ir it r nnnn nrl.rl. rreaver S~ i.vvv Crm

H ana
(A nr F)

H ana
'(a nrQCl V 4 /

H and/rlid Or i I

l. 1 upscale or,2 dovnscal'e will
a. Initiate SOTS.
b. —-Isolate refueling floor,.
c. Close -atmosphere control

system.

2 ~

J.'

2 ~

2 ~

i~
W

Belov 2000 cfm, trip setting. charcoal
hea+ ors vill turn on
Belov 2000'cfm, trip setting R. H.
heaters vill shut off.
Belov 2000 cfm, trip setting charcoal
hea+ers vill turn on
Belov 2000 cfm, trip setting R.H.
heaters vill shut off.
Belov 2000 cfhi, trip setting. Charcoal
he"ters- -vill-turn-on. ——

Belov 2000 cfm, trip setting R.H.
heaters vill shut off.



6. Channel sh d by RPS and Primary Containment eactor Vessel Isolation
Control System. A channel'ailure may be a channel failure in each system.

7. A train is considered a trip system.

,8. Tvo out of three SCTS trains required.
action A and F.

h failure of more than one vill require

9. There is only one trip system with auto transfer to tvo pover sources.



-TAIILZ 5.2 5
'IMSTMOD{TATIOHTBAI'NITIATES OR COHTROLS'THE CORZ AND COYTAIHMCHT COOLIHC SYSTEMS

Ma~ Mo.
O~rabla tcr

function

Iuetruncnt ~nael-
Neactor Lou 44tcr Level

Tri Level Set tin

> 470 aborts vs»»el »cto

llettoa ReaaAs

1 lb 1IIu ttin astt{ne intt(atc8 RPCI.

i'llLUDC1lL % AClQCL
44hsc{or ~I Usted'~e 1

~ +i~ 'anove vessel zero. h l. {{uirxpxx.er relays. xnxrxate ~«.1.1..

2

2(14 )

lt16)

Xnatncaeat cnIumcl
c««a tnt l~ U«t«« I «» 1«%%L»«T« J
(LES-3-SSA-O, SV tl)

iLOttesty t
Re»ctor 4m'Mater Level
(LIS-3-$8A-D, SM 82)

Instr~at Channcl-
kaactor Lov Voter'evel
P~raj»»{ve +IS 3 Ekl
15), SM il)

> 318" abcnro vessel sero.

378" ahoeo vessel »~ro-

v 544" above vessel cero.

4
~ v

l. Rely I;rtp ictting initiates css,
~ s.'i ~ J 1 I J«t s ~ SI fAol'c1pller relays ullclata ai »a ~

2. l4ltiplier .relay froa CSS tnitiataa
accideat signal (15).

n«Erat tria act tinea {n con lunct ion
vith dryvell high. pressure. Eo<

~{atcr level pcraiasivc, 120 sec., del
tieer and CSS or RliR pusrp nmnxng,

an«:QO««««A«nv» 1

l. Solo< trip 'setting permissive -for
initiating signals on ADS.

Instant CIumncl
M~c:or '~ Mater Level
(LITS-3-.52 C 62, Ql PI)

Inar.rucseot Channel
nrvu 1 l uI I.»ega) I geaSOre
PS-64-SB f~)

> 312 5/16" above vessel cero. A
(2j3 core height

I< p< 2 poig

l. melo'rip setting prevents ~
operation of

during aewide«1t condition

I. lclov trip settfag prevents inadvcr
tent operatzon oz, contaaaaeuL.»yi ~

A»«{«« are{A«eat ILtWA{t{ht8» ~ «IOQ a»»% '%

C.
Amendment» NO 40
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TAbN 3.2.1 (Cont tnued)

'Cfniaue Y4.
Operable Pcr
Tr in~5m (1> Function Tr t Level Set t tn Action Renar&

instrument Channel-
DryMe 1 1 High P res sure
(PS-64-58 A-D, SM a2)

Instruuent Channel-
Reactor Lov Mater Level
(LS-3-56A, b, C, D)

< 2 psig

+ +70 above vessel zero

l. Above rrtp setting in con)unction vi
loM reactor prcssu're inittates CSS.
'.lult tolier relays inttiati HPCl.

2. '.lultfplier relay froa CSS initiates
accident atonal.(1$ ).

be'.w trip setting trips recircula-'
ion pumps

last rument Channel
Reactor High Pressure
(PS-~-CU4 A, 8, i, D)

+ 1120 psig 1. Above trip setting trips recircuia
cion pursps

instrument Channel-
Dryvcll High Prcssure
(PS-64-58A-D. SM I1)

< 2 psig 1. Above trip setting in con]unction v'.
lov reactor pressure initiates LPCl.

2(16) instrument Channel-
Dryvell High Pressure
(PS-64-57A-D)

lostrumcnc Charm'el-
Reactor Lov Pressure
(PS-3-74 A 6 8, SM f2)
(PS-68-9S, SM I2)
(PS&8-'96, SM P2)

< 2 psig

450 psig + 15 A

l. Above trip setting tn con)uncttoa vi
loM reactor Mater level, dryvell hig
pressure, 120 sec. delay tieer and C

or RHR pump running, initiates ADS.

l. :-eloM t..',. settinr permiss're far rent."g
CSS and '.="i amiss:n val:es.

Instnoacat Ckanncl-
Reactor Low Pressure
(PS-3-74A L B, SM fl)
(PS&8-95, SM f1)
(PS-68-96, SM tl)

230 paig + 15 l. Re trculatlon discharge va'e
actuation.

Amendment No. 40



TABLE 3.2.0 (Continued)

.'mini~"Tl HG

Opera'oie Per
Tt i 5 5 (1) Function :ri 'Level. Settin Action Remarks

Instrument Chanael-
Reactor Lov Pressure
(p~ ra ol i ei. cv s»

~ ~ +I

100 paig + 15 A 1. Rnl Ai~ I'V(a I st
~ a ay scil J ug 1n cw]unction wltn

conta'Cia|lent isolation sic nal and hot h
suction valves open vill close RHR (LPCI~
admission valves.

Core Spray Auto Sequencing
Timers (5)

LPCI Auto Sequencing
Timers (5)

6< t < 8 secs.

0< t <1 sec.

B 1. Mith diesel pover
2. One per motor

Mith diesel pover

2. One per motor

RHRSM A~, Bl, C3, and Dl
Timers

13 < t < 15 sec. 1. With diesel pover

2. One per pump

Core Spray and LPCI Auto
Sequencing Timers (6)

0<
6<

12 <

18 <

t < 1 sec.
t < 8 sec.
t < 16 sec.
t < R4 sec.

B 1, With normal pover
2. One per CSS motor
3. Tvo pei RHR motor

RHRSM A3 ) Bl, C3,. and Dl
Timers

27 < t <29 sec. 1. Mith normal 'pover

2 ~ One per pump



Unit 1

3.2 SASES

ln addition to reactor protection instrumentation vhich initiates a
reactor scram, pro ect ctive instrumentation has been provided vhich
initiates act on to m gei iti ete the consequences of accidents vhich are
beyond t e operator s ad h t 's ability to control, or terminates operator er-
rors before they result in serious consequences. This set o spec-
fications provides the limiting conditions of operation for the primary
~ystem isolation function, initiation of the core cooling systems, con-
trol rod block and standby gas treatment systems. The ob5ectives- of
the Specifications are (i) to assure the effectiveness of the protec-
tive instrumentation ~hen required by preserving its capability to
tolerate a single failure of any component of such systems even during
periods vhen portions of such systems are out of service for maintenance ~

d (ii) t cribe the trip settings required to assure adequate per-
formance. @hen necessary, one channel may be made inoperable for r e
intervals to conduct required functional tests and calibrations.

E h .tti gs on the instrumentation that initiate or control core
ehihand containment cooling have tolerances explicitly stated vhere the g

and loM values are both critical and'ay have a substantial effect on
safety. The sec points of other instrumentation, vhere only the'ig or
loM end of the setting hae a direct bearing on safety, are chosen at a
leva'way from the normal operating range to prevent inadvertent actua-
tion of the safety system involved and exposure to abnormal situations.

Actuation of primary containment valves is initiated by protective instru-
mentation shovn in Table 3.2.A vhich senses the conditions for vhich iso-
lation is required. Such instrumentation must be available vhenever pri-
mary containment integrity is required.

The instrumentation M'nich initiates primary system isolation is connected
in a dual bus arrangement.

'I

The lo~ ~seer level instrumentation set to trip at 177.7" (538" above
vessel zero) above the top of the active fuel closes isolation valves in
the RHR System, Dr~ell end Suppression Chamber exhausts and drains and
Reaccor Vecer Cleanup Lines (Croup 2 and 3 isolation valves). The lov
reactor vecer level instrumentation that ie eet to trip vhen reactor vater
1evel ie tn9.'7 (P'TQ" above vessel zero) above the top of the active fuel
closes the 'fain Sceem Line 1eolation Valves and Nein Steam, RCIC> and HPCI
Drain Vel'vee {Group 1 and 7). Details of valve grouping and required
closing times are given in Specificecion 3.7. These trip settings 'are
adequate to prevent core uncovery in the csee of a break in the largest
line assuming the maximum c1osing tine.

The lo~ reactor eater 1evel instrumentation that ie eet to trip vhen reactor
uacer level ie Ic& W (910" above vessel zero) above the top of the ective
fuel (Table 3.2,9) also iniciece the RCEC and HPCL, provides input co the

Amendment No. 40
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LPCI loop:selection- logic and tripe the recircu',)ation pumps. The 1osf

reactor vater level inscrume'rIit'ation that ie eiet to trip vhen reactor
voter level is 17.7" (378" above vessel zero) above the top of .the active
fuel (Table 3.2,.8) initiotee the LPCI, Core Spray Pumps, contributles lt'O'I

ADS initiation and stories the diesel generators. These trip setting:
levels vere chosen to be high enough to prevent spuri'oue actuation but
lov enough to initiate CSCS operation so that: post accident c'ooling can,
be accomplished and t: he guidelines of 10 CFR 100 vill not be violated.
For large breaks up to che cc>mplcte circumferentia1 break of a 28~inch
recirculation line and vith the trip setting given above, 'CSCS initiation
ie .initiated in tim'c. 'to meet 'the above, criteria.

The high dr~rell'ressure instrumentation ie a diverse signal to tihe i

voter level instrumentation and in addition to initiating CSCS, iit causes
'isolation of Grioupsi 2 aind 8 isolation,valy'esi Foe the brooks discussed,
above, this inscrumr'.ncetion vill initiaite iCSli.S operation at about the
same time as. the,lov Mater level instrumentation;,thus, the results, given
above are applicable 'here also.

Vcnturis ere priovidcrl in chc mein e'team linea as a means of measuring
etco'm flov and eloo 1imiting the loss of aiaoo inventory from ch'o vessel
during a stcam line brcak accident., The primary function of the instru-
,mentation 'is to detect a break i'n the main stcam linc. For the. vorst.
'ease'ccident, main i>team line brcak, outside, the dryvcll, a tri'p setting
of 140X of rated steam fice in con)unction vith the flov limiters and
mein steam l,lric ve,lvc closure, limits che mess inventory loss suchi that
fuel is,nait uncovcrcd; fuel cladding, temperatures remain. belqv 1000'F

'and 'relea'rre of radio'ectivity to the environs is'eil belov 10 CFR 100

guidelines.„Rc for ence,Sec't ion 14 ..6. 5- FSAR.
'

Tr eiperecurc .moni coring instruments cion is provided in the main steam line
.turrnc1 to dc} rcc 1errks ln,chose areas'. Tripe are prrrvidcd on thisi instru-
mencac ion ond Mhcrr exceeded, cause .closure of isolation valves. The
oct'ting of 200'F for chc ri~ein occam linc tunnel detector i's lov enough to
dcccc'c lcokrr of the order -of 15 gpm; chus„ it i.'o capable of covering, the

~ entire epectrvrri of b'sake.. For large breeks, the high steam flov instru-
mentation is a backup to the temperature instrumentation.

High rad,lot iop. moriicors in 'the 'main 'etcem line,tuhnel have bien.,provided
,to dcte'ct 'gross fuel failure e's in "the icontrol rod dr'op occident. Mi'th
the established setting of 3 c tmes nbr&1 ba'ckgr'ound, and main steami
line isolot lion valve closure, fisrr loh produc'c release is limited eo that
,10 CFR 100 giiridc'1 fnr s are noc exccedc'd for t'his accident. Reference
Section 14. 6.2 FS>~. An alai..„r~lcn, a,no'gyral,so~i poMt of 3..$ x
norma ful1 po'~er oickarouIndr s prov%a'od,oLso.''

Pressure inocrumencac <on ie provided co close che mei'n steam isolation
valves. in 'Run Node Mihen the imein; occam line piesspre drops belov 82>
ps ig'.

112



gp.S Rangy
~o

~+i

4.gg j
+a**+

UNITEDSTATES
NUCLEAR REGV LATORY COMMISSIOlV

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. 3S
License No. DPR-52

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

A. The application for amendments by Tennessee Valley Authority
(the licensee) dated February 24, 1977, as supplemented by
letter dated May 23, 1978, 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.

D.

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;

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 jn accordance with 10 CFR
Part 51 of the CoIImissjon Is regulations and all applicable
requirements have been satisfied.
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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 S ecifications

The Technical Specifications contained in Appendices
A and B, as revised through Amendment No. 38, are
hereby incorporated in the license. The licensee
shal-1 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 . Ippolito, Chief
Operating Reactors Branch 83
Division of Operating Reactors

Attachment:
Changes .to the Technical

Specifications
C

Date of, Issuance: August 2,, 1978
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ATTACHMENT TO LICENSE AMENDMENT NO. 38

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:

55/56
61/62
63/64

111/112

2. Marginal lines indicate revised area. Overlead pages are provided for
— convenience.
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TABLE 3.2.h
FROQRT CottTAINHEYf AND REACTOR BtJILDIHC ISOLATION XHSTROKKTADOH

Htnioaaa Ho.
Operable Per

Fuact ton Trf Level Sett tn Action I

Znatruacat Channel - > 538" above veeael aero
Reactor Lov Mater Leve1 (6)

A or
(B and K)

1. Belov trtp aetting doee the
fol loving '.

e Iattiatca Reactor Baildtng
Isoli tiaa

b. Inittatee Prtaary Coatainaent
Icola t toa

c. Intttatea SCTS

Xaatruaent Channel
Reactor Bfgh Preaouro

Iaatrmscnt Chaanel-
Reactor l~ Mater Level
(LIS ) $ 6A-Do SM ~l)

100 + X5 yaig

> 4'vo above veaeel aero.

1 Above trtp aetttng iooiatea the
ehutdovn cooling auction valvea
of the RHR eyatea.

1 Beiov trip aettfag initiatee Hate
Stean Line Iaolatioa

lastruaaeat Channel - '
2 poig

High Gryvell Preaaurn (6)
(PSW4-S6A-D)

A or
(5 and I)-

l~ Above trip nettiag dooe the
folloving:
~ . Iacttstei Raaecor sundial

Iaolatfoa
b. Intttatee Prbaary Contabuaent

Iaolation
c. Intttatea SCTS

Inatnoaeat ~anel-
Btgh Radtatioa Hain Stean
Line Tunnel (6)

c 3 theo aonsal rated
full paver background

1. Above trip oetting iaitiateo Hain
Stean Ltae Iaolation

Inatruaent Chanael-
Lov Preasure Hatn Steaii
Ltae

>825 p«s (4) l. Belov trip setting initiates Hain
Stean Liae Iaolation

2(3) Inatruzscnt Channel-
High Plcw Hain Stean Ltne

c 140I of rated stean flou 1 Above trip aetttng iaitiatee Hate
Steaa Line Ieolataoa
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vL<inimum No.
pperabie Pcr

Svs (1) Function.

TABLE 3.2.A (Continued)

Tri Level Setting A tion (1) Remarks

,2 Instrument Channel-
Yiain Steam Line Tunnel
High Temperature

2ppoF 1. Aoove trip setting initiates
.'!ain Steam Line Isolation

System Floor.
Temnerature

1 ~
'Ia n llgh

Instrument Channel-
Heactor Water Cleanup
%J QUr ~ I ~ MW I AQC rr +mr» Crrarrn Ww eh

T mperature

Instrument Channel-
Heactor Water Cleanup

160 — 180oF

160 - 180OF

Above trip setting initiates
Isoiation of Reacto water
Cleanun Line from Reactor and
Reactor Water Return Line.

Same as above

Instrument Channel-
H -"-+o" Du'-ldi"" V"r
1 tion High Hadiation-
Heactor Zone

< 100 mrihr or downscaie G 1 ~ 1 upscale or 2 do»nscale '811
initiate

SGTS'.

Isolate reacto" zone and
refuleing floor.

c Close at'mospher e control Pjst~~ ~

2 (T)(8)

2 (T)(8)

2 (7)(8)

Instr»ment Channel
Reactor Building Venti-
iat~on High Radiation
Hefule'ng Zone

Instrument Channel
SG™S Flov - Train A

Heaters

Ins+rument
Channe'GTS

Fiov — Train B

Heaters

Instrument Channel
SGTS Fiov - Train C

Heaters

<'100 mr/hr or downscale F

Charcoal Heaters< 2000
cfm H. H. Heaters< 2000

H and
(A or F)

Charcoal Heaters< 2000
c ni R.H. Heaters < 2000

H and
{A or Fj

Charcoal Heaters< 2000 cfm H and
H.H. Heat rs< 2000 cfm (A or F)

1 ~

9mr

C ~

'pscale or '2 downscale vill
a. Initiate SGTS,

o. Isolate r fueling fioor.
c Close atmosphere control

system.

Below 2000 crfm, trip setting
charcoa'eaters-wili tur n on r

Below 2000 cfm, t '= setting, R. H.

heaters vill shut off.
:"elow.2000 cAn, tr'p setting charcoa.
heaters-wi'1 turn-on.——— —---
Below 2000 CM, tr'p settinr. R.H.
heaters vill shu" o. f.
B lcv 2000 cfh, . ip setting cha.coa..
heaters vi~1 turn :n.
Be'ov 2000 CW, trio setting R.H.
heaters vill shut o"f.



6. Channel share~by RPS and primary Containment 6 actor Vessel Isolation
Control System. h channel failure may be a channel failure in each system.

7. A l rain i., conoid~ r ~ d a 'trLp system.

TMo,out of three SGTS trains required. 'h failure of more than one vill require
action A and F.

9. There is only one trip system vith auto tranafer to tvo pover sources.
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.SALE 5.?.S .

lHSTRllNBrTATIOilTBAi'llTIATES OR CONTROLS THE CORE AHD COHTAlHHEÃf COOLIHC SISTERS

M.abaua MO.
'parablePar 'vnctfon Trf .Level Settfn 'Aetfaa Reaarts

2 Inetnm nr ~+renal
Reactor,~~ Qater Level

i 47d~ahOVe Veaael EerO,

luatnaaent Channel, > +70~ above Teasel'ero.
Reactor ~.Qater Level

A -'l.'-.Sclciu"trfp settfng initiated -HKl.
'I

.1'. *Hultipplfer relays. initiate RC?C.

E

2(16)

l(I6)

lAklt 4 WCCA I %1nneA
lfaactor 4w Qatar Level
(LIS-3'-SdAW, SM tl)

'Zaa reseat Channel.
Laactor Lair Qatar Level =

fl.lS-)-Sdi-D, Qi 42)

Inittment Cbaancl-
a 1 ll ~anal l.vl la% ma I CL 4CYC 4

' erik o ifve (L IS-3-ib4 L-

id<, W ilj

374< a4ea essaa1 cero

i 378'bove Tosoa1 aero.

5+" abo'lc Teasel cero

A melo'rfp setting initiates cs>.

Hoftfplfer relays faftfate LFCf.

Y4lltfplfer .relay fry.'CSS f"'ftfates
acciduit 'signal. (15).

Selov trip settings fn contunctfon
vitS-dryMCQ high pressure-; kov--
mt<r -Aver-gcasfaafve 429,sec. del
tbaer and CSS or NR plasp runoff,
imftfatea hDS.

%lolI-trip settfn pewfsafre for
fnftfatina sfgnala on ADS.

Inst FuetAt Caannel
Radiator Lov Mater
(L1TS-3-'S2 C 62', SQ Il)
Inatruzacat Quenel -..

DrrMell

fats-64-58

E-8)

-= 312 5/16" a~ mre?. ceto.
(2/3-core hefdbt)

Qc,pe 2 pafm
4n

1. -SeloM. trip setting prevents fnadver-
tent opeiatfon of containment epray
during accident condition,

Q$yu trfp set tins ~ent
te t operatfon of co t4fna'



tA8LK 3 '.b (Ccntinued)

(frit m
Operable Per
~e.in ~Sx I) Function

Znstrunent Channel
Dryve 1 1 High Pressure
(PS-64-58 A-D, SM s2)

instrument Cha~nel-
'.Reactor Loy Mater Level
"(LS-3-56A; 8, C, D)

Yri Level Settin

< 2 psfq

i +70 above vessel zero

Action Rena res

1. Above trip setting in conJunctioa ~l
loM reactor pressure initiates C'Sg.

'.lultioller relays initiate HPCl.

2. Multiplier relay from CSS initiates
accident sienal ~ (1$ ).

l. Be!ov trip setting trips
recircula-'ion

pumps

Instrument Channel
Reactor High Pressure
(PS-~-iU4 A, 8, C, D)

c 1120 psig l. Above trip sattin8 trips recircula-
tion peeps

Ynstrumcnt Channel-
Dryvell High Pressure
(PS-64-58A-D, SM t1)

c 2 paid h'. Above tiip setting 1n con)unction <
1ov reactor pressure initiates LPCa.

I

2(16) ?nstrument Channel-
D~ell High Pressure
(Ps-64-57A-D)

instrument Cbinnel .-
Reactor Lov Pressure
(PS-3-74 A 4 8 ~ SM f2)
(PS-68-95, SM )2)
(PS68-96, SM iz)

c 2 psig

450 psig + 1$

1 ~ Above trip setting ixl coo) unction
- loM reactor Mater level, drywall hig
pressure, 120 sec. delay tioer aod C

or tUE pump runnin8, initiites ADS.

set tinf per+isa 1 ve; ir -r~enirs
CSS and '.""i admlss."n val;es.

Inatrucacnt Channel-
Paactor Lou Pressure
(PS-3-74A 4 B, SM fl)
(PS&8 95e SM. >1)
(PS-68-96

~ SM t 1)

230 poig + 1$ I. Re ircula 'on di.scharge va've
ac:uation.
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. TABLE 3.2.B (Continued)

minimum No.
Operable Per
Tri S s (l) Funct ion

Instrument Chaaoe 1-
Ace(tot IAv ( Ics>IJ(c
(PS-68-93 6 94. SM Il)

Tri Level, Sett.'n

100 psig + 15

Ac't ion

A

Reina rks

l. 'Below trip setting in con4unr t ion with
contai>auent isolation signal and both
suction valves open will close MiR (LPCI)
admission valves

Core Sprsv Auto Sequencing. 6< t < 8 secs.
I

~ kul%LO gJ/
B l. With diesel power

c ~ Une'er'otor

LPCI Auto Sequencing
Timers (5)

0< t <1 sec.

RHRSM A", Bl; C3, and 91 13 < t < 15 sec.
. Timers

1. With diesel power

2, One per mo tot

l. With diesel power

One per pump

Core Spray aod LPCI Auto
Sequencing Timers (6)

0< t<1 sec.
6 < t < 8 sec.

11>a+ lfJC l LV Oe% ~

18 < t < Q4'ec.

B

2.
3.

With normal power
One per CSS motor
Two per RHR motor

RHRSW A3, Bl,, L3, and Dl
Ti ers

27 < t <29 sec. 1. With normal power

2. One per pump



Unit 2

3.2 SASES

j dditi to reactor p'rotect'ion instrumentation vhich initiates a
'hreactor scram, protective instrumentation has been provided vhid

initiates. action to mitigate the conecqu«nces of accidents vhich 4ro
beyond the oper'acor'e shill:cy co control, or terminates operator er-
rors be'fore they result in serious consequences. This set of speci-
fi'catione provides, the limiting conditions of operation for the primary
system .isolation function, initiation of the core cooling systems, con-
trol rod 'block and. standby gae treatment systems. The ob)ectives of
the Specifications are '(i') to assure the ef fccCivences, of the p'rotec-
tivc instrumentation vhen required by preserving its capability to
Colcre Ce o cingle failure of any component of such systems even during
periods vhen portions of such systems are out of service for maintenance,
.and (ii) to prescribe the trip settings required'o assure adequate per-
formance. 4hen necessary, one channel may be made inoperab'le for brief
intervals to conduct required functional tests and calibrations.

Some of the settings on the instrumentation that initiate ot'ontrol core
and containnenc cooling have tolerances explicitly stated vhere the high
:and lov values are both critical and may have a substantial effect on
safety. The set points of other instrumentation, vheCe only the high or
lov end of the setting has a direct bearing on safety. are chosen at a
level avay from the normal operating range to prevent inadvertent actua-
tion of the safety system involved and exposure .Co abnormal situations.

'Actuation of primary conCainmcnt valves ie initiated by protective instru-
mentation shovn'in Table 3.2.h vhich seneca the conditions for vhich iso-
lation is required, Such instrumentation must be available vheriever pri-
mary, containment integrity is required.

The instrumentation vhich initiates primary system ieolaCion ia connected
in a duel bus arrangement.

The lov voter level instrumentation set to trip at 177.7" (538." above
vessel zero) above the top of the active fuel closes isolation valves in

*the RHR System, Oryvell and Suppression Chamber exhausts and drains and
Reactor Voter Cleanup Lines (Croup 2 end 3 isolation valves)'. The lov
reactor water level 'instrumentation chat is sec co trip vhcn reactor voter
level ie los:f"''970 "above vessel .ero) above the top of the active fuel
closes Chc No fn Steam Line Isolation Valves and 'fain Steam, RCIC,, snd HPCI
Drain Valves (Croup 1 and 7) . Details of valve grouping and required
c]oeing times are given $ n Sp«cificacion 3.7. These trip settings are
adequate co prevent core uncovery in chc c'ase of e break in Chc. lsrg'esc
line aeeumi'ng Chc maximum'losing time.

The lou reoccor voter level instrumentation that ie ecc to cr'p vhcn. reactor
Mater level fe jo9. j" g'9 r'O~ above vessel "cro) above the Cop of Chc active
fuel (Table 3.2.8) o'eo initiate thc RCIC end HPCl, provides input to the

,'Amendo~ent No. 38



3.2 8ASCS

LPC1 !oop selcctfnn Jopfc and trfpr> th< recirculation pumps. Thc lou
reactor uater level fnstzumentatfnn rhar fe set to trip uhen reactor

, vstcr level fs .17.7" |,'378" above veeee 1 zero) above the top qf tire active
'uc!(Table 3.2.8) f»ftfatcs the LPCl, Core Spray Puops, conrri'butes to

AfrS fnf t fatfon ar> l ~t»rt:> thr dire< 1 gnrrcrntnra. Th< se trip setting
levels vere chose<> l<> hi'igh c nn»gh tn prevent spurious actuation but.
lou enough to in f t fate CSCS opera t for> r>o t!<at post ace 1 dcn t cool 1 ng can
bc accompli shed and the gufdclinc.e of 10 CFR 100 ufll not be v'foisted.
For large breaks up to the complete circumferential brcak of' 2S-inch
recirculation linc and ufth the trip setting Fiven above, CSCS initiation
f<> fnltfatcd ln tfmr'n m<'ct the above 'crf'teria'.

The hiph dryuel 1 pre>»>ur< instr'umcntat ion 'is ' divers< signai to the
uater 1 eve'1 fnr>trum<r>t nt fon and in acldf tfon r o fnf tf <>t fng CSCS, it causes
f<>oint Ion nf Cro»ps 2 .>n<l 8 fan!at fn'i> v»ives„For thc breeks

discussed'bove,

this fnsr rum< nt »t ion iul ll- fn'I t fate CSCS operation r<t about, thc
same tfmc as the "lou uat'cr level fnstruir>erltatfoh;, 'thus the results given
above ere applf cable here also.

Vent»r is arc provided in thc main stcam linea es a means af measuring
s turim f lou end a lAn 1 fr>>f ting the loss of maes inventory f rom the vessel<
during a etearr> line break accfdient. The prir»ary function of the insl.ru-
mcntat ion is to detect a break in the main'tcam line. For the vorst
case accident, main steam 1fne Ibrcak outside, the dr)~cl1, a trip setting
'of 140X of rarcd steam,f lou in icon)ur<ct ion'fth'hc f lou 1 fr>>fters and
main steam line valve closure, '1 fmfta the mass inventory loss such that
,fuel is not unciovercd, fuel cladding ternpe".aturee remain bel'ou 1000'F
and release of redfoactfvf ty to the envfrons is'eil 'belov 10 CFR 100
pufdc 1 1 <res. R<.(rrcnce S<'ct.ion 1 4. 6. 5 FSAR.

r \'<'» r»f' 'III><> 1 r nr 1 <>>c 1 <Is r r<>r>li

r ««« ~ 1 r n <Ii r ~ <'r l <»I.r< l<> r l> ~ ".< ~ ~

m< <> r a c l on n»<l ul><'>«> <' d ~"!,
<> ~ 'r ( 'l»g ot a 1(> il l<>r rl<i" m >l» -«

0<st<;ct leak» <>f the < r dcr ni 1'r

entire spectrum of br'cake. For
mentation is e backup to thc te

nt.>t l<>n f» prnvld<rd lr< tl>e m»fn steam line
ari'»r>. Tr 1 p<> are> 1» r>v i<le'< oc> thf e if>r<tru-

u»< ~ <.Iln:<»rc oi f vnl»r 1 ~ >r> v»1v<',s. Thc
r< ~ »m II l»c tun>>cl dcr ur tnr 'fs lou enough to
.Fl>m: thus, il. fe ca;»;hie of covering thie
large breaks< the high steam flou inetru-

mperature inerrumentat fon.

High red fr>t ion mon f tore in th» main steam linc gunne]I hir>ve bee'n provIIUed
. to.detect gross fuel fef lure es in the control rod drop accident. fifth

the esteblf shed sct ting of 3 t fr»es normal background, and rr>afn stcam
linc feolnt fon va)ve clneure, lla»fon product rielee:re is lfmf ted sn lhasa
10 CFR 100 gufdclfnee are not ",xccedcd for tlI>is'ce fc>cnt. Reference

'Section 14 6.2 IFSAR. An alar..., rut,:. a ho,'in@1 set, point, of 1.5. x
norma l fulI po'~sr oackrrou>ad>:s prnvios< a~iso. ~

Pressure fnetrumentat ion le provfucd to close the mafn steam isolatfc>n
valves in Run Hode uhen the m<>f n steam line pre<ssure drops belor~ 82>
ph fg o

1.12
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-296

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 3

ANENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 14
License No. DPR-68

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

A. The application for amendments by Tennessee Valley Authority
(the licensee) dated February 24, 1977, as supplemented by
letter dated Hay 23, 1978, 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.
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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-68
is hereby amended to read as follows:

hi~li i t

The Technical Specifications contained in Append)mes
A and B, as revised through Amendment No. 14, are
hereby incorporated in the license. The licensee
shall operate the facility in accordance with the
Technical Specifications.

3. This l,icense amendment i's effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY'OMMISSION

Attachment:
Changes to the Techni,cal

Specifications

/

Thomas A. ppolito, Chief
Operating Reactors Branch g3
Division of Operating Reacto} s

Date of issuance: August 2, 1978
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ATTACHMENT TO LICENSE AMENDMEN1'O. 14

FACILITY OPERATING LICENSE NO. DPR-68

DOCKET NO. 50-296

Revi se Appendi x A as fo1 1 ows:

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

57
64
65

108

2. Marginal lines indicate revised area.
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TABLE 3 2+A
PRIMARY CONTAINMENT AND REACTOR BQILDING ISOIATION INSTRUMENTATION

Minimum No.
Operable Per

Function Remarks

Instrument Channel-
Reactor Low Water Level (6)

Instrument Channel-
Reactor High Pressure

Instrument Channel-
Reactor Low Water Level
(LIS-3-56A-Di SW 0 1)

? 538" above vessel zero A or
(B and EJ

100 + 15 psig

-n
? f~< above vessel zero A

Below trip setting does the
following:
a. Initiates Reactor Building

Isolation
b. Initiates Primary Containment

Isolation
c. Initiates SGTS

1. Above trip setting isolates the
shutdown cooling suction valves
of the RHR system.

1. Below trip'etting initiates Main
Steam Line Isolation

Instrument Channel-
High Drywell Pressure (6)
(Ps-60-56A-D)

Instrument Channel-
High Radiation Main Steam
Line Tunnel (6)

Instrument Channel-
Low Pressure Main Steam
Line

S 2 psig

S 3 times normal rated
full power background

? 850 psig (S)

A or
(B and E)

B

B

l. Above trip setting does the
following:
a. Initiates Reactor Building

Isolation
b Initiates Priory Containment

Isolation
c. Initiates SGTS

l. Above trip setting initiates Main
Steam Line Isolation

1. Below trip setting initiates Mairi
Steam. Line Isolation

2 (3) Instrument Channel-
High Flow Main Steam Line

S 140% of rated steam flow B 1. Above trip setting initiates Main
Steam Line Isolation

Instrument Channel- s

Main Steam Line Tunnel
High Temperature

S 2000F B 1. Above trip setting initiates
Main Steam Line Isolation.

Amendment No. 14
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Table 3.2.B
INSTRDNENTATION THAT INITIATES OR CONrROLS THE CORE AND CONTAINNENT COOLING SYST~

Ninimun No.
Operable Per

Function Tri Level Settin Action Rema rks

Instrument Channel - 2 ~O above vessel zero.
Reactor Low Mater Level

Instrument Channel — 2 +70 above vessel zero.
Reactor Low Mater Level

Instrument Channel - E 378" above vessel zero.
Reactor Low Water Level
(LIS-3-58A-Dg SM 41)

1. Below trip setting initiated
HPCI ~

1. Below trip setting, associated
with LPCI loop selection.
Nultiplier relays initiate RCIC.

1. Below trip setting initiates
CSS. Nultiplier relays
initiate LPCI.

2 (16)

1 (16)

Instrument Channel - E 378" above vessel zero.
Reactor Low Mater Level
(LIS-.3-58A-Di SM 02)

Instrument Channel - 8 540< above vessel zero.
Reactor Low Mater Level
Permissive (LIS-3-180 S
185'M 01)

Instrument Channel - 2 312 5/16" above vessel zero.
Reactor Low Mater Level (2/3 core height)
(LITS-.3-52 6 62'W 01)

2. Multiplier relay fron CSS
initiates accident signal (15).

1. Below trip settings in
conjunction with drywell high
pressure, low water level
permissive, 120 sec. del timer
and CSS or RHR pump running,
initiates ADS.

1. Below trip setting permissive
for initiating signals on ADS-

1. Below trip setting prevents
inadvertent operation of
of containment spray during
accident condition.

Amendment No. 14
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Table 3 2.B
INSTRDMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONFAINMEÃF COOLINC SYSTEMS

~ 'I

Wnimun No.
Operable Per

2

Function

Instrument Channel-
Drywell High Pressure
(PS" 64-58 E-H)

Instrument Channel
Drywell High Pressure
(PS-64-58 A-Di SM S2)

- Tri Level S
tt'5p5

2 psig

5 2 psig

Action Remarks

Below trip setting prevents
inadvertent operation of
containment spray during
accident conditions.

Above trip setting in
conjunction with low reactor
pressure initiates CSS.
Multiplier relays initiate HPCI.

2
II

Instrument Channel - h +/O.above vessel cero
Reactor Low Mater Leve1
(LS 3-56Ai B, C~ D)

2. Multiplier relay fr'om CSS

initiates accident signal. (15)

1. Below trip setting trips
recirculation pumps

2 (16)

Instrument Channel
Reactor High Pressure
(PS-3-204 A, Bg Ct D)

Instrument =-Channel-
Drywell High Pressure
(PS-64-58A-Di SM S 1)

Instrument Channel-
Drywell High Pressure
(PS-.64-57A- 0)

S1120 psig

5 2 psig

S 2 psig

1 ~ Above trip setting trips
recirculation pumps

1. Abov'e trip setting in
con5unction with low reactor
pressure initiates LPCI.

1. Above trip setting in
con5unction with low reactor
water level, drywell high
pressure, 120 sec, delay, timer
and CSS or RHR pump running
initiates ADS.

-Amendment= No,. 14



0

4



Unit 3

In addi.t-ion to reactor protection instrumentation which initiatesreactor ncr am, protective instrumentation has been providedwhich initiates action to mitigate the consequences of accidentswliich are beyond the operator's ability to control, or terminatesoperator errors before they result in serious consequences. Thi,sset of specifications provides the limiting conditions ofoperation for the primary system isolation function, initiationof the core cooling systems, control rod block and standby gastreatment systems. The objectives of the Specifications are (i)to assure the effectiveness of the protective instrumentation
when required by preserving its capability to tolerate a singlefailure of any component of such systems even during periods whenportions of such systems are out of service for maintenance, and(ii) to prescribe the trip settings required to assure adequateperformance. When necessary, one channel may be made inoperablefor brief intervals to conduct required functional tests andcal ibrations.
Some of the settings on the instrumentation that initiate orcontrol core and containment cooling have tolerances explicitlystated where the high and low values are both critical and mayhave a substantial effect on safety. The set points of otherinstrumentation, where only the high or low end of the setting
has a direct bearing on safety, are chosen at a level away fromthe normal operating range to prevent inadvertent actuation ofthe safety system involved and exposure to abnormal situations.
Actuation of primary containment valves is initiated byprotective instrumentation shown in Table 3.2.A which senses theconditions for which isolation is required. Such instrumentation
must be available whenever primary containment integrity isrequired.

The instrumentation which initiates primary system isolation is
connected in a dual bus arrangement.

The low water level instrumentation set to trip at 177.7" (538>
above vessel zero) above the top of the active fuel closesisolation valves in the RHR System, Drywell and Suppression
Chamber exhausts and drains and. Reactor Rater Cleanup Lines
(G oup 2 and 3 isolation valves) . The low reactor water

level'nstrumentationthat is set to trip when reactor water level isio9.~'O~/a",above vessel zero) above the top of the active;fuelcloses the Hain Steam Line Isolation Valves and Hain Steam RCIC,
and HpCI Drain Valves (Group 1 and 7) . Details of valve grouping
and required closing times are given in Specification 3.7. Thesetrip settings are adequate to prevent core uncovery in the caseof a. break in the largest line assuming the maximum closing time.
The low reactor water level instrumentation that is set to tx'ip
when reactor water level is lo'7,7" (+NO" above vessel zero) above
the top of the active fuel (Table 3. 2.3) also initiate the RCIC

'08

Amendment Ho. 14
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O UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

cT
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 40 TO FACILITY OPERATING .LICENSE NO. DPR-33

AMENDMENT NO. 38 TO FACILITY OPERATING LICENSE NO. DPR-52

AMENDMENT NO. 14 TO FACILITY OPERATING LICENSE NO. DPR-68

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT UNIT NOS. 1., 2 AND 3

DOCKET NOS. 50-259 50-260 AND 50-296

1.0

. 2.0

Introducti on

By letters dated February 24, 1977 (Reference 1) and May 23, 1978
(Reference 2) the Tennessee Valley Authority (TVA) has requested approval
for setting the Browns Ferry Unit Nos. 1, 2, and 3 (BFl, BF2, BF3) low
water, level setpoints at 470 inches above vessel zero. This represents
a reduction of,20 inches below the current level. By reducing the low
water level setpoint TVA hopes to avoid isolations due to low water level
during turbine trips at high power.

The low water level setpoint, which is commonly called the L2 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.

Lowering L2 by 20 inches would mean that those system functions could be
initiated later in time during any transient or accident involving reduc-
tion in water level. For the Browns Ferry reactors the most severe
events involving water level reduction are LOCA, steamline breaks, feed-
water pump trip, loss of offsite or auxiliary power, MSIV closure,
turbine trip, load rejection, and pressure regulator failure. The worst
case LOCA and the most severe of the anticipated transients, the loss
of feedwater flow, have been analyzed to determine the effect of the pro-
posed reduction in L2 on plant safety {References 1 and 2). Our evalua-
tion of these analyses is presented in the following discussion.

Discussion

2.1 ECCS Performance With the L Set oint at 470 Inches

To justify that the Browns Ferry ECCS performance will remain acceptable
with the new L'2 setpoint, TVA has calculated and provided the maximum
-changes in LOCA peak clad temperature {PCT) expected to result from the
setpoint reduction.
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A wide spectrum of break sizes and break locations has been analyzed.
us.ing approved calculational methods and'nput. For the'arge breaks
analyzed, reduction of the L2 setpoint resulted. in increases in PCT
which were in each case less than 20'F, and for the small breaks the
largest increase in PCT was 15'F (Reference 2)'.

Peak clad temperatures associated wi th the worst small breaks (less than
1 ft2) are below the large .break values, by much more than 15 F {Reference
3 for BF3 and Reference 6 for BFl and BF2). This means that reduction of
L2, which would involve an increase in small 'break PCT no more than 15'F,
could not cause any small break LOCA to become the worst case.

For each of the three plants the worst, break with the current L2 setpoint
is,a DBA size break in the suction side of the recirculation, line, and
the worst single failure is the failure of the LPCI injection valve.
,In Reference 7, TVA described the extent and result of the large break
analyses which were performed to evaluate the possibility that the pro-
posed change in L2 might affect the nature of the worst b~eak. Based
.on.,our review of that information, we concluded that sufficient analyses
have 'been completed to demonstrate that reduction in L2 by 20 inches
would not change the size or location of the worst large break, and
that the worst single failure would also remain the same. This con-
clusion. is valid for BFl and BF2 which are LPCI modified plants and
for BF3 which has loop selection logic.

The staff has recently completed a reevaluation (after correction to
errors in, ECCS model and data) of peak clad temperatures for Browns
'Ferry Units Nos. 1 and 2 as part of our evaluation of,'the initial core
refuelings (reloads) for these facilities (references 4 and 5). , For
BF1 and BF2, the maximum PCT is. 2151'F.

For.BF3 the PCT,has been calculated to be 2030'F (Reference 3). Although
errors have been identified in both the input data .and ECCS evaluation
model on which the BF3 PCT is based (Reference 10), we have concluded
'that these errors have opposite effects on the calculated PCT and that
the corrected value would'ot be significantly above 2030'F. 'Since the
March 10, 1977 Orders to all licensees with BMR faci.lities, we have
completed our evaluation of 16 revised ECCS analyses submitted in response
to those Orders. In all but one case, the revised PCT was decreased as
a result of the correction in the ECCS model errors. ,(In the one case,
the PCT increased by 3'F)'ased on this information, we conclude that
when the ECCS analysis for Browns Ferry Unit 3 is revised to account
for .the model errors,, the PCT will probably decrease but certainly will
not increase by more than 20'F. Thus, at the very worst, we can con-
'clud'e that the present PCT for BF3 is no more than 2050'F for the worst
break condition.
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2.2

We conclude that addition of,20'F to the current PCT values adequately
represents the effect of the proposed L2 setpoint reductions. There-
fore, the resulting PCT for each of the three Browns Ferry reactors
would remain below the 2200'F safety limit. On this basis, we 'conclude
that the proposed reduction in L2 is acceptable in terms of its possible
effect on ECCS performance.

Effect of Reduction in L'n Results of Antici ated Transients

P
f

NCPR reductions or LHGR .increases during anticipated transients are
affected by the L2 setpoint only through the recirculation pump trip
which would occur on low water signal during turbine trips or load
rejection transients. However, the analyses performed to determine the
NCPR reduction due to these events do not take credit (and not taking
credit is conservati,ve) for the recirculation pump trip (References 8

and 9). It has not been necessary., therefore, to determine the effect
,of the proposed L2 reduction on NCPR .or LHGR limits.

Because the NSIV closure-flux scram event, which demonstrated compl.iance
wit'h the ASNE Code requirements on peak vessel pressure, does not,take
credit for any L2 trips, this event has not been re-analyzed.

'We have considered the possibility that the reduction in L2 could involve
an increase in the release of fission products associated with a break in
the. steamline outside containment. However, the isolation signal caused

by water level, below the L2 setpoint would be preceeded in time by either
two or three other independent isolation signals, depending on the break
size. Even if a break too small to result in MSIV flows above the high
'NSIV flow isolation setpoint should occur, isolation would be initiated
.by either high temperature or high radiation levels in the steaml;ine
tunnel before the water level drops to the L2 setpoint. On this basis

,we conclude that the potential consequences of postulated steaml'ine
breaks will not increase due to the reduction in L2.

To .provide assurance that no anticipated transient would result in
uncovery of the top of the active fuel; those transients involving
reduction in reactor water inventory have been reviewed. Of the transients
.of this type mentioned in Section 1 of this report, information in Sec-
tion 14.54 of the FSAR shows that the most severe is the loss of feed-
water flow due to a feedwater pump trip. The feedwater pump trip has been

evaluated with the proposed lower L2 setpoint. The minimum water level
which would be reached should such a transient occur would be 60 inches
above the top of the active fuel (Reference 2). This represents only a

10 i'nch decrease from the minimum .water level without the change in L2.
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On the basis that MCPR reduction, LHGR, and NSIV-closure-Flux Scram
are not sensitive to the L'2 setpoint, we conclude that new analyses of
NCPR, LHGR or pressure limits are not necessary. We have also concluded
that the consequences of steam line breaks will not increase. Further-
more, on the 'basis of the evaluation provided by TVA of the most severe
water level reduction transient, showing that a feedwater pump trip
would not resul-t in uncovery of the top of the active fuel, we conclude
that the margin between the minimum water level and the top of the
active fuel with the proposed. L2 setpoint is acceptable. These con-
clusions are va'lid for all three of the Browns Ferry units which are
identical with regard to the transients of interest.

3.9 Evaluation

Based on our review of TVA's analyses of the worst case LOCA and the
most severe anticipated transient assuming the proposed L2 set point,
we conclude that the reduction of the low water level set point by
20 inches is acceptable. The change will not involve a significant
decrease in safety margins or a significant increase in the probability
or consequences of any acc'd'ent or transient.

4.0 Environmental Considerations

We have determined that these amendments do not authorize a change
in effluent types or tota1 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 these amendments
involve an action which is insignificant from the standpoint of
envi'ronmental impact, and pursuant to„ 10 CFR 551.5{d){4') that an
environmental impact statement, or negative declaration and env'ironmental
impact appraisal need not be prepared in connection with the issuance
of these amendments.

5.0 Conclusion

We have concluded that: (1) because the amendments. do not involv'e
a significant increase in the probabi,lity 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 heal,th and
safety of the, public will not be endangered by operation in the
proposed. manner., and (3) such activities will be conducted in
compliance with the Commission's regulations and the issuance of these
amendments will not be inimical to the common defense and security or
to the healt'h and safety of the public.

Dated: August 2, 1978
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UNITED STATES .NUCLEAR REGULATORY COMMISSION

DOCKET NOS. 50-259, 50-260 AND 50-296

TENNESSEE VALLEY AUTHORITY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY
OPKRXBNQ LTMGES

The U. S. Nuclear Regulatory Commission (the Commission),has issued

Amendment No. 40 to Facility Operating License No. DPR-33, Amendment No.

38 to Facility Operating License No. DPR-52 and.Amendment No. 14 to

Facility Operating License No. DPR-68 issued to Tennessee Valley Authority

{the licensee), which revised Technical 'Specifications for operation

of the Browns Ferry Nuclear Plant, Units Nos. 1, 2 and 3, located in

Limestone County, Alabama. The amendments are effective as of the date

of issuance.,

The amendments change the Technical Specifications to lower the

reactor low .water level setpoint from 490 inches to 470 inches.

The application for the amendments complies with the standards

and requirements of the Atomic Energy Act of 1954, as amended (the Act),

and the Commission's rules and regulations. The Commission has made

appropriate findings as required by the Act and the Commission's rules

and regulations in 10 'CFR Chapter I, .which are set forth in the license

amendments. Prior public notice of these amendments was not required

since the amendments do not involve a significant hazards consideration.'
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The Commission has determined that the issuance of these amendments

will not result in any significant environmental'mpact and that pursuant

,to 10 CFR 551.5(d)(4) an environmental impact appraisal need not be .

prepared in connection with issuance of these amendments.

For further details with respect to this action, see (1,) the

application for amendments dated February 24, 1977, as supplemented

by letter dated May 23, 1978, (2) Amendment No. 40 to License No.

DPR-33, Amendment No. 38 to License No. DPR-52, and Amendment No, 1'4

to License .No. DPR-68, 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,,

Washingtoii, 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 Comission,

Washington, D. C. 20555, Attention: Director, Division of
Operating'eactors.

Dated at Bethesda, Maryland, this 2 day of , August 1978.

FOR THE NUCLEAR REGULATORY COMMISSION

.Operating Reactors Branch II3
Division of Opera'ting Reactors



Ik ~f
V

I

t


