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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NOS. 56—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 Commission) 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 Timiting conditions for operation associated with the initial 2000
megawatt davs per toﬁﬁe (MWD/t) fuel exposure during the second fuel cycle
for Unit No. 3. The amendments also incorporate 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 Commission's rules and regulations. The Commission has. made
appropriate findings as required by the Act and the Commission's ru]esm
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 §51.5(d3(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. A1l of these items are avai]ab]e for public inspection
at the Commission's Public Document Room, 1717 H Street, N. W.,
Washington, D. C. and at the Athens Public Library, South and Forrest,
Athens, Alabama 35611. A copy of items (2) and (3) may be obtained
upon request addressed to the U. S. Nuclear Regulatory Commission,
Washington, D. C. 20555, Attention: Director, Division of Operating
Reactors.

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

FOR THE NUCLEAR REGULATORY COMMISSION

Th'ofna{s" 7 /fpﬁ/no\ Chief

Operating Reactors Branch #3
Division of Operating Reactors
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Docket Nos. 5072§9 .
50-260
“and $0-296

;

‘ r. N. B. Hughes ) :

N HManager of Power ‘ ‘ . ’

i Tennessee Valley Authority ’
830 Pover Building ' .
Chattanooga, Tennessee 37401 . T .o .

Dear lr. Hughes-“

The Commission has issued the enclo..ed Amendments Nos. %4, 40 and /7
to Facility Licenses Hos. DPR-33, DPR-52 and DPR-68 for the Browns
Ferry Nuclear Plant, Units Hos. 1 2 and 3. These amendments consist
of clianges to the Technical Spec1ficat1ons in response to your requests
of August 2, 1978 (BFRP TS 112) and August 11, 1978 (BFNP TS 114).

, The changes: (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-cofnc1dence, high flux scram; (2) permit less
than three intermediate range monitors per trip channel to be operable in
the shutdown or refuel modes, provided at Teast four IRMs (one in each
core quadrant) are connected to give a non-coincidence; high flux scran;
(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 to.he operable; (6) remove “a specification for additional
L - tests of secondary containment that only applied during the first fue) .
A cycle for each Browns Ferry Unit, and (7) alter one of the four locations
FoN where nmilk samples are collected. With the cohcurrence of your staff, we
x . have nade several minor changes in the proposed Technical Spec1ficattons
vhich you subnitted .
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Tennessee Yalley Authority -2 -
b - ’ ) : :
‘ Copies of the Safety Evaluation and Notice of Issuance are also -
enclosed. ’ . .
| Sincerely,
' Thomas A. Ippolito, Chief
. Operating Reactors Branch #3
‘ . Division of Opérating Reactors
& Enclosures:’ o ”
1. Anendrment Ho. - to DPR-33
2. Anendment Ho. to DPR-52
3. Anendment Mo, to DPR-68
4. Safety Evaluation .
5. Uotice
cc w/enclosures: '
P ‘ ~ see next page
.DISTRIBUTION: . ",
-Docket RDiggs h
NRC PDR TERA. A
Local PDR JRBuchanan
ORB#3 Rdg File .
VStello Xtra Copies
BGrimes : )
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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

LChairman, 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 & Federal

Affairs
108 Parkway Towers
404 James Robertson Way
Nashville, Tennessee 37219

Chief, Energy Systems
Analyses Branch (AW-459)
Office of Radiation Programs

U.S. Environmental Protection Agency

Room 645, East Tower

20460

‘401 M Street, SW
‘Washington, D.C.

U. S. Environmental Protection
Agency . :

Region 1V Office

ATTN: EIS Coordinator

345 Courtland Street

Atlanta, Georgia 30308
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE_VALLEY AUTHORITY

DOCKET NO. 50-259

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 44
License No. DPR-33

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 11, 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; °

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

There is reasonable assurance (i) that the activities
authorized by this amendment can be conducted without
endangering the health and safety of the public,

(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

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 charges 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 Specifications

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 Ticense amendment is effect1ve as of the date of its

issuance.
FOR THE NUCLEAR REGULATORY COMMISSION
Thomas A&éﬂppol1to Chief
Operating Reactors Branch #3
Division of Operating Reactors
Attachment:

Changes to the Technical
Specifications

Date of Issuance: November 16, 1978
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ATTACHMENT TO LICENéE AMENDMENT NO. 44

FACILITY OPERATING LICENSE NO. DPR-33

DOCKET NO. 50-259

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
193/194
197/198
240/24
292/293
304/305

‘Revise Appendix B as.follows:
‘Remove the following page and replace wi%h jdentically numbered page:
41/42

. - - b [
Marginal lines indicate revised area. Overleaf pages are provided for
.convenience.







Hin. No.
of
Opcrable
Insc.
Chanunels
Per Trip
System (1)

TABLE 1.1.A

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATICH REQUIREMENT

Trip Level Setting

Trip Function

P

€c

IS X NI

~N

Mode Svitch fn Shitdown

Manual Scram

IRM (16) )
igh Flux :;lgg/%gglgndlcutcd
Inoperative

APRM (16)
High Flux See Spec, 2,1,A.1
High Plux £ 152 raced pover
lnvoperative (13)
Lounscale > 3 Indicated on Scale

Hisn Keacctor Pressure ¢ 1055 polg

Hich devwell
Pressure (14)

Reactor Lov Water
Level (14)

£ 2 paig

3-_5]8" above vessel zero

liieh Yatar-Level {n
S¢ran

< 50 Galloans
Di4schavge Tank =

= rlm A mr tmermew—ew T ® E W T ¢

Hodes {n Which Function
Hust Be Operable
Shut- Starcup/iot
down Refuel(?) ~ Standby Run

X X X X
X X X X

*(22) ¥ (a9) (5)

X N ¢

x(21) X

X(17)  (13)
x(21)  xa7y  x-
(11) (1) x(12)

X(10) x

X(8) X(8) X

X X X

X X(2) X b ¢
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TABLE 3.1.A (Continued)

Min. No. ) g .
of A
(l)ggzable Modes in Which Function
. M
Channels ust Be Operable
Per Trip . Startup/Hot )
System (1) Trip Function Trip Level Setting Refuel(7) Standby Run Action(1) j
4 Mein Steam Line Isolation < 10% Valve Closure X{3}{6) X{3){6) X{6) l.A0r 1.C -
Yalve Closure 6
2 Jurbine Cont. Valve Fast Upon trip of the fast  X(4) X(4) x(4) 1.Aor 1.0 .
Ciosure acting solenoid valves -
4 Turbine Stop Valve Closure < 10% Valve Closure X(4) X(4) X(3) 1A or 1.D
n I G Y SN T Y PR 1 _ CrA 2 wia\y vlay wilan T A . 1T N
a uroine {¢cniroi Vaive - > 550 psig X(4) X4} X(4) i.Aor 1.0
Loss of Control 01l
5 .
B~ Pressure
2 Turbine First Stage < 154 psig X(18) x(18) x{18) (19)
2¢essure Permissive B -
2 Turbine Condenser Low > 23 In. Hg. Vacuum X(3) x{3) X 1.Ao0r 1.C
vacuum A
b 4
2 “2in Steam Line High < 3X Normal Full Power X(9) X{9) X{9) i.Aor i.C
Tadiation {(14) . Backarnund (20)
2diation (14) Background (20)
¥
—
S, SR A G S -




)

.

A LR i S P Asbwr e AR XXa) ‘ l .
po—

1.

6.

7.

" 8.

9.

There shall be tvo opetable or tripped trip aystems for each function.
If the miniaun number of opurable {ndCrumeat channels per trip system
cannot be met for both trip systems, the appropriata actions listed
below shall be taken.

A. Infitiate insertion of operablz rods aud complete insertion of all
qperfblc rods within four hours.

B. Reduce power level to IRM range and place mode switch. in the
. Startup/Hot Standby position within 8 hours.

C. Reduce turbine load and close main stzam lina isolation valves
within 8 hours,

D. Reduce pover to leass than 307 of rated.

Scram discharge volume hiigh bypass may be used in shutdown or refuel
to bypass scram dischatge volume scram with control rod block .for
reactor protection system veoet.

Bypasoed if rcuactor pressure < 1055 psig and mode awitch not in run.

Bypassed when turbine first stage przssure is less than 15 paig.

IRM's ave bypassed vhen APRM'a are onscale and the reactor-mode switch
i8 4n the run position.

The design permits closure of any two lines without a scram being
infitiated. .

When the reactor 1is suberitical and the reactor water temperature is
less than 212°F, only the following trip functions need to be operabdble:

A. MHode switch in shutdown
8., Manual acram
C. High flux IRM

D. Scrawm discharge volume high level

" BE. APRM 15% scram

.

Not required to be operable when primary containment integrity {s not
required.

Not required if all main steamlines are isolated.

35




10. Not required tc‘.1 dperible when the teact:ow;egsu_;e vessel | | |
head is not bol to the ve«sel. oo oo
f
11, The APRM downscale trap fumct;ﬂn is only actzve when the
reactor mode sthuh is in run.] T

12. The APRYM downgcale trip i3 automatically bypassed vhen the
IRS 1nst:umentation 13 operable and not’ hzgho

13. less than 1“ opexable LPR%'s wi]l ‘cause a trxp system trip. .

18. Channel shared by Reactor Protection System and P*imary
Containment arid Reactor Vessel Isolatidn Control System. A
channel fa;lu*e may Ee a channel failure in each systen,

15. The APRM 15% scram is bypaﬂsed in the Run Mode.

16. Channel shared by Reactor Protection System and Reactor

Hanual Control system (Rod Block Portion). A channcl fallure‘
may be a channel failu*e in each gystem. | ! L

17. Not reqnired while pexforming lcw vpower physics tests at
atmoSpheric pressure during cor after refueling at power
levels not te exceed S Mw(t).‘

18. Operability is required when normal f\rst -stage pressure is below
! 300 (< 154 pSIq) ‘. | | | 4 ' '

19. Actlon 1.A or 1.0 shall te taken only if the pe::iﬂsive fails
in such a manner to prevent twe affected’ R”S logic frem
,perform;ng xts intended function. 10therviqe, no act;rn‘iﬁ
requxred.

20. An alarm setting of 1.5 times normal background at rated power shaﬁl
be established to alert the operater to abnormal rad1a tion levels in
primary coolant. ‘ “‘

21. The APRM High Flux and Inoperative Tr1ps do not have to be operab]ew L
in the Refuel Mode if the Source Range Mon1t0rssare connected to give ‘
a non-coincidence, High Flux scram, at <5 x 10> cps. The SRM's shall
be operable per Specification 3.10.B.1.” The removal of eight (8) | | |
shorting links is required to provide non-co1nc1dence ‘high- flux scram | |
protection from the Source Range Mon1tors.'

22" The three required IRM's per trip channe] is inot requ1red 1n the
Shutdown or Refuel Modes if at least four IRM' s/ (onei in each core
quadrant) are connected to give a non: rcoincidence, High Flux scram. |
The removal of four (4) shorting 11nks is required toprovide = ' | |
non-coincidence high-flux scram protect1on from the IRMs.

3
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LIMITINC CONDITIONS YOR OPERATION

SURVZILLANCE RZQUIANENTS

. .
. .
A .

3

3.2.3 Core and Containment Cooling
Systems ~ Inftfation & Control

C. Comtrol Rod Dlock Actuation

The limiting conditlons of
oparation for the instrumen~-
tation that initfates control
rod block are given in Table
J.2.C.

DELETE
Now covered by note T.c.

p, Off-Gas Post Treatment lsolation
Fanction . .

1. Off Gas Post Treatzment Monitors

{a) Except as opecifiad in (b)
bdelow, both off-gas
post treatment radiation
monitors shall be operable
during reactor operation.
The isolation function
trip settings for the
monitors shall be get at
a value not to excead the
equivalent of the stack
release limit specified in
specification 3.8.B.1.

c.

4.2.3 Core and Containaent Cooling

Systens -~ Initiation é Control

[}

are rvaquirad to dbs operabla shall

de considesed operadls 1f thay
are wvithin the, rsquired survsil-
lance testing fraquency and there
19 no rveason to suspect :ha: thay
Atc inoperable. v

Control Rod Block Actuation

Instrunentation shall be function-

.81ly tested, calibrated and checked

as indicated 4in Tadle 4.2.C.

Systen logic shall be functionally
testod jas indicated in Table 4.2.C.

0f f-Cas Post Treatment Isolation
Functions '

i, Off-Ga3 Post Treatment Monitorinz

Systen

Instrunentazion shall ta fune-
tionally tested, calibrated and
checked as indicated in Tsbhle
4,2,0.

Systen logic shall de function-
ally tested as indicatsd in
Tadle 4,2, D.

&y
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t.mumc CONDITIONS YOR ov"'.-no:n

3.2 D 0ff-Gas Post Treatment Isolavion
Punctiona

E.

r.

(b)

Dryvell Leak Dececgion

Tron and sfter th
that sne 61 the’

®0A % n- (LI

post ‘treatment Fadia
T
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20,
.
4 29
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conditinﬁ.

Upon the loss of both off-~
gas post tregtgent radia-'
tion monitorq, 1n1tiace an
orderly shutdown and shut
the mannateam isolntion

valves ot ‘the offwgas
{golatibn valve” withln
‘hours’

Thq liui:ing condicionm o£ opeva-
t{on for tha 1nl!ru¢sn54:10n thm
wonitors drywall leaf &

AR

lra ;ivcn in Tablc 3.2

Burvaillancn !natrunon:ntfon

WoaalT
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g
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The liuitins condftiona {ur :\a
inotrumsncn:ion that
curvnillcnco infarﬂn'ion randouzn
cto sivcn 1n Tabla e 2.7. !

Ccn:rol looa Iaolatﬂon

rov‘das

Tho 14niting cond{tiena fo
inGCrun:ntatxon :hat {dola
the control fomm “and {nfcsat
chc control rooa eumrunncy"
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in Tabls 3.2.6.°7 ) o J
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TABLE 3.2.C
INSTRUMENTATION THAT INITIATES ROD BLOCKS

Miofoum No. C . 5
Operable Per :
Trip Sys (5). Funhction Trip Lf:vel Setting
2(1) APRH Upscale (Flow Bias) £ 0,660 + 422 (2) .
2(1) APRH Upagcale (Startup Hode) (8) <122
2(1) APRY Downscale (9) > 3%
2(1) APRM Inoperative .(lbb)
1(7) RBM Upscale (Plow Blas) < 0.66W + 412 €2) for two recirculation looo overation
< 0.66W + 37.77%(2) for one recirculation loop operatid¢
(7). RBY Dovaecale (9) > 32
1(7) RDK Inoperative (loc)
3(1) IRM Upscale (8) _<108/125 of full scale
5 3 IR Dowvascale (3)(8) > 5/125 of full scale
3V IR Detector not in Startup Position (8) (11)
3(1) ) IR Inoperative (8) (108)
2(1)(6) SRY Upscale (8) < 1x IOS counts/sec.
2(1)(6) SRH Dovnscale (4) (8) > 3 counts/sec, .
2(1)(6) S2 Dstector not in Startup Position '(4)(8) (11) .
2(1) (6) SR Inoperative (8) (103)
2(1:) Flow Bizs Ccugarator <102 difference in reelrculation £lovs
2(1) Flou Bias Upocale <1102 rectrculation £lov
1) RS Rkt 11 pétg turbine

(P5-85-61A & - . . first stage pressure (approximately 30 power
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é. 1f the tiigt column cannot b hit K33
u;. thiu conditton nay exint for up to seven

Ehat tiné the operable Bystem is fdncttonally
iif themeaftrr' if th&- ccnditiou luot an;nr : :
éﬁ:vlth the inopornblm chznnol ohell be :rtvped \
t

o met for both trip syotons, both trtp b ; P
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Ui. w is the rccircuiatlon ]oop flow in percent. bl de*‘iunu T?;g 1cve1 sctring iq

in percent of xacmd poucr (1291 ML) . A rat1o of FRP/C%FL?Dv<1 .0 L, permitcrd

at rcduccd power. Sce Specmfxcacion 2.1 for APRM control rod block °etpoint.
3. IXH down oale is bypisaed vhen it 40 on 185 lovest ringé: ‘

-KM

&, This fpﬁéiiéﬁ i3 bypassed vhen the count vate i3 » 100 cpi nnd Inﬁ ahovn I

) range 2.
s ?Qs indtriment éhén éi; i.e., one APRH or 184 or. RSHb p§§‘§§:§ pystess
hiy be bypassed except only one of four SRH may b bypassed: | v
6: IR channeds A; B; C; 6 ill 1n tange b;&rpa;sai SRX chanosla A 6 € -
functions. | C
;IRH eRARRELY 5; ¥, b, # a2l in tanga 83$jpl§ié:wéﬂﬂ channals 8 '4 D
fuirctions. ‘ ‘

, T. The folloving opsrational restraints apply: to the RBM only:

i a. Both REM channéls are bypassed whén reactor 'pover i3 .2 30%.

. b. The REM need nct bé operable in the "startup" position of tﬁe
reactor mode selector switch.

. : ¢. Two REM channels atre provided dnd only one of these may be

bypassed from the console. An REM channel néy be out of service

for testing and/or mainténance provided this conditioh. does

“ not last longér than 24 nhours in any thirty Gday period.,
d. If minimum conditions for Table 3;2;0 gre not met, admlni$trétiﬁe
l controls shzll bé imidediatély imposéd to preévent control rod .

l {thdrawal.
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8. This functfon {s bypassed'Vhen the coda svitch {3 pliced in Run.
* N ’

‘9.

30,

11.

This ‘function i3 only active vhen the mode ‘switch {3 4in Run. "This
function 14 automatically bypassed vhen thoﬁxkn {nstrumentation i»n

operable and not high, ‘ ‘ ‘
Tha fnoperative trips are produced by the following functions:

a8, .SRM and JRM
(1). Local “oporate-calibrate” avifch not in operate,
(2) Powsr supply voltage low. ' .
(3) Circuit boards not in circuit.

b, APRN

(1) Llocal "opsrato-calibrace" svsitch not in opersta.

'(2) Less than 14 LPRM {nputs.

(3) Circuit boards not in circuit,

c. R

(1) Local “operate-calibrate” svitch not in operate.
(2) Cirecuit boards not in circuit,

(3) RBM fails to null,
(4) Less than required number of LPRM inputs for rod selected,

Detector traversc {s adjusted to 114 ¥ 2 inches, placing the
detector lower position 24 inches below the lower core plats.

5.
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"TABLE.'37250D
OFF-GAS 'POST TREATIENT ISOLATION INSTRULEWTATION

¥in. No. .
-~ Operable (1) Function ‘Trip Level Settiang Action (2) “‘Remarks
2 0ff-Ges Post Treatment Note.'] Aor B “1., “2:upscales,zor_l.dovnscal
Monitor :and. 1 upscale,..ot..2. dova=
"scales u{llifgo6late
-6ff-gas. line.
1 0ff-GCas Post Treatment Note.3 -B 1. ‘One trip:systemzvith:auto
Isglation “transfer:tozancther source
N
'O
HOTES
1. ‘'Whenever the minimm: 'nuxber ‘operable :cannot: -bermet, the indicated-action shall betaken. -
W
‘2, Action
A. Refer .to Sectioen.3.2.D.1.b
"-3'. Rcfe:coSectidn'iz'bl.c"""""""""""""""" """" e
:3+ Trip setting to.correspond to Specification 3.2.D.l.a
?
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3.2 BASFES +

The HPCI hiph {iov and tcaperaturc instrumentation arc provided to detect y
a break in the HPCI stcam piping. Tripping of this {astrunentation re- :
sults {n actuacion of HPCI fsolation valves. Tripplug logic for the high

flov s a 1 out of 2 logic, and all sensors arc required o be aperable. ?

High temperature In the vicinity of the HPCI equipment {s sernsed by 4
aets of 4 bimecallic temperature switches., The 16 temperature svitches
are arranged {n 2 trip systens vith 8 temperaturs switchez in each trip
system, '

The HPCI trip settings of 90 psi for high flov and 20C°F for high ten— ";
* perature are such that core uncovery is preventud and fission product
rvelcase {s within lixnits. ,

The RCIC high flowv and temperaturc instrumentati{on are arranged the sam:
as that for the HPCI. The trip secting of 450" 1.0 for high flow and
200°F for tempcrature are based on thc pame criterf{a as the HPCI.

High tenpcrazurc at the Reactor Clcanuo Systen floor drain could {ndicate *
a break {n the cleanup system. When high tespercturc occurs, the cleanup y
system 19 isolated, ' :

The {nstrumentation vhich {nitiates CSCS action is arranged in a dual

bus system. Aa for other vital {nstrumentation arrauged {n this fashion, !
the Specification preserves the effcctiveness of the system cven during ;
periods vhen nalntcnaqcc or, testing {s belnap perforned. An exception to f
this {s vhen loglc functfonal testing {8 being pecforned. l

The control rod block functions are provided to prevent cxcessive control L
‘vod withdraval so that MCPR does not decrease to 1,06, The trip logic
for this functfon {s 1 out of n: c.g., any trip on one of s{x APRM's, '
efght IRM's, or four SRM's vill result in a rod block.

The minimun {nstrament channel requirenents assure suffictent {nstrumenta~ ‘
tion to assure thc single fallure criterifa {5 mec. Two RBM 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 ccndition 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. I
The APRH rod block function is flow bfased and prevents a sfgnificant reduc- '
tion fn MCPR | cspecfally curing operation at reduced flow. The APRM pro- F
vides gross core protection; i.e., limits the gross core pover increase
from vithdraval of control rods In the normal vitheraval sequence. The
trips are set 80 that MCPR 13 oatintained greater than 1.06.

) The RBY tod block "function provides lovcal protcection of the core} 1.e.,
i . the preventioa of critical pover in a local rcgion of the core, for a
single rod withdraval error from a linfting control rod pattern.
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3.7 sasks e ‘.’ ; 3 " ) S .
If the IRM chanpels are in the worst condition of allowed bypasn; the‘
' nealing arrangenent 1o such thm for unbypassed IRM channulq, o tod bboc%

aignal is generated before the detectcd neutrons flux has incxraaed by
more than a factor of 10. I T

A downagale tndication is an 1nd1ration the instrinent his fn* éd ot the

trument is ant pensitive enmugh; In either case thé inot*rﬂnht 9111
4 to changes in control rod wotion and thusw contrci rod totion
e o
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ling {nterlocka also operate one logic chazanel; and are requirad
”g' nly when the mode wvitch is in the refueling. pouﬁtion.‘ Lo

»,

ve mergency core cooling for :emall pipe: breaks, the:HP6115y$:¢m
on since rzactor pressure does not decreasc tapid ehough to !
eit core spray or LPCIL to operate in itime.: The autowu:ic pricasure |
relicf function s provided as a backup to the HPCT. {r thé cvent.the SPLI | |
doeq not oparate. The arrangement of tlie tripping contacts is cuch as ta
provldc thls function wvhén neccssary ané minimize spurious operdtion: The
trip settingg glven in the specificationware adeqguate to asrzuve the beve
critcr!n are met. 7The specification préserves the effectivenane of the,
uyutcn durlng poriods of naintenance, téating, or cmltbrut*OH, and aleo:
nininizes the risk of inadvertent operation; L.é., oaly on¢ 1n1:*umc1t o
hanncl out of service. e

M BT bt o
[l ~O <!

: ) ng post: treatment off-gas radizcion rmonitors are provided and,. vhen thair
o trip,point is zeached, cause an isolation of the off-gas line. Isélacien
. . 18 inicia:cd when both 1nstrwnerts reach their high trip point of one has |
. . an upscale trip nd che other a downscale trip or both have a dotrnscale.
- trip.

.
. 3 -

2 .
.
.

Both 1ns:rumcntmgarexrequlred‘ior cxip but the instruments aré set soi’ | | |
L that any instruments are; oet so; that the. {natantaneous stack. teledaewrrto\
.t limit gLven.in Spectfiicatlon. 3.8 {3 not: cxceeded. - o I
L ;5 ' Four radiatlon, monltoru are: provldcd‘fon ‘eachiunit, vhle h»fﬁicf&te'?rﬂbhry\
) . Con:a(nmcn& lsolation, (Croup 6: Lisolation valves) Reactor Bullding I'soYatlan:
S0 and,operaL(on‘o& the Standby: Gas: Treatment. Syacem. Thesé instrument ichanaels
; I wmonitor the. radiation. in: the; Reactor zone en:ilmtion‘exhaunt dmc.c endt O
M _-"ﬁ. the Rcfucllng~7one. '_ L. .] ) :
e L Tripraecting.oﬁ 100‘mr/hn forﬁ?he-manltOt«sinatHo Re.uelinﬂr?cﬁ 3 arerbased:
' upon. in{tiatinginormal ventflarfon  Lsolation andi SGTS. operation‘BOxthdtf |
none; of. the: activity. released: during + the: refueling accident. Yeeves: the-
Reactor Building via.the normal ventilation. path but rather nll cha aegivity:
iqip;o;cqped ‘by. tlie. 5GTS.

Plow 1nCegracors and; surp- fill*ratesand punp out rate; tivers atre used’ tor
dctcraine»leakanc in. the: dryweil., A systcii-whereby: the tius- 1nrerva; to
fill a-known. volume- will' be: utflized to provide a backup: An ailt oanﬁling
syotrn is,alco provided to detect leaksge insilc tha pridary cont ainmene |
(Sce. Tzble, 3:2:E). o
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-3]6.3  DASTS:

- does. provide the operalor w1th a visuadl fndication of neu-
tron l:vel. The conaequeacea ol renwctivity scueidents are
functionn of the $rnfzial ncuivon flux., “The rogquiremaac of
at lcoat 3 counta pry accond aasurel that any trensient,
should It occur, begina at or above the fult!sl value of
107° of rated powsr uotd Jun the analyaes of wranyienta {roo
cold condit{ona. Onz ouwerabir» LRM chanazl vauld he adejuace
to munitor ths approach teo critizolity vsing hemogenuauy
patterna ol scattersd conirdl rod wfthdraval. A alnimem
of tvo operable SRM'a are providad 83 an edded coroervatian.

5. Tne Red Rlock Monitor (RBM) {n dealzned to aytomatically
prevent fuel demag= 3n the cvent of crroncous rod withérawal
from locations of hizh oower denuiiv durinz high power level
operacion. ~Two RBM channels .are provided and one of these may
be bypassed from the console for maintenance and/or testing.
'Automatic rod withdrawal blocks from one of the channels
will dlock erroenous rod withdrawal soon enough to prevent
fuel damage. The specified restrictions with one channel out
of service conservatively assure that fuel damage will not .cccur
due to rod withdrawal errors when this condition exists.

A linmiting control rod pattern is a pattern which results
in 'the core beding on a thermal hydraulic limit, (ie,
MCPR given by figure 3.5.3 or LHGR of 18.5 for 7x7 cor
13.4 for 8x8) During use of such patterns, 1t is
judgesd that testing of the RBIf system prior to with-
drawal of such rods to assure its operability will
assure that improper withdrawal does not occur.,

It is normally the re$ponsibility of the Nuclear
Engineer to identify these limiting patterns and

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

Scram Insertion Times

The control rod system is designated to bring the reactor
subcritical at the rate fast enough to prevent fuel damage:
{ie, to prevent the MCPFR from becoming less than 1.06. The
limiting power transient 1is given in Reference 1. Analysis
of this transient shows that the negative reactivity rates
resulting from the scram with the average response of all
the drives as given In the above specification provide the
required protection, and MCPR remains grcatex than 1.06,

On an early BWR, scne degradation of control rod scram
perforrmance ~ccured during plant startup and was determined
toe he canand by

B0 rel

LRY




3.3/4.3 BASES:

particulate material (prohably construction debrin) pYunping an
fnternal control rod drive fiiter. The design of the prancac.
control rod drive (Model 7RDB1443) is grossly fmproved by the
relocaction of the filter tp 4 lozation out of the scraw drive
path; {.e,, it ton uo longér interfere vith scran perfoyisnce,
even {f completely blocked. S

The degraded performance of the original drive (CRD7RDBYNLA)
under dirty opersting conditions and the insensitivity of the.
rvedenigned drive (CRD7RDB144B) his been demonstrated by & |
seri:s of engineering tests under oimulated vecctor opernting
condlcfons. The sudcessful performance of the nuw drive under
actusl operating conditions has dleo bnen demonctrated by
cona'stently good in-acrvice test renults for plsato uaing the
nev Irfve and may be inferred from plants uvaing ths oldey rodel |
driv - vith a modified (larger screen size) inteimal fiircr vhich
dn 1-8s prune to plugging. Dacas hans been docuvinted by surveil—|
lanc: reports in various operatiug plaate. Thesn fnclude .
Oyster Creck, Monticello, Ureadern 2 ani Dreaden 3. Appriostiuetely
5000 drive teats have becn recordecd to date. Co

Following identification of the “"plugged filter” problem, very | | |

frequent scram tests were necessary to ensure proper perfcrmance.

However, the more frequent scram teate are nov connddered totelly | 1

upnecesaary and uvnwise for the fdllowing reagonss:

1. Erratic pcran performance has been fdeptilied ap dpc:Ld ar 0

obstructed drive filter in type "A"” driver. The drives ir.
BFNP are of the new ""B” type descign whoae gerea pevforicace
is unaffected by filter condition. ‘

2. The dirt load is primarily veleased lduring otartup of the
reactor vhen the reactor snd its syatems sare first subjected
to flows and presnnre and thernal stressco.  Speclal atten-
tion and mearures ure now being tesken to psnure clesner
systems. Recctors with drives f{dcntical or similar {shorter
atroke, smaller pinton areas) have operated through many
refueling cycles with no sudden or erratic changes {n pcran
iexfornance. Thia preoperationall and startup testing ic
wufficlent to detect anomalous drive performance.. ‘

3.  he 72-hour outage lirit which'initiated the start of the
frequent scrim tenting {e arbitrary, havinp no logical basip
sther than quantifying a "msjor outage” which night reasona-
bly be caused by an event 8d sever:
drive performance. This requirement is unvise because {t
provides sn fncent{ve for shortcut actions to hascen retyrniag

“on line" to avoid the additfonrl testing dus & 72-hour outags:.

132
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Sauddber Ko,

R16 upper
R16 lover
119

R20 upper
P2l - cast
P21 - west
R22

R2k

R25

w26

Rl nstde
Ehi outsids
R2g

R29

Svsten
e —————

RIM
RAR
RAR*
RIR
RIR
RIR

RAR

RIR

RAR

RMR
RMR head spray

RIM hcad zproy

TARLE 3.6.9

. UNIT 1 - pega & -
SHOCK SUPPRESSORS (SNUBRERS)
a ) Saubbers
Spibbers in fligh Inozeessible Snubdbers
Rodfotlion Arca During  Snubbers Especlally During Normal Accessible Du
Elevation Shutiown # Difficult to Pemove Oper‘atIOn Nornal Opera
598 X
598 X ‘
. 555 Ty
549 X
. 572 x
512 X
573 X
580 X
579 X
515 X
555 X
555 X ‘l.
636 X
636 X




‘Snubber Mo.

vEL

R13 =-norkth .

‘R13 .~-south

19

"R3 - north

‘R3 ~ south

System
‘Core spray

‘Core ,sprey

‘Core ‘sproy. - .

‘Core 'spray

PP B3 L 4

tqgntrol

‘Standby diqu

control

TADLE 3:6.H

_SHOCK_SIPRBTSaneg (nnnapng)

" Snubbers inligh
Radiation-Area During
‘Shutdoim *

"Snudbers ‘Especially

WIT') - pega S

Snublers-
Innceessible
Duxing Noroel.

Snuebders
Acceszible Dury

‘Elevation

,505

:D&fficult‘to Renove

‘Operation

X

X

¢

D&

‘Nor=zal Oreraty

zx,

2



«
1ABLE 3.6.H UNIT 1 - page 8 \ .
= SHOCK SUPPRESSORS ({SNUBBERS) -
S
Snubbers in High 1n§2322§?§1e Srubbers
Radiation Area During Snubbers Especially During Normal Accessibie Juring

Snubber No. System Elevation Shutdown* Difficult to Remove _ Qperation Normal Cperation
SSZ-4A PSC (ring header) 52§ X
SSZ-5A PSC (ring header) 525 X
SSX-6A PSC (ring header) 525 X
SSX-7A . PSC (ring header) 525 ’ . L
SS2-8A PSC (ring header) 525 X
R2A Fire Protection 601 X
R3A Fire Protection 601 X )
R4 Fire Protection 601 Y
R42 EECW 605 X .
5S1-A Recirculation 556 X
Ssi1-8 Recirculation 556 X
$S2-A Recirculation 558 X
552-8 Recirculation 558 X




861

Snubber No.
$53-A(295°)

55-K(262°)

$55-8(3259)
'$85<8(350)

$55-8(989)
$S6-A

*Modifications to this Table due to changes in high radiation areas shou

System

‘Recirculation

Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation

Recirculation

Recirculation

Recirculation

Recirculation

- Recirculation - -

-of ‘the next license ‘amendmént.

+ABLE 3.6:H

UNIT - - -page- 9.
‘SHOCK 'SUPPRESSORS (SNUBBERS)

A Snubbers
Snubbérs in-High Tnaccessible Snubbers
Radiation Area During Snubbers Especially During: Normal Accessible During
Elevation ShHutdown* Difficult to: Remove Operation vNormaliOperatdoq_
564 X
564 X - ‘ii
564 X
564 X
570 X
CLUBT0. X0
581 X
581 X
-'581 X
581 *
568 X
868 x
ST Recirculation s o
S60
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klﬂlTTNG CONDITIONS FOR NPLRATION

.,
y

SURVEILLANCF REQU!" {ENTS

3. 7.c

Sccandary Contafnment
1. Sccondary contafnment {nte-

grily ahnll bc maintaincd in
the reactor zonc at all times

except as apccified {n 3.7.C.2.
¥

4.7.c

t

Secondary Contsi{nment

Y B

1. Secondary coptainment surveil-
lance shall be ‘performed ao
indicated below:

a. A preoperatjional secconda
containncnt capabil{ity tcuc
shall be conducted by iso=-
}at;nn the reusctor building
and placing two standby
gas treatment systen fi{lcer
trains 1n operation, Such
teat ahall demenstrate the

240




3.7.C Secondary Containment

2.

3.

1f reactor zone secondary con-
tainment integrity cannot be
maintained the following con-
ditions shall be met:

8. The reactor shall be made
subcritical and Specifilca-
tion 3.3.A shall be met.

b. The resctor shall be cooled
down below 212°F and the
resctor coolant system
vented.

fucl movement shall not
be pernttted {n the reac-
tor zone.

4. Prinary contsinment ‘n.cgrx‘y
mainta{ned,

Secondary contafnmcat integ:ﬁt/
shall be mafncatned {n the re-

fueling zone, oxcept as speci-

fied {n 3.2.C.4. 13
241

o .

4,7.C Seconiars Containment

capability to maintata 1/4
inch of water vacuum uncer
caln wind (<5 mph) condi-~
tiona Vith a system {nlz2akaze

rate of not more than
12,000 cfm..

Secondary containment capa-
bility tomalntain 1/8& inch =
vater vacuum under cala vinz
(<5 mph) conditions wvith a
system {nleakags tate of
not more than 12,000 cfn,
shall be demonstrated ac
each refueling ouzage privr
to refucling.

After a sccondary contalinmentc
violation is deternined the
orandby 2as treatment system
will be cperated immedi{azely
after the affected zoney are
isolated from the remainder of
the secondary containment to
confirm {ts abilicy to main-
tafn the remainder of the
sccondary contaf{nment at 1/4-
inch of water nezatlive pressere

under c¢alm wind ccndizions.
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIKEMENTS

3.9

AUXILIARY ELECTRICAL. SYSTEM

Applicability

Applies to the suxf{liary elec-
trical ‘pover system.

bjectivé
X

To assure an adequarc supply of
electrical power for operution of
those :systems required for safety.

Specification

A. Auxiliary Electrical Equipment

A reactor shall 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 recactor shall not be started
up (made critical) from the
Hot Standby Condition unless
all of the following condi-
tions are satisfied:

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

. 2, Three units 1 and 2 diesel
* generators shall be operable.

3, An edditional source of
pover consisting of one of
the following:

a. A second 161-kV-trans-
‘mission line ‘and its

‘.9

292

AUXILIARY ELECTRICAL SYSTEM

Applicability

Applies to the perfodic testing
requirsnents of the cuxiliary
slectrical oyatems. we

Objccctve ’ ‘
- i ) -

Verify the operability of the
auxiliary clectricel cystenm,

Specification

A. Aux{liary EJectrical Fquipment

1. Dicsel Cencrators
a. Each diesel pencrator ‘

shall be manually started
and loaded once each month
to demonatrate oserntional
readincecs. The tcet shall
continue for at leact a
one~hour perfod at 757 of

' ‘rated load ov greatar,

During the monthly gene~
rator test the diecel
generator starting air
compressor -shall be
checked for operation and
fts abil{ty to recharge
air receivers. The opere-~
‘tion of the diesel fuel
‘01l tranufer puopc shall
be derionstrated, and the
diesel starting time 'to
rcach rated.voltepre and
apeed shall be lozged.

b. Once per
a test will be conducted
to demonstrate the emer-
gency diesel generators
vill start and accept -
emergéncy load within

onerating cys

Atrm——
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% SUNVEIL me‘z uqunma:-n .

O
.

canmion traasformer dnd
couliug taber trunxfurm\r

capahlL of snpplying power
to the shutdowh bodrds.

b. A fourth operible units
l and 2 dxesel generator.

Busés and Boards Avajilable

Ft buses 1A and 1B are
rgtzed.

b The wiits 1 apd 2 L-kv
shutdOVH boards are
encrgzzcd.

€. The LB0-v. shutdewvn bo&kéé
ts:ocxate vxmh the Unit
are energd: ted.

d. ,Undervoltnﬁv relsys
operabln on start
buses 1A and 1B and U-Rv
ahutdOVﬂ bourds A, B, C,
and D.

The 230-Vo t ueit dind s\utdoVn
board bnt!er!ea and H bst.ery
charger fot cacn bmctery And
ulgoc(ated bntcery boscds a ate
opcrable.

Léglc Systéns

8. Comoa dccident s{gndl
logic dysteo {4 operabla.

b, 480-v. ;o.d shédding logic
cyvtc. is opcrable.

Thcte 9hnll br . mun!nun of
10) )OO gcllona of, dieacl fuml
tn the .tnndby diesel gencra-
:or fuel t.nku.

293

l“9.h ihxt&jnrr tlcctr!ral ng!gﬁent

|
ﬁ" .

d.

the apwclfttd time -equente.
‘Once a sonth the qu.ntity
o! dle-el (uel ﬁvail.bln

.h;ll be lo;ucdm ‘

Lach diesel generacor lhall
be glven an unnu.l (napcc-
tlcn ta artowdnnce vlth ‘
1natructlons b.sed on the
nanufccturer . :ecawntnda-
‘tions.!

On¢e & wonth & idople of |

diclcl fuel ihall be checked
!or quiiity. The qual(ty
ohall be vtlhln the accepta-

ble l(nl(s -peclficd in
7“’"' 1 of 1t‘1e lateat *DWiqion

D C. Pwver Systzn -‘Unﬁ( Hattrrlcn
{250-Volt) Dlesn) Cenetatar ,
mutterloo (125-vole), ond shutdovn :
Boacrd Bacteries (ZSO-Vol ) S

&
|

!vwry Ueek Che mpﬂciflc )
“t vxgy and Che voth;e nt
‘the plloc c’ll. and trnpcra-
ture of an cd)ncen\ cell and
ovurn!l bnttcty voliage shall
bc seseured and logxed

| i i
tvfry threé :cuths the
‘!uteuents :Lill Ye: nade
vontame ot €ach ce&. to
nenre?t 0.1 vole, mpe|ll(c
‘ravl(y of each cell, and
COMpezature of tvrry f!lth
cell.’ Miésé -easurenmnto
ohull be loggcd

Séa-
of

A bittery rited dischargo
‘(capaci\/) {ost shall be
perfceréd sad tho va..a:e,
tino, and outwut curréat
‘meaaurcnowts shill be. logg jed
it intervals not to. excood
2L fonths. ‘

- . s
-
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- 3,10, A Refucling Interlocks N ] 4.,10.A Refueling Interlocks

refueling interlocku - . :
shall be operable. . O

b. A sufficient number of
control rods shall be
operable so that the )
core can ba made sub~- o : L
critical with the . .
strongest opcradle con=~ - . .
trol rod fully with- . . .. 1
dravn and all other . . “ . ‘ e
operable control rods
fully inserted, or all ) g
df{rectional control ; . .
valves for remaining
control roda shall be
difsarmed electrically
and gufficient margin

~ to critsfcslity shall be
demonstrated.

»
LR

¢. If naintenance {s to be
perforned on tvo control
vod drives they must be
gcparated by more than
two control cells in any
direction.

e

d. An appropristc number
of SRM's arc .avaflable
as defined in specifi-

R catfon 3.10.A.
6. Any number of control rodé 3. With the mode selecticn switch in
nay be withdrawa or removed the refuel or shutdown mode, no !
from the reactor core pro-= control rod may be withdrawn until _
. viding the following condi- two Yicensed operators have confirmed
tfono are sacisfied: that either all fuel has been removed
Th ¢ p {tol _ from around that rod or that ail
O e locked dn the bRt | control rods in immediately adjacent
fuel" position. The | cells have been fully inserted and

refueling interlock electrically disarmed.

vhich prevents rore than
one control rod froa

3M st Tl




LIRITING CONDITIoNs FOR OPKRATION . ... . SURVEILIANCE x:obusmms P D R
© 93,1044 iifuelini Intérlocks n 6.lOmA lm!o«ling !nllrlockt' ‘
y] f ! .
) betng vlthdravn iy be ‘ o S . t .

bypno-nd on & wi:hdr-um j o
con:tol ed a(Lnr tho o
(uol adserbliée tm t)u
cell comtsinini (tom- ‘
trollod »y) thnt sea= ‘ L L
ttol tod have been To~ j e
nwd from tar ructn N T

core. All @ther re= j e o B
fuclinx fatorlincks I T I
shall be operable. B T,

B, Co%e‘ﬁéﬁitofing 3 L B Corn,Konitorxng

‘Ptior tp mnkﬂng any. ulc«rntionl
to’ tho eoro the. SlH‘w nhall be
fnaci’to*rully tl‘ tod lmd thecked
Ior noutron :tlponlc. rh.r.-

1, During core alteracions, excepc
as 1n 3.10.B.2, two SRM's shall
be operable, in or adJacent toé any

= v
[ S

quadrant wheré fuel or concxol R aftar, “whila roquirad to be

rods are being movéd. For an SRM 1 ‘6$"i$bln. FM“ St vill be ‘
to be ‘considered operable, the ‘ I ‘ih“ikhd datly g,r :'apouaa. i
following shall be satisfied: : i

2. Thé SRM 5hall be inserted to | . = = . . . o X g
tthe normal operating level. ‘ o ‘
(Use of specidl moveable
dunking type deétectors during ‘ . ‘
initial fuyel Joadlng and’ ‘ o C . ;
major core alterations in place S H
of normal detectors is per- ‘ S *=e
N missible as long ‘as the detector ‘
. 1s ‘connected to the normal SRM
eircuit,) ‘
b. The SRM shall ‘have ‘a minimum ‘of o S
3 cps with all ‘tods fully S
inserted in the core, 1if ‘one
‘or ‘more fuel assemblies are in
. the core.

- 2+°"'During a cémplete core reméval, . |
the SRM s shall have an initial : .
. minimum ¢ount rate of 3 cps prior
N to fuel ‘Temoval, with 21l rods !
fully inse*ted ‘and rendered
eleccrically inoperable. The !
count rate will diminish dutin? ' L
%uel removal, Inddividual control | S REE :
rods ‘outside the .periphery of | I T S S
the then ‘existing fuel ‘matrix : Lo Lo .
w‘may ‘be electr1cally armed and 1

’moved ‘for maintenance after i oo
all fuel <in the cell conta1n1ng “

{czntrelled byt -hat saatre
vod Lave beer :oved frow the ‘ o
Teactor core. 305 o '
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-260

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 40
License No. DPR-52

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 11, 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 ih 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-52
is hereby amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices
A and B, as revised through: Amendment No. 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 1ts

issuance.
N FOR THE ‘NUCLEAR REGULATORY COMMISSION
Thomas g%pohto Chief
Operating Reactors Branch #3
Division of Operating Reactors
Attachment:
Changes to the Technical
Specifications

Date of Issuance: November 16, 1978




. ) ) ) - v
‘ : : : »
. . e
f . .
[ - . .
|
«
' ' =




: o ®

ATTACHMENT TO LICENSE AMENDMENT NO. 40

FACILITY OPERATING -LICENSE NO. DPR-52

DOCKET NO. 50-250

' i 3
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
2417242
293/294
303/304

Revise Appendix B as follows:
"Remove the following page and replace with identically numbered page:
41/42

Marginal lines indicate revised area. Overleaf pages are provided for
convenience.







1% ¥

Min. No.
of
Opcrable
Inst.
Channels
Per Trip
System (1)

TABLE 3.1.A

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATICH REQUIREMENT

Trip Function Trip Level Setting

N O NN

Mode Switch {n Shutdowm

Hanual Scram

PN (16)
Nigh Flux < 1207123, Indtcated
lnoperative

APRM (16)
High Flux See Spec, 2.1.A.1
High Plux £ 152 rated power
lnoperative (13)
Lounscale > J Indfcaced on Scale

Hisn Reactor Pressure ¢ 1055 peig

Réch Drwwell
Pressure (14)

Reactor Low Water
Level (14)

2 2 palg

>538" above vessel zero

Bigh Hatar Level {n
Scran

< 50 Gallons
ticharge Tank =

Hodes {n Which Function

Must Bs Operable

Shut-~ Starctup/Hot
down Refuel(?) Standby Run
X X X X
X X X X
“(22) x (22) (5)
X X (%)
. X
x(21)  xa11)  @9)
x(21)  xany  x
(1) (1) x(12)
x{10) X ﬂx
" .X(8) x(8) X
X X X
X X(2) X X

Act!on(lz.

1.4

1.A

L.A
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TABLE 3.1.A (Continuad)
Min. No.
of
?ﬁgfable 'Modes in Which Function
St. TS N
Channels Myst Be {perable
Por Trip Startup/kot
System (1) Trip Function: Trip Level Setting Refuel(7) Stardby Run: Action(1)
4 Main Steawn Line Isolation: < 10% Valve Closure X(3)(6) X(3)(6} X(6) 1.Aor1.C
Vaive Closure
2 Turbine Cont. Valve Fast Upon trip of the fast  X(4&) X(4) x(4) 1.8 0r 1
Closure acting solenoid valves
i & Turbine Stop:Valve: Closure < 18 Valve Closure X(4) x(4) X(4) 1.A-0or 1.0
2 Jqurbine Centrol Valve - > 550 psig X{4) x(4) X{4) 1.A0or1.D
Loss of Control 0il
w Pressures e
""""""" 2 Turbine First Stagee < 154 psig x(18) X(18) x(18) (19)
Pressure- Permissive:
2 Turbine: Condenser Low > 23 In= Hg,, Vacuum X(3) X(3) X
Vacuum
2 Main Steam Line High. < 3X Normal Full Power X(9) X(9) X(9)
Radiation: (14) Background: (20)




NOTES FOR TARLE 3.!A .

1'

[+]

9.

There shall b two opersble or tripped trip systems for each funcilon.
1f the miniaun numbar of operable {nutrument channels per trip systex
cannot be met for both trip systama, the sppropriate actions listcd

below shall be taken. .

A. 1Initiate insertion of operable rods aud complete Inamertion of all
oparable vods within four hours,

B. Réduce power level to IRM raage and place mode switeh in che
Startup/Hot Standby powition within 8 hours.

C. Reduce turbine load and close main stzam line isolation valves
wichin 8 hours,.

D. Reduce power to less than 30% of rated,

Scram dilscharge volume high bypaas may be usged in shutdown or refuel
to bypase scram discharge volume scram with control rod block for
reactor protection syalen reozst. .

Bypassed {f rcuctor presaure < 1055 psiz and mode awitsh not ia run.
Bypassed when ‘turbine firat stage pressure 1s less than 15h psisg.

IRM'c are bypassed vhen AVRM'a are onscale and the reactor mode switch
{8 in the run position.

The design permits closure of any two lines without a scram beinzx
initiated.

When the reactor is subcritical and the reactor water temperature i3

less than 212°F, only the following trip functlons need to bo operadle:

A. Mode switch in shutdowm

B. Manual acram

C. Uigh Eflux IPRM

D. Scram dlscharge voluzme high lcvé{

E. APRM 15X scranm

Not required to be operable vhen primary containment i{ntegrity {s not

required.

Not required if all main steamlines are {solated.

35
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1.
12.
13, 1

13. ¢

15.
16.

}

P _...‘—--" - war = T ekt e .
| et ' ' ' .

v

. !!} . pesenm
head is not b ed to the vessel.
The APRM downscale rrap funct;on 1$ Only actzve when the

eactor mode sthch is in tun.‘ ‘

The AFRM dcwnscale txip is automat;cally typasged when the
IRH 1n8txu~entaticm is operable and nct high.

-----

hannel sha:?d bv Reacto: ?rotect;on System. and Primary .
Coggain—ert and Reactor Vessel Isolation Control System. A

channel ‘axlure may te a channel failure in each 8ystem.
The APRM 15% scram is bypassed in the Run Hode.

Channel shared by Reactor Protect 'lon' System and Raactot
Hanual Control Systen (Rod Block Por*ionw.‘ a channel failuze‘

. may be a channel failu—e in each system. o

Not required while pe-‘o mning 1low pover physzcs tests at
atmospheric pfessure during or af+ter refleling at power
levels not to exceod S MW(t).

Qperability is required when nwrmal f\rsb—staqe pressure s below
30% (< 154 psig). o o

., Action L.A or: 1.D shall te taken only xf the'pevnisaive fa;-s

in such d mannef to, prévent the af‘e' «¢d RPS logi¢ from
perform;ng,z:s Lntendvd function. ' Othexrwise, no: actzcm is |
requized.

An; alarmesetting of 1.5 times. normai. background at rated; power shaﬂh ‘
be estab1ls ied| to, alert the,operarc' to. abnormal radaat ontlevevs im |
prmmar/ coojant

The ARRMjHigh Flux and: Inoperative ir)ps,do not. have, to be: operdble
in: the Refueli Mode f the: source Range Monitors dre connected to\g1vé
a; non- -coincidence, High; Elux: scram, at <5 x 10”7 cps.. ' The: SRM' X3 shaﬁﬂ b
be operab]e per Spec1f1cat10n 3.10.8.1." The removall of. elqht (8) ‘
shortIngglnnks is. requjred! to. provide: non~coincidence. high=flux:

scram protect1on'from the Source Range Moniitors.. .

The three required) IRM's per trip channeli is. not. requ1red!1n the
Shutdown or Refuel: Modes ifi at Teast: four, IRM!s, {one in' each core:
quadrant) ane: connpcted to: give a; non-co nncmdence,)H1qh Flux: scram' b
The removal of four (4). shorting, links i requ1red,to,prov1de P

‘non-coincidence high-filux scram. protec11on from the IRM!s

36
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LINITINC CONDITIONS YOR OPERATION

+

SURVZILLANCE RIQUIRINENTS

1
3.2.3

c.

Core and Containment Cooling
Systems ~ Initiation & Control

Coatrol Rod Dlock Actuation

The lioiting conditions of
operation for the instrusen-
tation that {nfitistes control
rod block are given L{n Table
3.2.C.

DELETE s
Row covered ty note T.C.

0f€f-as Pecat Treatment Isolation

Fanccion '

1. Off Gas Post Treatment Monitors

»

(a) “EBxcept us opccifiad in (b)
below, doth. aff-gas i
post treatment radiation
monitors shall be cperable
during reuactor operation.
The {golation function.
trip settinzs for the
moniteors shall be set at
a value nat to exceeld the
equivalent of the stack
release iimit specified in,
epecification 3.8.B.1. |

'

c.

51

4,.2.8 Core and Contatn=ent Cooling

Syotans ~ Initiation & Contryol

ars roquired to be operabla shall
be conoidered operadls If thay
are vithin the required surveil~
lance testing freguency and there
4% no reason to suspect that thay
ars inoperable,

Control Rod Block Actustion

Iostrumentation ehall be function-
ally tested, calibrated and checked
a8 {ndicacted {n Table 4.2.C.

Systen logic shall da functionally
tested ss indicated in Tadble 4.2.C,

Of £-Cas Post Treatwent Isnlation

Functions

1. Off-Gas Post Treatment Monftoring

Systen

Instrunentazion shail ba func-
tionally testec, calidrazad and
checked as indicated: {in Table
4,2.D.

Systan logfc shali de function=-
ally tasted as indicated {n
Tabla 4.2.D.

LRI ¢

Somc v

e d ——
—



LINITING CONDITIONS POR OPERATION

SURVEILLANCE REQUIXDCENTS

3.2 ) Off-Gas Post Treatment Iasolation

E.

L )

Functions

) rrog lnd a!tcr tho dite
thlt one o! tﬁ« CVO of!-g
post treatment radimtion
honitora il mAdo or tound

to bo tnopexoblc, comtinucd
rctctor pover opcrltion is
permi.aiblo during ths nex:

loven day- providad thlt
thl 1nopntab1. monitor {a
tripped in thc downac:ln
position. Cm. radiacion
monitor sy be out of
sarvicse for four hours
for functional taest and/
or calibra:ion without
the mouitor bcxn; in a
downscale tripped
¢ondition.

(c) Upon the loss of both of

gas post treatment radia-

tion monitors, initiate
orderly shutdown and shu
the mainstenm isolation

valves or the off-gas
{solarion valve within
. 10 hours.
irywell Lear Detection

The limiting conditicns of cpara~
tion for the instrucantation thst
unnitart drywoll loax deataction
are given {n Tabls 3.2.E.

Survalllcncd Instrunantation

Tho limiting condlzions for the
instrumantation that providas
survelllance inlormation readouty
are given Iin Tablas J,2,7.

Control Room Taolation

The 1ixitins conditicna for
tnt:ruecntatxan that {aolates
ths control rorm and initiates
thu gentrol room ecumargancy
pressurization systecss ars given
in Tebls 3,2,.6.

F3:3:1 B
as]

f-

an) -
t

2

‘a2

o

.ZWD 0ff-Cas Post Treatmemt Iaolacio

Puncidon L |

;fove}k'ieia det c'“*x : A

'Iastrurentstion anatl ba calibvscad
and checked as indiaatad Ln Ta&l*‘
‘oiz :. \ \

Butvallience Inatrus-ptation | |

Instiuzanteticn shell ba calidwazad
‘and chackcd a0 1ndi¢a:rd in ‘ab 1a!
\“3 ’\ ! DR !

| [V C !

Contyol Maem 7:c13**:3

Instrocentstion shall be ;n¢18fa'sd
'and chscked 3 LRdicusad in Tabla
4,2,0, , , ‘ ‘
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This function {s bypasssd whan the todas svitch £» placed 1o Run.

This function is only active when the odds #vitch 13 ia Run. This
function {4 asvtonatically bypassed wvhen the IRM instrumentation <o

operable and not high.

10. The {noperative trips ave produced by the following Iuéc:iona:
a. SRH gnd IRH
(1) lLocal "operato-c;lihrozc” svitch not in operats, .
{2) Porer supply voltags lov.
(3) Circuit doard» not in t4rcult.

b, APKRY

(1) Llocal “operats-calibrate” svitsh not in operata,

{2) Lass than 14 LYRY finputs.

{3) Circuit boardo rot in circult,

¢. R3Y
(1) Local "operste-calibrate” sviteh not in operate,
(2) Circuit boards oot in circuit.
(3) REM faile to nu;l.
(4) Less than required number of LPRX inputs for rod selected.

11, Detector traversc is adjusted to 114 ¥ 2 inches, placing the
detector lower pos{tion 24 inches below the lower core plate.

75




Operable. (1) ... Fudctiod- Trip Level Setting: Action: (2)
- AR e e o e s [CPRICENE A Aam< R 31
ra UI1-0es: Post Treatmént fiote: J an e il
Monitor
T PPN . P e L w ).} 1.
L 0ff-Gas Post Treatment Note 3 = =
Isglation
~J
(2]
1. Whénever the ufnfsim number operable cionot be met, the {ndicated action shall be taken.
2; Aftion

:
H
¥
:
H
t
v
i

T’ABEE\ 3".‘2“.“0\' .
OFF=CAS. POST TREATMENT ISOLATION: INSTRUZENWTATION

!ﬁf\. Yo,

Trip d€tting ‘t6 cortespond to Specification 3.2.D.1.a

»

and. 1 upscale,. or 2
scales will isolate»’
off~gas line.

One trip

‘|*YQ
et e

em: vith: auto:

tranafé to nothet source




3.2

. BASES

The HPCI hipzh (.ov and temprrature {nstrunentatiun arc¢ provided to detect
s break {n the KPCI steam pipings. Tripplng of this fastrunentation re-
sults in actuation of KPCI fsclation valves. Tripping logic for the high
flov is a 1 out of 2 logic, and al} sensors arc required o be operable.

Uigh temperacure in the vi~fnfty of the HFT] equipnenl 1s sensed by &
sety of & Limecallic tenperature switches. The 16 tewperature svitches
atre arranged {n 2 Lri; syatems vith B temperaturs switche: {n each trip

system,

The HPC! trip arttin,s o 94 pas [ Vigh flev sud 25C°T for high ten-

perature are such thit cerc vreovery §9 prevenied and fissfon product
release 18 vithin luils., -

The RCIC high {lov and temperatute lustrurentaticn are arrenyged the san:
as that for the HPCL. he trip secting of 450" u.0 (o: high {lov and
200°F for tempcratute sre basid on the same critciis as the HPCI,

igh tegpcratnrc at the Rcactor Clcanup System floor drain could {ndicate
a break fn cthe cleaaup syste~. when high tespercturce occurs, the cleanup
system {3 {solale<.

The {nstruaentazineg vhich {nftiates CSCS aztion is arranced {n a dual
bus system. As for cther vizal {nktrunentstion arranged in this fashion,
the Specificacton preererves the e¢ffcctiveness of the zvsten cven during
periods vhen nafntcenance or testing is befas pevforned. An exception to
this {s vhen loefnfc functional testing {6 being peslorne ..

* The contro! sof blach funzilone are proavided to prevent cxcessive control

rod withdrava) so thit MNCPL dres no. decreass ta 1,00, The trip loglc
for this (unctior {y 1l out of n: c¢.g., any 3rlp on one of six APRM's,
efght 1IRM'a, or four SRM's wvill result in a red block.

The mici{~un 1un® .vonl channer require~ents aseure sufficifent instrunents~

tion to assuly tar alnple fallure crfterizs !% oct. Two RBM channels are pro-
vided and only one of these may be bypassed from the console, for mainte-

nence ani/ocr testing, provided that this condition does not last longer thean

2k rours in eny thirty day period. This time period is only 3% of the operating
tire in e month and does not significantly increase the risk of preventing

an insdvertent contreol rod withdérawal.

The APRY rod biuch functinn 19 [lov blased ana prevenls a sfgnificant reduc-
tion fn ECFR | esn2cirlily curing operation at reduced flov. The APRM pro-~
vides pgross core protestdcen, f.e., Y{nita Cthe zress core pover {ncrease

fror withlrovai of <enirol rods In the norma) witheraval scquence. The

trips are set san that MIPR 3 oatnlagned greater than .06,

The RBM tod block (us tiea prowides lusal protectirn of the core; 1.e.,
the prevention o! critical pacer fn & local region of the core, for a
single rod vithdraval error from a limiting control rod pattern,

X
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If the IRM channels ate in the worat condition of. :allpwved bypass, th» |
sealing arrangedent {s such that ‘or unbypassed iR¥ chanacls, a rod block
aignal i{s generated helore the dutcv(md neutrons flux has incremncd bv I
more than a factor ot 10, o ‘ o

A dowvnscale indication {8 an {ndication the instrument hag failed or the

instiument i» not sensitive enough. In either case the inetrument will
not respond to changes in control 1oA votion and thus, control rod votion
i» prevented.

The refueling Interlocks also operate onc logic, channel, and zre required
for safety only when the rode switch is i the refueling ?oaition.

For effective emergency core conoling fcr small pipe breaks, the HPCI systenm
must fuaction since rractor pressure does not decrease rapid enough to, |,
allow efthér core sprav or LPCI to operate in time. The automatic ;resaure
relief function {3 provided as a backup to the HPCI in the event the HPC

doea not operale. The arrangement of the tripping centacts ia such as to
provide this function vhen neccasary and minimize  spurious operation. The
trip settinue given in the specification sre adequate to assure the sbove
criteria are met, 1hz specification prederves the effectiveness of the
syostem durlng periods of nal{ntenance, testing,.or calibr atinn.‘hmd also
minimizes the risk of inadvertent operation; i.e., only one 1nlttumcnt
channel out of service. o

Two pest treatsent ofi-za03 radiation ﬁ:nito's are prcvided ang, vhen their
trip point 1s reached, cause an {sclation of rhe of{-gas line. 1solation | |
is dnitiated when both instruments reach their hign trip point or one: has |
an upscale trip and the other a douﬁsaa‘e trip or both have a dounscale
trip.

Boih “ustruments arc required for cfip but the inscrument3 ar¢ 3set sgo.
that any instrumente are met so that the fnstantaneous Stick r:leaae ra:e ;
ldmic given {n Specification 3.6 s not exceeded. N

Four radtntlon nunlturs are px)v!an tor cach unit «hich 1n1:15te rxbary
Contafnment lsolatlan (Croap 6 fsolation valves) Rcactor Building isolation

'

and operatton af the Standby Gas Trea:mént Syatcm These insurunen: chanﬁela

wonitor the radiation in the Reactor zone ventilation exhluc: ductu amd in
the Refueltng 2one.

Trip eetting of 109 mr/hr for the monttors in the Refueling Zonz ire based
upon {nitlating norma! ventilation §soliation and SCTS opecration 8o that,
none of the activity released duriny che refueling accident leaves the
Reactor Building via the normal ventilatxon path, but rather 311 thu activity
{3 processed by the SCTS.

Tlov integrators and sump fill rate and purmp ous ‘rqce ticcra 3:2 used 0
determine leikage {n the dryveil. A ayetem whereby the time 1nterva4 o
£411 a2 known volume wiil be utili{zed to provide & backup. An air earplln

systén 13 also provided to detect lclaagc inaxde the prinary con:ainmcnc
{Se¢e Table 3.2.E).

!

i

[
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.3]6.2 hASTS:

doco provtde the oprrazof with a visual i?d{c:tion of neu~
tren Yioel,  The consequentca ol re,uiivity sccfdents ore

functbicun of the srtetal newtren flux, The reqelremsac of
B8t lcart 3 county prr hecond aasured that sy rrenzicnt, i
ehould 1t ocveur, negins at or 2bove the sutttil volue of .
10-0 of tated posdr L% I T N'\'ll'/'w-. af sranyients lrvon
cold condltl-nn, One onerabie LM chanasl wvoald he adejuate ;
to manitn: the approach te czieizality Lsiag rerogencous

rarzerns of scattersd conitol rad witkhd:zzwval., A alnl~er

of tvo opersdle SHi'a are providad 83 an ciced coroesvatian.

5. The Red Rlock Monltor (K3M) g9 deslaned to auto2atically
prevent fuel cetage in tnw cveal ol crsnncous rod withdéraval
from locziicns o1 hizh pover dennfiy during high power level ‘
operation. Two RBM channels are provided, and one of these may ;
be bypassed from the console for maintenance and/or testing.
Automatic rod withdrawal blocks from one of the channels will blcck
erroneous rod withdrawal soon enough to prevent fuel damage. The b
specified restrictions with one channel out of service conservatively !
assure that fuel damage will not occur due to rod withdrawel errors |
vwhen this cordition exists. :

A limiting ctontrol rod pattern is a pattern whichk rezults
in the core being on a thermal hydraulic limit, (le, ¢
MCPR piven by Specification 3.5.k or LHGR of 18.5 for 7x7 or *
13.4 for 8xb) During use of such pattetns, it is
Juégnd that testing of the RBIf system prior to with-
drawal! of such rods to assure its operability will
aesure that improper withdrawal does not occur, )
It is normally the responsibility of the Nuclear i
Frrincer to identify these limiting patterns and :
t“c designated rods ewither when the patterns are
inicially established or as they develop due to the
occurrence of inoperable control rods in other than .
i limiting patterrns. Other personhnel QUalifipd to per-
} form these functions may be designated by the plant i
superintendent to perform these functions, I
|
]

—x = - 2

Scram Insertion Tines

subcritical at the rate fast enough to prevent fuel dacage:
ie, to prcvent the MCTR from becoming less than 1.06. The ;
linmiting pewer transient is given in Reference 1. Anelysis ]
of this trancient shows that the hegatlive reactivity rates
resulting from the scram with the average response of all .
the drives as piven in the above specification provide the ;
requirec protection, and MCPR remains grecater than 1.06.

On an car!~ IUF, sone degradation of control rod scrac o
pertforray *¢ - crured durlng plant startup and was deterrcined 3
te he varv 0 b

IR}

The contrel rod system is deeignated to bring the reacter

[




particulate material (prohably conatructlop Jebris) p‘ugging an
intcrnal control rod drive filter. The design of the present
control rod drive (Model IRDB1443B) is grofsly improved by the
relozation of the filter to o lo=ation out of the scram drive
path: t.e., ft tan no longer tnterfewe vttn ucran\por!orunncc
even {i coampletely bleocked. ‘

The degraded performance of the original drive (CRD7RDB1&LA) -
under dirty operating conditﬂon: and the {nsensitivity of the
redeafgned drive {CRNTRDB1G4B) has been demonstrated by a .
serf-n of engineering tests undcr 'simuleated resctor operating
concd:tions. The successful performahce of the nev drive under
actual opcrallns conditione hae: aloo‘becn‘demonlcratrd by
conaistent .y Root {n-service test resulta for ‘plants using the
nev Irfve and msy be inrferrcd frow planmuwusingwthe older model
Jriv- with a modified (larger screen size, internal filter which
io ) :gs prunc to plugging. Dats hae been documented by surveil-
lanc: repcrie in various operatiug plants. These include

Oyster Creck, Monticello, Uresden 2 and Diesden 3. Approximstely
‘ ‘ ‘

5000 drive teets have bemen recorded to date.

Foiloving {dentiffcation of the “plugged filter” problem, very
frequent ecrem ‘testy werc necesdAry to ensure proper performance.
Hovever, the motre [requent scram tests Are now conaidereo tocally
unnecessarv and vnwise for the following ressons:

1, Crratic scrar. perforcance has been f{dentified as due to an
obstructed drive f{ilrer in type "A" drives. The drives in
BFNF are of the newv "“B'" type design vhose siram performance
{s unaffected bv filter condition. o

2, The dirt losd i6 pricarily releumcd during etarcup of the
veactor vhen the reactor and {ts svstenms are first subjccted
to flows and presnate and thernal strveses. Special atten-
tion and meanuret «re now befng teken to assure cleaner
systems, Resctora with drives {denticel or eimilar (shorter
strokc, smaller piwton areas) hdve operated through nany |
cefueling cycles with no sudden ‘or erratic changes in screec
erforuaance. This predoperationdl and startup testing is
suffl{cfent to detect anomslous drive performance. ‘

3. he 72-hour ouctage linit vh(ch iniclacted the start of the

‘requent scrim tenting {s arbitx'at'\ynl havini no logical. basts
other than. quantifving s “major outage” which might reasone~
bly be cauesed by an event so severc as to poseibly sffect
drive performance. This requirement 1s unwise because it

provicee a&n Incentive for shortcut sctfons to hasten retuming!

"on line™ to avoid the sdditionsl testing due a 72-hour outag:.
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Squber No.

R9

R9
R1
R

R2

~ R2.

R3
_Ra
R4
RS

RS

R3

" §0¢

- north
- south

upper

. lower

north

west

east»i

F'S

west 7

north

east

voper

lower

System
RCIC

RCIC (Fing hdr)

Condensate S&S

({ring header)

Condensate S3&S
(ring ‘header)

Condensate S&S
(ring header)

Condensate S&S
(ring header)

Condensate $&S
{ring header)

Condensate S&S
(ring header)

Condensate S&S
(ring header)

Condensate S&S
(ring neader)

Condensate S3$S
(ring header)

Condensate S&S
(ring header)

Elevation

564
564
548

548
548
548
548
548
548
548
548

555

-

TABLE 3.6.H UNIT 2 - paye 7

SHOCK SUPPRESSORS (SNUBBERS)
Snubbers
Snubbers: in High Inaccessible Snubbers
Radiation Area During  Snubbers Especially Ouring Normal Accessible Our
Shutdown* ) Difficult to Remove Operation Normal Operat
X
X

BT




A |

fTAE[E 3.6.H UNIT 2 = ;52008
- SHOCK SUPPRESSORS (SNUBBERS) _
‘Snubbers
Snubbers in-Righ ‘Inaccessible “Snubbers
-Radiation Area--Ouring Snubbers Especially “During'Normal Accessible .During

Snubber Ko. System Elevation Shutdown* “Difficult to'Remove _ :Operation ‘Normal .Operation

SsZ-1 PSC {ring hdr) 525 X

§$5X-2 PSC (ring. hdr) 525 X »

;SS!-B PSC {ring, hdr) 525 X

SSZ-4 PSC (ring.hdr) 525 X

§52-5 PSC (ring hdr) 525 X

SSX-6 PSC (ring hdr) 525 X

S5X+7 PSC (ring hdr) 525 X

$$2-8 PSC :(’riqg hdr) 525 X: :

$SZ-1A PSC (ring-hdr) 525 X .

$3X-24 PSC \(f-,,-:ﬁ‘é—.hdf) 525 X

$SX-3A PSC (ring hdr) 525 X :

gSZ-dA PSC lring hdrx) 525 X

SSZ-SA PSC (ring hdr) 825 X
CSSK6A RSC(ring hdr) 525 .

SSX-7A PSC (ring hdr) 525 X

$S2-8A PSC (ring.hdr) 525 ' X




} TABLE 3.6.H UNIT 2 - page 9
\ SHOCK SUPPRESSORS (SNUBBERS) _ -
] Snubbers
Snubbers in High Inaccessible Snubbers
Radiation Area During Snubbers Especfally During Normal Accessible During
Snubber No. System Elevation_ Shutdown* Difficult to Remove Operation Normal Operation
@
ﬁ
R33 EECW 605 ) X
RY upper RBCCH 615 X
R lower RBCCW 615 X
R2 upper RBCCHW 615 X
R2 lower RBCCW 615 X
R3. upper RBCCH 615 X 9
R3 lower RBCCH 615 X
R4 upper RBCCHW 615 "X
R4 lower RBCCHW 615 X
SS1-A Recirculation 556 X
$S1-8 Recirculation 556 X

SS2-A Recirculation 558 X
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TABLE 3.6.H UNIT' 2 = .page: 10
SHOCK SUPPRESSORS: (SNUBBERS)

N,

(=]

[0 ]

Snubbers: B
Snubbers in High - Inaccessible Snubbers
Radiation Area During Snubbers Especially DOuring Normal Accessible: During. -
Snubber No. System- Elevation Shutdown* Difficult to Remove Operation Normal. Operation
§52-8 _ Recircilation 558 X
$S3-A(295°)  Recirculation 564 X
$53-A{335°) Recirculation 564 . 7 X
$$3-B(115°)  Recirculation 564 X
SS3-B(154°) Recifculation 564 X
SS4-A Recirculation 570 X
SS4-8 Recirculation 570 X
$55-A{262°) Récirculation 581 X
rd
| SS5-A(325°) Recirculation 581 _ X
SS5-B(35°)  Recirculation 581 . X
$55-8(98°)  Recirculation 581 X
. SS6-A Recirculation 568 X

$56-B- - - - Recirculation 568 - X
SS7 Recirculation 564 X
SS8 Recirculation 564 X
*Modifications to this Table due to changes in high radiation areas should be submitted to the NRC as part :
of the next license amendment “n




3.7.C Seccndary Contafnrmant

2.

3.

" 1f reactor zone secondary con-

tainment integrity cannot be
maintained the following con-
ditions ghall be met:

a. The reactor shall be made
‘subcritical and Specifica-
tion 3.3.A shall be met.

b. The reacctor shall be cooled
dovn below 212°F and the
reactor coolsnt system
vented. .

¢: Fuecl movement shall not
- be permftted in; the reac-
tor zone.

4. Primary centafnment integrisy
maintained.

Secondary contafnment intcgrityl

shall be masncained {a the re-
fueling zone, cxcepl as speci-~

oo
[ ]

“«

4‘i4.7.C Saconi.ins s Containment

2.

fied {n J.2.C.64,

241

_capability to meinta{a 17¢
inch of wvater vacu:=m unaer

.caln wind ( <5 mph) condi-
tiona with a syster inlsakage

rate of not more than
12,000 cfm,

b. Secondary contai{nment capa-
bility tomaintain L/4 inch =
vater vacuum under calm win?
(<5 mph) conditions victh i
system inleakage Tate of
not more than 12,000 cfn,
shall be demonstrated at:
each refueling outage privs
to refuecling.

After a secondary containment

violation {s deternined the

standby gas treatment system
will be operated immed{ataly
affer the affected zoncs are
isolated from the remainder of

the secondary containment 2o

confirm fts abilicy to main-

tain the remainder of the

sccondary contaf{nment at¢ 1l/4-

inch of water negative presscre

under c¢alm wind conditions.

prsy




«igsy x, i x’v )
ING RATION: p -
y R T TS B ENERE ]
7; Sécon gry Containment . [
T T TP A o S I
' 4 1f refueling zofie beco adary ‘ Eorob ‘
I N I I N ' ' ' ' ‘ :
cgpéq%@ggn; cannot be maincained
thé following conditions shall
Sebi s VE ¥ v}
be mét: '

a. Hdndling of épent fuc] and ‘ L !
all opérations over apﬂﬂ: ‘ o !
fuel pqola ind open reac- ! o
tor wells containing fuel
shall be profiibited.

b. The atnndbv'goa rrcatmcnt e
5yatem auctﬂon to the re= ‘ b
fuelinh zone will be
blockcd exccpt for a con- ‘ P ;
tro)led lenlage aten ai*ed L ‘
to assiite the achicving of S :
a vacuum of at Jeast 1/6n
1nch of water and not over A |
3 inchca of water in all
three feactor zones.

BE{ma ¥ y- Conrainment isolation Vilves 'D. Prinmaty Contiirtent.Isolatfon Viives

1. Durinr reactor povwr oporntion, ¥ ihé prira y cnn.ainr ea: isola-
all 1solacion valvva l‘ﬂCcd in ] ‘ tion valvea surveillunce ehali
Tablc 3.7.4 ind all rcactor 1 be pefforﬂod bs follo o ]
coolant systen 1na|’unent line I ‘ i
flow check velves ahall be ‘ ‘ H.‘ A? 13ast bnée pe. Oﬂcr§~ﬂng‘ ! L
operable except 488 specifiad j Co ‘cyclc the operabl~ isola-
in 3.7.p.2. ‘ tion valvasn thmt st Iy

power operated ‘&nd auto= 1
matica ly 1nit‘nCEd shali -
to teated for dimulated |
automn:ic initiation and
closuie tines.]

b. A4t liaast once ﬁé?‘éuaikéﬁ:

\1) Al norrallj 0?L1 power
op«ra'ed is0lation .
valvae (exeapt Sor the
main staam 1ine powars
opera:eo iao-a: on
valves) Jhal‘ be fu;-v
‘closed and rocpen-d. i




LIMITING. CONDITIONS FOR OPERATION SOXVEILLANCE REQUIRFMENTS

4.9.A Auxfliary Zlectrical Pquipment

3.9.A Auxf{liary Plectrical Zquipment

the specificd tim: sequencs.

common transformer and

cooling tower transiormer €. Ouce s wonth the qusaticy
capable of supplying power of dilesel fuel available
to the shutdown boards. shall be logged.

d. Bach dlesel generator shall

b. A fourth operable units * ' be given an annual faspec-
1 and 2 c¢iesel generator. tion in accordance vich
' fostructions Lased on the
L. Buses.and Boards Aveilable manufacturer’s ecoxmenda-~
tions.
, «
a. St;rtibu:es 1 and 1B ere €. Once a wonth & saaple of
encrgizec. diesel fuel shall be checked
. for quality. The quality
b. Tae units 1 and 2 LexV shall bc vithin the occepta-

shutdowvn boards are ' ble linfts epecified fn
energlzed. Table 1 of the latest revision
¢. The LBC~V shu'down. boards to ASTM. D975 and logged.
sssociated vith the unit 2. D.C. Pover Systsn - Unit Batterics
(250-Volt)} Dlesel Ceneratar
Batcerfee (12%-volt! ond Shutdown
Board Batterien (250-Vol:)

are energized.

d. Underveoltage reisys
operadble on start
buses A end 1B and LkV a.
shutdovn. boards, A, B, C,

Every veek the eopecific
‘gravity sud. the voltage of
.the ptlot c2ll, and terpera-

snd D,
b ture of an adjscent cell and
5. The 250-Vo!t utit and shutdovn ‘ ,::'::f:ut:;t::g‘rzéizge chall
board batteries and a battery )
charger for eacn Lattery and
associated battery boards are b f::::.:r:c:-fiyl:: ::;eu;:
operable. voltage of cach celi ¢o
. ’ pearest 0.1 volt, spectflc
6. logic Systeas gravity of earh cvll, and
Cox : tumperature ol every filth
¢ 08 accident sfgnal ‘ ‘ cell. These maasuremants
logic syetem 1o opersdle., ehall be lozged
b, 420-V load shedding loglc
eysten-is opecadle 4 c. A battery rated discharge
. (capacity) test shall bo
: 13 the vol%ize
7. Thete shall be s miniouc of :2 r°':§f ;:zout currtnE !
105,300 gallons of diesel fuel e Ans ts shall be lozzed
fo the staoddy diesel gencra- “535“"_fn15 ' to exe 55
tor. fuul ctarke. At intarvals not to excee
2 nontths,

293




LIMITING Conn(TIONS FOR OPPEATYON |

SpRVEIluANCE RIQUIREH?NTS

3.9.4 Auxiltacy Electrical Equipment

s

294

3.

nccid«nc s!rnnl logic

‘ 9-A AUX’.I‘&U Electr‘lcal E%"mec“t ! | | | | | I

L)

Logié Systemn

cdmmon ‘
systea
lhAll be tested evéry. 6 months
to demonstrate that {t wiil
function on actuation of the
core espray system of each
réactor to provide an auto-

patic start signuzl to all &
tinits ) and 2 diesel
gencrators.

Boch d&vi%ionu of thc

Once every § ronths, the condi-
tion under vhich the 430~Volt
load shedding ligic system 18
required shall be eimulated using
pendant test switches and/or
pushbucmon test svitches to de~
wonstrate that the load shedding
logfc system would inttiace load
shedding signals on the diesel
auxiliary boards, reactor MOV
boards, and the 480-Volt shut-
dowvn boatds.

Undetvoltage Relays

‘i.

b.

Once évery 6 houths, the con-
ditfon under vhich the undér-
voltage relays avre required
shall’ be sinulated with an
undervoltage oo start busés
IA and 1B to denonstrate that
the diésel generators will
start.

Once every 6 montha. the con~
ditiona under which the under
o’tage relays are required

shell be sitwulated with sn
undervoltuge on each shutdewn
board to demonstrate that the
Asaocinted diesel gcneracor
vill start.

The undervoltuge relavs vhich
start the dlcoel ‘generators
from start buses A and 1B
and the 4-kV shutdown boerds,
ehall be calibrated anwually
for trip and reset and the

©easureméncs Iosgcd

P
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LIMUTING CONNITIONS FOR OPFERATION

SURVEILLANCE REQUIREMENTS

J.10,A Rcfueling Interlocks

3.

4.

The fucl grapple hodist
load switch shall be set
at <1,000 1bs.

1{ the frame-mounted auxi-
liary hoist, the monorail-
mounted auxiliary hoist, or
the service'platform hoist
{8 to be used for handling
fuel with the head off the
rcactor vessel, the load
limgt switch on the hoist
to be used shall be pat at
< 400 lbs.

A maxi{num of two non-
adjacent control rodsg may
be withdrawm from the core
for the purpose of perfor-~
ning control rod and/or
control rod drive mainten-
ance, provided the follow~
ing cond{tions are satis-
fied:

a, The reactor mode switch
shall be locked (n the
"refuel” position. The

‘ refueling Interlock
wvhich prevents more than
one control rod from
being withdrawn may be
bypassed for one of the
control rods on which
maintenance® is being
performed. All other

4.10.A Refucling Interlocks

303

control rods are fully
inserted and have had
thedir directional con-
trol valves electrically
disarmed, it 48 suffi- ,
cient to demonatrate

that the core is sub-
critical with a margin
of at least 0.38 Ak at
any time during the

" maintenance. A control

rod on which naintenance
{s being performed shall
be conaidered inoperable.
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3.10.A Rcfucling Interlocka . 5 4,10.A Refueitng interlocks

refualing interlocks - 3 N K
shall be operable. ‘ o o

b, A sufficient number of ‘
control rods shall be ‘ !
operable so that the ] o
core can be made sub- _
eritical vith the
strongest operable con-
trol rod fully with- ‘ !
rdrawm and all other o
opereble control rods S
fully finserted, or all’
di{rectional control
valves for remaining N

. control rods shall be
disarned electrically S
and sufficient margin ‘ b ‘
to criticality shall be S N
demonatrated. o

¢. If maintenance is to be
performed on two control
vod drives they muat be
scparated by more thian
two control cells {n any
directfon,

d. An appropriate number o
of SRM's arc availsable ‘ o
a9 defincd in specifi~ S R

\ catfon 3.10.A. o

6. Any number of control rods 3.
may be withdrawn or removed the refuel or shutdown mode, no

{rom the rcactor core pro- ‘ control rod may be withdrawn until

viding the following condi- ‘ two licensed operators have confirmed

tions are satisficd: 3 that eéither a1l fuel has béen removed

‘ . from around that rod oF that all ‘

o f8 locked in the "re- control rods in 1mmed1ate1y adjacent
fuel" position. The cells have beén fully 1nserted and

’ refueling {nterlock - e]ectr1cal]y dISarmed

.- vhich: prevents more than
one control rod from

With the mode selector swifchi1ﬁ

8. The reactor wode ewitch

304
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
'WASHINGTON, D. C, 20565

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-296

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 3

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 17
License No. DPR-68

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 11, 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.







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 Specifications

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
\7{1 g%’ac 4 ;w‘t’—

Thomas AY 1ppolito, Chief
Operating Reactors Branch #3
Division of Operating Reactors

Attachment:

Changes to the Technical

Specifications "

Date of Issuance: November 16, 1978

" =
i,







ATTACHMENT TO LICENSE AMENDMENT NO. 17

FACILITY OPERATING LICENSE NO. DPR-68

DOCKET NO. 50-296

Revise Appendix A as follows:

sRemove 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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) TADLE 3.1.A
REACTOR PROTECTIOM SYSTEM (SCRAN) INSTRUMENTATION REQUIREMENT

Min. Mo,
of
Operablo .
Inst. Modes in Which Function
Channels Must Be Operable
Per Trip 8hut~ Startuo/Bot
System (1) Zxip Punction Irip level Setting dovn Refuel (7) Standdby Run  Action{d)
1 Mode Switch in Shutdown X X X X 1.a
1 Manual Scram X X X b 4 1.A
XIRM (16) : 25 a
k| digh Plux S 120/125 Indicated
‘ on scale x(22) x (22) X " (S) 1.A,
3 Inoperative x X (5) 1.A
APRM (16) -
2 quh Plux See Spcc. 2.‘.&.‘ X 1.A Or ‘.B
2 8igh Flux S 153 rated power X (21) X(17 {15) 1.A or 1.8
Blz2 Inoperative (13 , x 21) x{17) X 1.A or 1.8
-2 Dounucale . 23 Indicated on Scale (11{ (1) X(12) 1.A or 1.B
2 Bigh Reactor Pressure £ 1055 psig X(10) X X 1.A
2 High Drywell
Preusure (19) £ 2 psig X (8) X(8) X 1.A
2 Reactor Low Water
Level (14) & 538" above vessel zexo X X X 1.A
2 High Rater Level in
Scran
Diacharge Tank "< 50 Gallons b 4 xX(2) X X 1A
8 Hain Steam Line Xsola-
tion Valve Closure S 10X Valve Closuxe X(3) (6) X3 (6) X(6) 1.A or 1.C
2 . Turbine Cont. Valve Upon txrip of the fast

raut Closure acting colenoid valves xX(8) x(1) X (3) 1.A or 1.0
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12,

13.
14.

15. |

16.

17.

18.

1.

20.

21,

22

-
.
®

The APRM. downscale tfip is automatically bypassed when the
IRM instrumentation is operable and not high.

Less than 14 operable LPRM*s will cause a trip system trip.
Channel shared by Reactor Protection System and Primary

Containment and Reactor Vessel Ysolation Control System. A
channel failure may be a channel failure in each system.

The APRM 15% scram is bypassed in the Run Hlode.

Channel shared by Reactcr Protection System and Reactor
Manual Control System (Qod Block Portion). A channel failure

may be a channel failure in each system.

Not required while performing low power physics tests at

atmospheric pressure Juring or after refueling at power
levels not Lo exceed 5 MW(t).

Operability is reguired when reactor thermal power is belcw
30% (high-pressure turbine first-~stage pressure (< 154 psig).

Action 1.A or 1.D shall be taken only if the permissive fails
in such a manner to prevent the affected RPS logic from
performing its intended funct;on. Otherwise, no action is

required,

An alamm setting of 1.5 times normal background at rated power shall
be established to a2iert 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 Range 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.B.1. The removal of eight (8)
shorting 1inks 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 four IRM's (one in each core
quadrant) are connected to give a non-coincidence, High Flux scram.
The removal of four (4) shorting links is requ1red to provide
non-coincidence high-flux scram protection from the IRM's.
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LIMITING CONDITIONS FOR OPERATION

e R N Pl - A @ &

3.2 PROTECTIVE INSTRUMENTATION

B.

Core _and Containment Cooling
Systems - Initiation &

cControl

‘ 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 reguired to
be operable as specified
in Section 3.5.

Control Rod Rlock Actuation

‘The limiting
conditions of
operation for the
instrumentation that
initiates control rod
block are given in
Table 3.2.C.

DELETE
Now ccvered by Hote T.C.

SURVEILLANCE REQUIREMENTS

4,2 PROTECTIVE INSTRUMENTATION

50

B.

core and Containment Cooling
Systems - Initiation
& control

Instrumentation shall be
functionally tested,

claikrated 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 reguired test or
calibration, the otherx
systemsa 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.

Control Rod Block
Actuation

Instrumentation shall be
functionally tested,

calikrated and checked as
indicated in Table 4.2.C.

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







Y. For the startup and run positions of the Reactor Mode
Selector Switch, there shall be two operable or tripped trip
systems for each runction. The SRM, IRM, and APRM (Startup
mode) , blocks need not be operable in "Run" mode, and the
APRM (Flow kiased) and RBM rod blocks need not be operable in
wstartup" mode. If the first column cannot be met for one of
the two trip systems, this condition may exist for up to
seven days provaded 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 inoperakle channel shall be tripped. If the first column
‘cannot be met for both trip systems, both trip systems shall:
,be tripped.

2. u is the recxrculatzon loop flow in percent of design. Trip
level setting is in percent of rated power (3293 MWt).
A ratio of FRF/CMFLPDL.0 is pernitted at reduced pover,
R . See Specification 2.1 for APRM control rod block
setpoint.

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

4. <This function is bypassed when the count rate is 2 100 cps
and IRM above range 2.

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

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

IRM channeis B, F, D, H all in range B bypasses SRM channels
B & D functions.
T. The following operetionel restreaints apply tc the REBM only:
a. Both RBM channeis are bypassed when resctor power is < 30%.
b. The R need nct be operatle in the "startup" position of the
reacirr ncde selector switch.
¢. Twc RzM chernnels are provideé and only one of these nay be
bypessed@ from the ccrnsole. An REM channel may be out of service
: Tor testing and/zr maintenence provided this condition does not
last lenger than 2k hours in any thirty day period.
4. If miripum condivions for Tsble 2.2.0 are nct met, administrafive

contrcls shall be imrmediately imposed to preveht centrol rodéd withdrawal.
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8. This function is bypassed when the mode switch is placed in

Run.

9. This function is only active when the mode switch is in Run.
This function is automatically bypassed ‘when the IRM
instrumentation is operable and not hxgh.

4

10.ﬁThe‘inopgrative trips are produced by the following

functions:

a. SKM and IRM

(3)
b. APRM
(1)
(2)
(3)
C... RBM
(N
(2)
(3)
(4)

Local “operate-calibrate" switch not in operate.

Power supply voltagé low.

Circuit boards not in circuit.,

Local "operate—calibrate"ﬁsﬁitch not in operate.
Less than 14 LPRM inputs.

Circuit boards not in circuit.

Local "operate-calibrate" switch not in operate.
Circuit boards not in circuit.
RBM fails to null.

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.







Pressure instrumentation is provided to close the main steam
isolation valves in Run Mode when the main steam line pressure
drops below 8204 psigqg.

“The HPCI high flow and tenmperature instrumentation are provided

to detnect a bhreak in the HPCI steam piping. Tripping of this
instrumentatidn resules in actuation of HPCl isolation valves.
Tripping logic for the high flow is.a 1 out of 2 logic, and all
sSensors ave reqquired to be operable. .

High tenmperature in the vicinity of the HPC1 equipment is sensed
by 4 sets of 4 bimetallic temperature switches. The 16
temperature switches are arranged in 2 trip systems with 8
temperature switches in each trip system.

The HPCI trip settings of 90 psi for high flow and 200°F for high
temperature are such that core uncovery is prevented and fission
product release is within limits.

The "RCIC high flow and temperature instrumsntation are arranged
the same as that for the HPCl. The trip setting ci 450" water
for high flow and 200°F for temperature are based on the same
criteria as the HPCI.

High temperature at the Recactor Cleanup System floor drain could
indicate a break in the cleanup system. When high temperature
occurs, the cleanup system is isolated,

The instrumernitation which initiates CSCS action is arranged in a
dual bus system. As for other vital instrumentation arranged in
this fashion, the Specificaticn preserves the effectiveness of
the system even during periods when maintenance or testing is
being performed. An exception to this is when logic functional
testing Js being performed. '

The control rod block functions are provided to prevent excessive

.control rod withdrawal 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 APRM's, eight IRM's, or four SRM's. will result in a
rod block. ‘

The minimum instrument channel requirements assure sufficient
instrumentation to assure the single failure criteria is met. Two REBM
channele are provideé axd only one of these mey be bypessed from the console, for

‘maintenance and/or testing provided that this condition does not last longer than

24 hours in eny thirty dey pericd. This time period is only 3% of the operating
time in e month and doec net significantly increase the risk of preventing an.

" inadvertent control rod withdrawal.

The APRM rod block function is flow bkiased and prevents a
siqnificant reduction in MCPR, especially during operation at
reduced flow. Thec APRM provides gross core protection; i.e.,
limits the gross core power increase from withdrawal of control
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Ot two operable 3RM's are provided as an added
consiervatism,

'S, Th- Kod Block Monitor (RBM) is designed to automatically
prevent tuel damaqge in the event of erronuous. rod
withdrawal trom locations of higyh power density during
high power level operotion. Two RBM channels are provided, and one of these
mey be bypassed from the console for maintenance and/or testing. Automatic
rod withérawal blocks from one of the
channels will block erroneous rod waithdrawal soon enough
to prevent fuel diamage. The specificed restrictions with
on*: channel out of service conservatively assure that
fuel damage will not occur due to rod withdrawal errors
when this condition exists.

A limiting control rod pattern is a pattern which
results in the core heing on a thermal hydraulic limit
(i.2., MCPR -1.27 or LHGR = 13,4). During use of such
patterns, it is judged that testing of the RBM system
prior to withdrawal of such rods to assure its
operability will assure that improper withdrawal does
not. occur. It "is normally the responsibility of the-
Nuclear Engineer to identity these limting patterns and
th= designated rods either when the patterns are
initially estaktlished or as they develop due to the
occurrence of inoperable contrel rods in other than
limi ting patterns. Other personnél qualified to perform
these functions -may be designated by the plant
superintendent to perform these functions.

Scram Insertion Times

The control rod system is designed to bring the reactor
subcritical at a rate fast enough to prevent fuel damage;
i.e., tc prevent the MCPR from becoming less than 1.05. The
limiting power transient is that resulting from that of Rod
Withdrawal Error (RWE).

Analysis of this transient shows that the negative reactivity
rates resulting from the scram (FSAR Figure N3.6-9) with the
average response of all the drives as given in the above
specification, provide the required protection, and MCPR
remains qreater than 1.95.

On ar, early. BWK, some degradation of control rod screm

performance occurred during plant startup and was determined
to be caused by particulate material (probably construction
debris) plugqing an internal control rod drive filter. The

" design of the present control rod drive (Model 7RDB14UB) is

grossly improved by the relocation of the filter to a
location out of the scram drive path; i.e;, it can no longer
interfere with scram performance, even if completely-blocked.
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Snubber No. .

SSX=TA

SSZ-8A

R28

SSt-A
SS1-B
S$S2-A

552-8B

$S3-A(2959) .

Systen
PSC (ring hdr)

PSC (ring hdr)

EECH -
Recirculation

Recirculation

Recirculatidn’

Recirculation

Recirculation

Elevation
525 .

.

525

605
556
556
$58°
558 .
564

TABLE 3.6.8

ot
[P i
e - A R =

SHOCK SUPPRESSORSEJSXUBBEéS)

Snubbers in High
Radiation Area During
Shutdown

"

Snubbers Especially
Difficult to Remove

Snubzefs ]
Inaccessatle Snubbers
During Normal  Accessiltle During

operation Noroal Operation

- X
b 4
X
x w
X
x
X
X
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LIMITING CONDITICHS FOR OPERATION

SURVEILLANCE REQUIREMENTS

DY ]
}] "

1
"

3.7 CONTAINMENT SYSTEVS

fc. Sccondary Confttainment

g
i
.

1. Secondary ccntainment
integrity shall be
'maintained in the
reactor zone at all
times excezt as
8pecified in 3.7.C.2.

e e

251
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8.7 CONTATIMENT SYSTEMS

C. " Secondary Containment

1. Secondary containment
surveillance shall te
performed as
indicated below:

a. A preoperational
secondary
. containment
capaltility test
shall te
conducted by
N isolating the
reactor btuilcding
and placing two
standky gas
* treatment system
filter trains in
operation. Such
test shall
demonstrate the
capability to
maintain 1/4
inch of water
vacuum under
calm wind (<5
mph) conditions
with a system
inleakage rate
of not more than
12,000 cfm.
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LIMITING CONDITIONS POR OPERATION

SURVEILLANCE REQUIREMENTS

t

“\
3.7 CONTAINMENT SYSTEMS

If reactor zone
secondary containment
inteqrity cannot ke
maintained the
following conditions
shall be met:

a. The reactor
shall be made
subcritical and
Specification
3.3.A shall be’
met,

b. The reactor
shall be cooled
down below 212°p
and the reactor
'coolant system
vented,

c. Fuel govement
shall not be
permitted in the
reactor zone.

d. Primary
containment
integrity
maintained.

L} » .

4.7 CONTAINMENT SYSTEMS

b. Secondary
containment
capability to
maintain 174
inch of water
vacuum under
calm wind (<5
mph) conditions
with a system
inleakage rate
of not more than
12,000 cfm,
shall ke
demcnstrated at
each refueling
outage prior to
refueling.

After a seccndary
containment violation
is determined the
standby gas treatment

" system will ke

operated imrmediately
after the affected
zones are isolated
from the remainder of
the secondary
containment to
confirm its ability
to maintain the
remainder of the
secondary containment
at 1/4-inch of water
negative pressure
under calm wind
conditions.
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.9

AUXILIARY ELECTRICAL SYSTEM

2.

L]

Three unit 3 diesel
generators shall be
operable.

318

D.C.

4.9 AUXILIARY ELECTRICAL SYSTEM

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

Once a month a
sample of diesel
fuel shall be
checked for
quality. The
quality shall be
within the
acceptable
limits specified
in Table 1 of the
latest revision to

ASTM D975 and logged.

Power System -

Unit Batteries (250-
Volt) and Diesel
Generator Batteries
(125-volt)

a.

Every week the
specific qgravity
and tne voltage
of the pilot
cell, and
temperature of
an adjacent cell
arnid overall
battery voltage
shall be
measured and
logged.
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. LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS
N y n

3.10 CORE ALTERATIONS
v

6.

n s
Any number of control
rods may be withdrawn
or removed from the
reactor core
providing the
following conditions
are satisfied: . .

ae.

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
refueling
interlocks shall
be operable.

335

4.10 CORE ALTERATIONS

3.

Hith 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 inserted and
electrically disarmed.
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Figure 4.2-1
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S “a UNITED STATES .
Ped . ":"&o . NUCLEAR REGULATORY COMMISSION
2 ﬁ@a;ﬁg}? e _ WASHINGTON, D. C. 20555
v"’ P «.ZULI‘" » £

1.0

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT ‘NO. 44 TO .FACILITY OPERATING LICENSE NO. DPR-33

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

A

+

AMENDMENT NO. 17 TO FACILITY OPERATING LICENSE NO. DPR-68

TENNESSEE VALLEY AUTHORITY

-y e seanv &

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

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

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

Y

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 (APRM) system to be inoperable in the refuel mode, provided the
source range monitors (SRMs) are connected to give a non-coincidence,
high flux scram and (2) in the refuel and shutdown modes only, permit
less than three intermediate range monitors (IRMs) per trip channel

to be operable-provided at 1east four IRMs (one in each core quadrant)
are connected to give a non-coincidence, high flux scram. The present
Technical Specifications 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 APRM system with reduced radiation exposure

? to the operating personnel and with reduced handling and movement of fuel.
. This can be achieved by removing many LPRMs simmultaneously rather than

in sequence. The sequential removal would leave the APRM 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 1ist of 'snubbers that are required
to be operable, (4) change cne 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. ’

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
(SRM) subsystem, (b) the Intermediate Range Monitor (IRM) subsystem,
(c) the Local Power Range Monitor (LPRM) subsystem, (d) the Average
Power Range Monitor (APRM) subsystem, (e) the Rod Block Monitor (RBM)
subsystem and (f) the Traversing In-Core Probe (TIP) subsystem. The
IRM subsystem monitors neutron flux from the upper portion of the SRH
range to the lower portion of the Power Range Monitoring Subsystems.

The IRM system normally consists of eight moveable miniature chambers

with two such chambers in each core quadrant. No more than one of the IRMs
in each quadrant may be bypassed. The eight IRM channels are divided

into two IRM 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 prevents fuel damage due to rod withdrawal errors postulated

to occur during startup. :

The APRM subsystem provides a continuous indication of average reactor v
power from a few percent to 125% of rated reactor power. The subsystem ‘
has six APRM channels, each of which uses input signals from a number

of LPRM channels. Three APRM channels are associated with each of the

trip systems of the Reactor Protection System.

The APRM 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.







Bocause the LPRit response is actually the combined response of a number
o7 individual fission chaubers located throughout the core, the APRM
primerily peovidaes protection for core-wide tFQHC’Cﬁt pover increases
vhich might occur in the rur mode (above 15% rated power). Also, in
the startup modz the APRN provides backup pretectieon to the IRN system

against localized power incrcases which might resvlt from postulated
rod withdrawa] errors.

Alibcugh the JRM system as described above is required by the current
Technical ﬂpnc1f1cat1on£ to be operable in both the shutdown and refuel
modes, no sp.cific eveni has been analyzed in the Plant FSAR which takes
credit for a scram initiated by the IR system with a given setpoint er
nuber of bypaQCed instintents.  Similarly, - the APRM is requived to

opevate noraally in the vefuel mode, bui-no transient or accident taking
cradii for an APEY initiatad scram. and postulated to occur in ithe
vetiunl mode has bean anslyzed in hc Plant FSAR. ‘As discussed in the
eviteation which feilows. there 1s oniy one event which the staff{ cen
postulate - nemely, an operator bypassing the interlocks and withdrawing
¢ aceond control rod adiacent to one which is already withdrawn - for
~L’.n the THZ/:700% subsyvitirs are radaireo to provide safety prolectitw
i the refuct and shulcey mardis

Section 14.5.3 of the Lrcuns Ferry I'UAR discasses the events that could
result directly in positive reactivily insertions, inciuding coniroi
rod removal error during rcfucling and fuel assembiy insertion error
during refueling. Section 7.6 of thie FSAR cescribes the refueling
interlocks thot prevent an inadvertent criticality during refueling
operations and that are designed to back up procedural core reactivity
controis during refueling operations. Section 3.10 of the Browns Ferry
Ruclezr Plant Technical Spe :cifications lists the restrictions that
apply during core alterations to ensure that core reactivity is within
the capebility of the control rods and to prevent criticality during

refueling.

hien the mode switch is in RFFUFI, only ore control rod can be withdraw.
Selection of 3 second rod initiates a red block thereby preventing the
withdrawal of more than one rod al a time. The Refueling Interlocks, i
combinaticn with core nuclear design and refueling procedures, provents
inadvertent criticality. The nuclear characteristics of the core assur
thal the reaclor is subaritical cven whon the highest worth cantrol roc

is fully withdrawn, - Refueling procedu: s are written to avoid situatic

in which inadverlent criticality is possible. The combination of
retueling interlecks for centrol rods and the refuveling p1atform proviz.
rcdundant methods of plu enting inadver tent criticality ever afcer
p.ufcdural violations when the mode suitch is in REFUEL necition, The
interlocks on haists provide yet another method of aveiding inadverter’
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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 .
i ensure that inadvertent criticality cannot occur during this maintenance. ..
The adequacy of the shutdown margin is verified by demonstrating that
the core is shut down by a -margin of 0.38 percent Ak with the strongest .
operable control red fully withdrawn, or that at least 0.38% Ak 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’ rod scram capability.
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3.0 Evaluation X

3.1 APRM-IRM Systems ' .

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
through violation of technical specifications such as an operator error
in withdrawing a control rod for maintenance, adjacent to a previousiy
withdrawn rod.

LI s
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. 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 seléction switch is in the refuel or shutdown

"positions.

' The ‘most severe test of the adequacy of the modified IRM -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 IRM nearest the
pair of withdrawn rods was assumed to be bypassed. -

. )
SN, JO P,

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

IRM: reaches the trip set point, the modified system will actuate a scram
at an earlier time during the withdrawal of the second rod than would the ;
‘normal system. The normal systein would require trips in each IRM ;
subsystem.







We conclude that the redundant independent.IRM instruments connected

to give non-coincident scrams provide better protection against fuel
damage due’to a localized power increase than does the APRM system with
its 15% scram setpoint. Beacuse the IRM instruments are independent

in the modified IRM system, the IRM will be its own backup. The IRM
scram setpoint will be 120/125 of the lowest IRM scale which corresponds
to very low flux levels. Although the flux level at the second nearest
IRM (the backup IRM) would be low throughout the rod withdrawal event,
it will be high enough to scram the reactor at a Tower flux Tevel than
with the present arrangement using the APRM monitors. We therefore,
conclude that the litensee's proposal for the IRM 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 SRM system would be connected to scram the reactor at
a level of 5 x 105 counts per second. Although the SRM is not considered

safety grade equipment, the licensee has proposed to provide the SRM
scram function, and we believe this is desirable as an additional backup

to the IRM system.

A concern which was raised during the NRC review was what technique(s)
will be provided to assure that the reconfiguration of the SRM's and IRM's
to the non-coincidence trip mode is in fact accomplishea prior to

removing the APRM protection. By letter dated November 13, 1978, the
licensee has agreed to the followina administrative controls. The procedures
related to maintenance cf detectors (“Browns Ferry Huclear Plant-
Instrument Maintenance lnstructions") will be reviewed, and revised as
necessary, to include: (1) a specific reference to the Technical
Specification Table 3.1.A and associated Notes 21 and 22, which indicate
that the SRM’'s/IRM'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
1inks have been removed prior to maintenance on IRM/LPRM detectors.

These controls provide adequate assurance that the reconfiguration of

the SRMs and IRMs will be accomplished prior to removing the APRM
protection.

S







Due to the interwoven design of the shorting 1link 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
Monitors". The following sentence should be added to Note 22: "The
removal of four (4) shorting links is required to provide non-coincidence
high-flux scram protection from the IRM's".

As is proposed by the licensee for Unit No. 3, the Technical Specifications

for Units Nos. 1 and 2 shog]d 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 IRM systems is acceptable. The modified systems will be
more sensitive to the flux perturbations resulting from the worst
'postulated transient than the present arrangement. Furthermore, as
discussed previously, the redundant and independent IRM instruments which
will comprise the modified IRM systems will provide protection against
inadvertent criticality in the refuel mode equivalent to or better than
the present APRM system. Inoperability of the APRM with the modified

IRM 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
menitoring 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 confirmed
that there is no fuel in the cell controlled by the particular control
rod or that all immediately adjacent control rods are fully inserted
and electrically disarmed. This requirement, in conjunction with

the more sensitive IRM system, will insure that there is no possibility
of iradvertent 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 1limit or a safety 1imit margin
is involved. We therefore conclude that the proposed changes to the
Browns Ferry Technical Specifications with respect to the APRM and

IRM systems are acceptable and do not involve a significant hazards
consideration.
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3.2

3.3

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 components.
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 3.6.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) 1ine since the CRD return 1ine 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
1ine. The line-and thus the snubbers-are no longer present in the system.

TVA 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 classified
as a safety-related system) and failure of this by-pass 1ine will not cause
damage to a critical system. We conclude that the proposed changes to

Table 3.6.H are acceptable.
ASTM Procedure

Section 4.9.A.3 of the Technical Specifications requires that a sample
of diesel fuel shall be analyzed once a month and that the quality
shall be within the acceptable 1imits specified in an obsolete 1968
version of ASTM procedure D975. 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) TVA has proposed to change
the Technical Specifications to read: "The quality shall be within the
acceptable Timits 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's
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

i Control rod block functions are provided to prevent excessive control

rod withdrawal so that the safety 1imit minimum critical power ratio is

5 not violated. Two rod block monitor (RBM) channels are provided. The

: current Technical Specifications and the Bases therefore (Section 3.2.C.2)
i O state that: "The minimum number of operable instrument channels

y specified in Table 3.2.C for the Rod Block Monitor may be reduced by

. i . 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.

o 3.5 Secondary Containment Testing

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. Al1 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. Yy
We conclude that the proposed deletion is acceptable.

o
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3.6 Milk Sample Locations

As part of the environmental radiological monitoring program at the {
6 Browns Ferry Nuclear Plant, TVA collects and analyzes a number of samples.
. The Browns Ferry Nuclear Plant Environmental Technical Specifications
. state that "milk shall be collected....from at least four farms in the
Q 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 4.2.3.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
0 added to the movitoriery wregram.
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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
acceptable.

Environmental Considerations

We have determined that these amendments do not authorize a change in
effluent types or total amounts nor an increase in power level and will
not result in any significant environmental impact. Having made this
determination, we have further concluded that these amendments-involve
an action which is insignificant from the standpoint of environmental
impact, and pursuant to 10 CFR §51.5(d)(4) that an environmental impact
statement, or negative declaration and environmental impact appraisal
need not be prepared in connection with the issuance of these amendments.

Conclusion

We have concluded that: (1) because the amendments do not involve a
significant increase in ‘the probability or consequences of accidents
previously considered and do not involve a significant decrease in a
safety margin, the amendments do not involve a significant hazards
consideration, (2) there is reasonable assurance that the health and
safety of the public will not be endangered by operation in the proposed
manner, and (3) such activities will be conducted in compliiance 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: MNovember 16, 1978




L=

]



= T nmeny = T e e T . Kum.tza;--: ——— =
= - GeET S - eesresmetyes pr = 1 T - acwome ——c ez r o -
e + T T T =X Ermcae — W=
g -
. "

7590-01 .

——— - hmee sew

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 Régu1atory Commission (the Commission) has issued
Amendment No. 44 to Facility Operating License No. DPR-33, Amendment No. 40
to Facility Operating Licénse 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, Alab;ma. 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 least four IRMs (one in each Eore 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 procedute; (5) modifies the 1ist 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 amendeé (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 no£ 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 ;mendments dated August 2, 1978 and August 11, 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. Al1 of these items are-avai1ab1e for public inspection
at the Commission's Public Document Room, 1717 H Street, N. W., Washington,

D. C., and at the Athens Public Library, South and Forrest, Athens,
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Alabama 35611. A copy of items (2) and (3) may be obtained upon request
addressed to, the U. S. Nuclear Regulatory Commssmn 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

“ Thomas A?%{;])ohto Chief

Operating Reactors Branch #3
Division of Operating Reactors _
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Gentlemen:

The Commission has issued the enclosed Amendments Nos. 92, 3%and
/6 to Facility Licenses Nos. DPR-33, DPR-52 and DPR-68 for the
Browns Ferry Nuclear Plant Units Nos. 1, 2 and 3. These amendments
consist of changes to the Technical Specifications in response to
your request of December 2, 1977, supplemented by letters dated
December 20, 1977, May 24, Hay 26, June 30, August 2, August 10,
and September 1, 1978. )

These amendments authorize you to increase the storage capacity of cach
of the Browns 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 Negative Declaration also are enclosed.

Sincerely,

Original signed by

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

Enclosures:
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UNITED STATES .

NUCLEAR REGULATORY COMMISSION:
WASHINGTON, D. C, 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-260

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

Amendment No. 39
License No. DPR- 52

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

. A. 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 Comm1ss1on,

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 issuancé 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 Specifications

The Technical Specifications contained in Appendices
A and B, as. revised through Amendment No. 39, are
hereby incorporated in the license. The Ticensee
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
YN ACSVA
Brian K. Grimes, Assistant Director
for Engineering and Projects

Division of Operating Reactors

Attachment:

Changes to the Technical

Specifications

Date of Issuance: September 21, 1978







Mﬂm TO' LICENSE AMENDMENT NO..39

o +  ~ " 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 Tine indicates the revised area.
provided for convenience.

The  overleaf page is:

1
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@ . 50 MAJOR DESIGN FEATURES (Continued)
s ’

B. The E%Efrof the” spent fuel storage pool shall be
less an 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. v

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

5.6 BEISMIC 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 0.1lg (see Section 2.5 of
the FSAR).

K
|

i Amendment No. 39 331







ENVIRONMENTAL IMPACT APPRAISAL
BY THE OFFICE OF NUCLEAR REACTOR REGULATION
RELATING TO AN INCREASE IN STORAGE CAPACITY OF
‘.‘ THE_SPENT FUEL STORAGE POOLS
TENNESSEE VALLEY AUTHORITY

'BROWNS FERRY NUCLEAR PLANT UNITS NOS. 1, 2 AND 3

DOCKETS NOS. 50-259, 50-260_AND- 50-236
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

ENVIRONMENTAL IMPACT APPRAISAL

BY THE
QFFICE 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

Description of Proposed 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 uising 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 Storage Capacity

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).







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 assemb]1es sphedu]ed
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







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 and
Unit 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 would 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 §tandqo1qt 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 nozzle 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 1, 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 refuelings scheduled for the fall of 1982.
Under this scenerio, the units could continue to operate until 1983,
at which time the cores would no lTonger 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 and 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 1/4 feet. An additional consideration

is the need to maintain any racks remaining in the pool or new racks
added to the pool in independent seismically 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.

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 Ticense expiration dates if alternate
storage space for the spent fuel is not available.

3.0 Fuel Reprocessing History

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 f
(GE) Midwest Fuel Recovery Plant in Morris, I11linois, 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, I11inois and the storage pool at West Valley, New York (on
o 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 any 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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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 1icensed to operate at steady state reactor core power levels of
3293 megawatts thermal (MWt). 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 Inventory

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 (8x8) rods each.

Plant Water Use

Condenser Circulating Water System

A1l 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
1ift 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 Cooling Water System

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 supplied 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:

Turbine lube 0il coolers

Generator stator water coolers
Generator hydrogen coolers

Reactor feed pump turbine oil coolers
Service and control air compressors
‘Steam jet air ejector precoolers
Generator alternator coolers

Air conditioning condensers
Recirculation pump M G set coolers
Reactor building closed cooling water heat exchangers
Other miscellaneous coolers

.
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Raw Service Water System

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.







4.2.5

4.2.6

4.2.7

Residual Heat Removal (RHR) Service Water System

The RHR Service Water System is a Class 1 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.

Emergency Equipment Cooling Water System

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. It also provides an emergency
Class 1 cooling water supply for the control room air ‘conditioning
chillers, station service air compressors, and reactor building

closed cooling water heat exchangers.

Demineralized Vtater System

A 120,000 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 has a conductivity of less than

1.0 micromho per centimeter at 26°C and a dissolved silica content of
less than 0.01 parts per million.

‘Potable Water and Sanitary Systems

The potable water for use in the plumbing systems is supplied in a
6-inch main by the city of Athens, Alabama., O0Obtaining water from this
state~-approved water supply was more economical than constructing

and operating both a temporary and permanent purification plant.

A1l 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 15,000 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 chliorine contact
tank and discharges into the river.
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Reactor ‘Building Closed Cooling Water System

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 recirculation 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 RBCCUS 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 106 BTU/hr
with a river water temperature of 90°F.

Spent Fuel Pool Cooling and Cleanup System

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 consists 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-demineraiizer 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
Tiner are designed 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 maintdins total dissolved
heavy element content (Cu, Ni, Fe, Hg, etc.) at 0.1 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
jts maximum. If additional cooling is required, the SFP Cooling and
Cleanup system can be connected by operator action to the Residuai

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.







4.5

4.6

@.

5.0
5.1

- 10 -

Heat Dissipation to Environment

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.

Purpose 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 core, 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 initially 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.

- The major portion of decay occurs during the first 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 Impacts of Proposed 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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period of time to allow shorter-lived radioactive isotopes to decay
and to reduce their thermal heat output. The Commission has never

set a 1imit 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.

Water 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 Water 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 pool 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 Cooling 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
Toad could be 14.8 x 105 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 lToad from the proposed expansion was 1.5 X 106 BTU/hr resulting
from the normal annual refueling cycle. We estimate that the maximum
incremental decay heat 1oad 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 100% power factor, whereas the
cumulative capacity factors to date for Units 1, 2, and 3 has only
been 38.4%, 31.7% and 77.0%, respectively. By using the RHR system

as necessary to supplement the SFP Cooling and Cleanup System, the
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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 Rejection

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 losz would occur regardiess 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 2.6 x 100 BTU/hr from the normal annual
refuelings and 3.4 x 10° BTU/hr for full core offloads that essentially
fi11 the present and the modified pools. As noted in section 4.5,

at rated power, the discgarge of heat from the main condenser in each
unit is about 7,770 x 10° BTU/hr.

The plant cooling water system will accommodate the additional heat
load. The increase of heat 1oad 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.

Radiological

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 radiocactive 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
jodine 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 products 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

that there. is little radionuclide leakage from
fuel stored in pools fer over a decade. The
lides in the spent fuel pool water appears

Experience indicates
Zircaloy clad spent
predominance of radionuc
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to be ‘radionucliides that were present in the reactor coolant system
prior to refueling-(which become mixed with water in the spent

fuel pool during refueling operations) or crud dislodged from the
surface of the spent fuel during transfer from the reactor core to
the SFP. During 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, Qyster Creek, Nine
Mile Point, and Dresden 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. Detailed analysis of the radicactivity in-the pool water
indicates that the defects are not continuing to release significant
quantities of radioactivity. Norma]_sadioactivity concentrations in
the Morris pool water are about 3x10 ° pCi/ml which is near the
maxinum desired concentration for occupational exposure considerations
in bathigg and culinary uses. The radioactivity concentrations rose
to 2x 10 ¥ pCi/ml during a month when the water cleanup system was
removed from service.

Based on the operational reports submitted by the licensees and
discussions with the operators, there has not been any significant
leakage of fission products from spent light water reactor fuel )
stored in the Morris Operation (MO) pool (formerly Midwest Recovery
Plant) at Morris, I11inois, or at Nuclear Fuel Services' (MFS)
storage pool at West Valley, New York. Spent fuel has 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 10 or NFS for extended storage. Although
the fuel exhibited significant leakage at reactor operating 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 nCi/ml.
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In 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 radiocactive 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’ of the gaseous fission products have short half-lives and decay

to insignificant levels. The second favorable aspect is the inert
character of thé uranium oxide pellets in contact with water. This

has been demonstrated in laboratory studies and also by casual
observations of pellet behavior when broken rods are stored in

pools.

Radioactive Material Released to Atmosphere

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 the 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 plant 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 s1gn1f1cant
impact on exposures offsite.







5.4.4

- 16 -

Assuming that the spent fuel will be stored onsite ‘for several
years, lodine-131 releases from spent fuel assemblies to the
SFP water wiil not be 'significantly increased because of the
expansion of the fuel storage capacity since the lodine-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 jodine 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 controlied
by the filter-demineralizers and by decay of short-lived
isotopes. The activity is high during refueling operations
while reactor coolant water is 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

_gecayed significantly.

while we believe that there should not be an increase in solid
radwaste due to the modification, as a conservative estimate,

we have assumed 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 be 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% per year when averaged over
the lifetime of the plant. This will not have any significant

environmental impact.

Radioactivity Released to Receiving lWaters

There should not be a significant increase in the 1liquid 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 resins. 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.

Occupational Exposures

We ‘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

T and 2 and about 8 man-rem for Unit 3. We consider this to

be a conservative estimate based on the occupational exposures
recorded at over two dozen other facilities that 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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We 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.

Impact 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 Tocal in character.

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 Radiolagical Impact

As discussed above, the proposed modification does not
'significantly change the radiclogical impact evaluated in

the EES.

e

Nonradiological 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 could arise from this proposed action would be additional
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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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 fil1l the pool. The
maximum ga]cu]ated heat generation rate in this case would be about
3.4 x 10° Btu/hr.

The total heat load on the environment from BENP used in the evalu-
ation in the FES was 7.8 x 109 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.

5.6 Impacts on the Community

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 within this
building are expected to be 1limited 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.

5.7 Transportation and Handling

Delivery 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 factors can be considered that will +
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
o further reduce the already minimal environmental impact of spent
fuel shipments which are covered by the Final Environmental
Statement.
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Environmental Impact 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. Ve have concluded that the 1ikelihood 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.

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 includes the following five categories of expense:

Project management, design, quality assurance, and Ticensing.
Materials, tooling, and hardware fabrication.

Removal, installation, and transportation.

Contingency allowance.

Allowance for funds used during construction.

NHWN -
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This equates to about $2650 for each of the additjoqa] 7173 storage
spaces that would be provided by the proposed modification.
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Reprocessing of Spent Fuel

As discussed earlier, 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, I1linois 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 reprocessing business."
The Allied-General Nuclear Services (AGNS) reprocessing plant received

‘a construction permit on December 18, 1970. In October 1973, AGNS

applied far an operating license for the- reprocessing facility;
construction of the reprecessing facility is essentially complete
but no operating license has been granted. On July 3, 1974, AGNS
applied for a materials license to rcceive and store up to 400 MTU
of spent fuel in the onsite. storage pool, on which construction has
also been completed but hearings with respect to this application

-have not yet commenced and nou license has been granted.

in 1976, Exxon Huclear Company, Inc. submitted an application for a
proposed Nuclear Fuel Recovery and Recycling Center (NFRRC) tn be
located at Qak 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: "We 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 that
it would order the termination of the now-pending fuel cycle licensing
actions involving GESMO (Docket No. RM-50-5), Barnwell Nuclear Fuel
Plant Separation Facility, 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 Valley 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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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.

Independent Spent Fuel Storage Facility

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, I11linois 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 1980 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 facilities
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 the1r 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
for construction and receipt. of an operating license; and one-half
year for plant and equipment testing and startup.
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Industry proposals for independent spent .fuel storage facilities are
scarce to date. In late 1974, E. R. Johnsun Associates, Inc. and
terrill Lynch, Pierce, Fenner and Smith, Inc. issued a series of
joint propesals to a number of electric utility companies having
nuclear plants in opevration or contemplated far operation, offering
to provide independent storage services for spent nuclear fuel. A
paper on this proposed project was presented at the American Nuclear
Society meeting in Movember 1975 (ANS Transactions, 1975 Winter
Meeting, Vol. 22, TANSAD 22-1-836, 1975). In 1974, E. R. Johnson
Associates estimated their construction cost at about $20 million.

Several licensees have evaluated construction of a separate indepen-
.dent spent fuel storage facility and have provided cost estimates.
In 1975, Connecticut Yankee, for example, estimated that to build an
independent facility with a storage capacity of 1,000 MTU (BWR
and/or PYR assemblies) .vould cost approximately S54 million and take
about 5 years to put into operation. Commonwealtn Edison estimated
the construction cost to build:a fuel storage facility at about
$10,000 per fuel assembly. To this would be added the costs for

" maintenance, operation, safeguards, security, interest on investment,
overhead, transportation and other costs.

On December 2, 1976, Stone and Webster Corporation submitted a
topical report requesting approval for a standard design for an
independent spent fuel storage facility. No specific locations were
proposed, although the design is based on location near a nuclear
power facility. No estimated costs for fuel storage were inciuded
in the topical report. . :

TVA evaluated construction of an independent spent fuel storage facility.
No specific costs were cited, but the Ticensee noted that "an independent
facility would possibly require acquisition of additional land and

would necessarily 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 requires only the
installation. of spent fuel storage racks". TVA 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 struttures, whereas
jnstalling 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 complieted

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 design for a.possible spent fuel
storage pool of about 5000 MTU 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’ the 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 1imited interim storage
facilities.

Storage 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. PHWR

fuel assemblies are much larger than BWR fuel assemblies.
Different racks than those proposed 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 1,
2,23 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 specific 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. Most operating reactors in the United
States are experiencing shortages in spent fuel storage capacity
and could not efficiently provide storage space for other plants.
Furthermore, 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 nuclearpower 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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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
onsite as .proposed. co

Lengthening the Fuel Cycle

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
Tow 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 burnups
will 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 100%.
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 1lifetime 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 ASME
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 to 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/MTU 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 assemblies 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 Tull core (764 assemblies), in
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thirteen cycles (years). Similarly, an 18 month cycle would

fill 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.

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 Qutput

If a nuclear facility's electrical output is reduced, the

amount of spent fuel generated can be reduced. During 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.

Shutdown of Facility

Storage of spent fuel from Browns Ferry Units 1, 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 the 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 Teast $9 million per month. Replacement of the generating
capability that would be lost by shutting down the Browns

Ferry reactors would be many times more expensive than the proposed
modification.

Summary of Alternatives

In summary, alternatives (1) and (2) described above (reprocessing
and 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
Ticensee'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 df 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 pool 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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modifications are minimal and in general would result regardless
of where the spent fuel would be stored. The proposed modifica-
tions have advantages in several areas such as land use and
increased time for decay prior to shipment.

Evaluation of Proposed Action

Unavoidable Adverse Environmental Impacts

Physical Impacts

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.

Radiological Impacts

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 1icensee

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.

Relationships Between Local Short-Term Use of Man's Environment

and the Maintenance and Enhancement of Long-Term Productivity

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 Yong-term storage of spent fuel, will not change
the evaluation in the FES.
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Irreversible and Irretrievable Commitments of Resources

Water, Land and Air Resources

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 more 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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. Browns Ferry Modification Annual U.S.
Material Quantity (1bs.) Consumption (1bs.)
304 Stainless Steel 1.12 x 10° 2.82 x 1011
Boron Carbide 2.71 x 104 3 to 9 x 10°
Alumi num 1.25 x 10° 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 .2 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 onsite 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 been produced when
averaged over the 1ife 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 significantly foreclose
the alternatives available with respect to any other individual
1icensing actions designed to ameliorate a possible shortage

of spent fuel storage capacity.
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8.4 Commission Policy Statement Regarding Spent Fuel Storage

On 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 comment on March 17, 1978, (Draft Generic

Environmental Impact Statement on Handling and Storage of Spent
Light Water Power Reactor Fuel" NUREG-0401, March 1978)5 “PeM

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:

1. Is it Tikely 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 refueléd 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 instalied
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 spent fuel from a.previous refueling
were in the pool. Uhile 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, TVA had to unload

' the complete cores from these units to accoemplish 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

71 and' 2 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. Even 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., installing new racks
of a design that permits storing more assemblies in the
same space) would provide the licensee with additional
flexibility which 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.

Is it Tikely 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 with
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 1icensing 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 Ticens-
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
flexibility at 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 full
if 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 facilities.
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 generic statement, does not
constitute a commitment of either material or nonmaterial
resources that would tend to significantly foreciose

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 Ticensing
action here proposed be adequately addressed within the
context of the present application without overlooking any
cumulative environmental impacts?
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Potential nonradiological 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
Timited to those normally associated with metal working
activities 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.

We 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 68 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 swelling noted in the Monticello
racks and this has been resolved with the licensee.
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5. WOu]d 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.

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 and subsequent storage of
Tuel 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 Preparing an Environmental Impact

Statement

We have reviewed this proposed facility modification relative to
the requirements set forth in 10 CFR Part 51 and the Council of
Environmental Quality'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 facility
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 SEHEDULES

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

BASIS: ANNUAL REFUELINGS
BROWNS FERRY 1

Cumulative Number

Refueling Number of Fuel of Fuel Assemblies
Date Assemblies Discharged in SFP

Sept. 1977 168 168
Sept. 1978 220 388
Sept. 1979 196 584
Sept. 1980 196 780
Sept. 1981 204 984
Sept. 1982 200 1184
Sept. 1983 200 1384
Sept. 1984 . 200 1584
Sept. 1985 - 200 1784
Sept. 1986 200 1984
Sept. 1987 200 ” 2184
Sept. 1988 200 2384
Sept. 1989 200 2584
Sept. 1990 200 2784
Sept. 1991 200 2984
Sept. 1992 200 3184
Sept. 1993 200 3384
Sept. 1994 200 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.







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

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

TABLE 1 {(Continued)

BROWNS FERRY 2

Number of Fuel
Assemblies Discharged

132
220
196
196
204
200
200
200
200
200
200
200
200
200
200
200
200

BROVNS FERRY 3

Number of Fuel
Assemblies Discharged

208
208
188
200
200
200
200
200
200
200
200
200
200
200
200
200
200

Cumuliative Number of Fuel
Assemblies in SFP

132

352

548

744

948
1148
1348
1548
1748
1948
2148
2348
2548
2748
2948
3148
3348

Cumulative Number of Fuel
Assemblies in SFP

208

416

604

-804
1004
1204
1404
1604
1804
2004
2204
2404
2604
2804
3004
3204
3404
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’ TABLE 2
SUMMARY OF COST-BENEFITS

Alternative Cost Benefit

Reprocessing of Spent > $10,000/assembly ~ Continued operation of

Fuel BFNP and production of
electrical energy. This
alternative is not avail-
able either now or in
the foreseeable future.

Increase storage capacity $1,825/assembly Continued operation of

of BFNP (%2650 for each BFNP and production of
additional storage electrical energy.
space)

Construction and storage > $4,000/assembly Continued operation of

at Independent Facility 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.

Storage at Reprocessor's $3,000 to $6,000/ Continued operation of BFNP

Facility* assembly plus and production of electrical
shipping costs to  energy. This alternative
facility and annual 1is not available now or in

operating costs the foreseeable future.
Storage of Other Nuclear Comparabie to Continued operation of BFNP
Plants storage at BENP and production of electrical

energy. However, this alter-
native is not available.

Lengthening Fuel Cycle $1,000 .per storage Continued operation of BFNP
space saved** and production of electrical
energy. Not available now
but will probably be
implemented in near future.

Reduction in Plant Qutput See below for Continued operation of
replacement power plant and production of
costs. Amount of electrical energy - but
replacement power at higher unit cost.
required would
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. o TABLE 2 (Continued)

Alternative Cost Benefit

depend on the
reduction in plant

output.

Reactor Shutdown Replacement power No significant benefit
costs are estimated since there is no
to be as much as significant environmental

$324 million/year impact associated with
if all three units. plant operation.

are shutdown plus

$30 million/year

for maintenance and

security of the

plant.

*Since NFS and MO are not accepting spent fuel for storage, cost range
reflects prices that were quoted in 1972 to 1974. GE estimates that
if 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 R&D 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

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 kope of the spent
fuel storage pool shall be less than or equal to 8.55. 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 1imit the fuel loading on assemblies stored in the SFP.







3.0
3.1
3.1.1

3.1.2

Our review and evaluation considered the following:

1. Structural and material considerations

2. Criticality considerations

3. Spent fuel pool cooling capacity

4. Fuel handling and installation of the modified spent fuel racks
5. Occupational radiation exposure and radioactive waste treatment
Evaluation

|

Criticality Considerations

Criticality Discussion

The proposed spent fuel assembly racks are to be made up of alternating stain-
less steel containers.. Thus, there will be only one-eontainer 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 gyams 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.

Criticality Analyses

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 U0, critical assemblies; and (3) the
Oyster Creek BWR experiments with boron curtains. From this qualification pro-
gram, GE determined that this calculational method underpredicts keff 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 kGD for the minimum possible pitch
[i.e., 6.503 inches] and found it to be 0.87.

GE then calculated the k. 's for the following conditions: (1) increasing the
temperature to 65°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 kd)'

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 whére
a fuel assembly is moved as closg)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 miggfng. A module will be accepted unless measurements indicate that
five or more Boral sheets are not present.”

Criticality Evaluation

GE's use of discrete fuel pins in its calculational model for the MERIT Monte
Carlo program should resuit 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 &ffect™of the piutonium
Whichis generated during the fuel"cycle: We'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 fuel pools shall be

less than or equal to 0.95, including all uncertainties, under all conditions
throughout the 1ife 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 multipiication factor, keff’ in spent fuel pools to a maximum of 0.95.

Since the neutron multipiication 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 multiplication factor which could raise the actual

k in the fuel pool above 0.95 without being detected, a 1imit on the maximum
fﬁgf 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.

Criticality Summarv

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 fiel pool
will be Tess than the 0.95 limit. MWe also find that in ord&F' to preclude the
possibility of the k £ in the fuel pool from exceeding this 0.95 limit without
being detected, it i§ ﬁecessary, pending an NRC review, to prohibit the use of *
these 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 Toading limits stated above we’

conclude 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

3.2.2

poois.

Discussion of Cooling System

The Ticensed thermal power for each of the three Browns Ferry Reactors is 3293 MWt.
TVA is presently 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 complieted. 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 TVA used the ORIGEN
program to calculate the maximum possible heat loads for ghe modified spent fuel
These are graphica]%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 102 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 105 BTU/hr from 125°F fuel pool water to 100°F Re-
actor Building Closed Cooling Sygtem water, which is flowing through the heat
exchanger at a rate of 3.75 x 10” paunds per hour. For higher heat loads, such

as the full core offlioad, 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 eagh statiqn.

Cooling Evaluation

Using the method given on pages 9.2.5-8 through 14 of the NRC Standard Review
Plgn, 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 maximgm peak heat Toad
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 thesnumber 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 essentially fill the present and the mod-
ified pools. . .




@
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The present Technical. Specifications (3.10.C) require 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 refueling 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 possibie time to
achieve bulk pool boiling after any credible accident will be about seven hours.
After bulk boiling commences, 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 ratg 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.fue1 will not exceed 350°F. This is an acceptable temperature from
the standpoint of fuel element integrity and surface corrosion.

Cooling Summary

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 Toads 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.

Fue]iHandling and Installation of Racks

Installation Discussion

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 racks 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 1bs. 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.
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Unit 3 shutdown for refueling on September 8, 1978. During this
outage, the entire core is scheduled to be off-loaded to permit
modifications 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 Tow 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 is approximately the weight of one
assembly with channels plus associated load handling tools. TVA is
using lighter load handling tools on the refueling bridges, Accordingly,
the Browns Ferry Technical Specifications are being amended to 1limit
the weight of loads carried over spent fuel to 1000 pounds.

Installation Evaluation

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 Summary

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. -







3.4 Radiological Considerations

3.4.1 Fuel Handling 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 Specifications
pr9h1b1t the movement of loads over spent fuel stored in the pools

whjch significantly exceed the weight of a fuel assembly (i.e., the
we1gh§ of a fuel assembly and grapple hoist) we have concluded that

the likelihood of a heavy 1oad 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 3.10.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.

‘.4,2 Occupational Radiation Exposure

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.8 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 reievant
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 assembliies themselves contribute a negligible amount
(1ess 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 one percent to the total annual
occupational radiation exposure bpurden at this. facility. The
small increase in radiation exposure will not affect the licensee's
ability to maintain #ndividual. 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 Haste 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 change
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.

Summary of ‘Accidents and ‘Radiological Considerations

Our Evaluation supports the “conclusion that the proposed 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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The restriction on carrying heavy loads over spent fuel which is
being incorporated in the Technical Specifications by this amendment
will preclude the 1ikelihood 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 assemblies 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
require 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 sandwiching 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 are in accordance with
the requirements set forth in Section III, Subsection NF of the ASME
Builer and Pressure Vessel Code. The modules are designed to remain

- Wwithin Code allowed stress 1imits for both Operating Basis Earthquake

(0BE) and Safe Shutdown Earthquake (SSE) conditions. The modules were
analyzed as cantilever beams attached to, a rigid base using qualified
computer codes to derive Toads in a water filled rectangular pool.

These loads were derived for horizontal and vertical accelerations
specified in the General Electric BWR Systems Department 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 accelerations for which.the analysis has been pepformed.

For instance the OBE peak acceleration’is only 0.25g. The virtual mass
effect is not critical. The 1icensee has .however established that small
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sliding may occur, .but 1imited 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 outlined
in 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 thé module through the support columns resting on the
pool floor Tiner. TVA has used a minimum value for the coefficient
of friction in the s1iding 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 sTiding was performed to determine relative displace-
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 Density 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 Teaks 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 will 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.
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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 liner. 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 Water Pool Storage", BNWL-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 Tiner will occur over the Tifetime 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.
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The criteria used in the analysis, design, and construction of the
High Density Fuel Storage System to account for the antictpated load-
ings and postulated conditions that may be imposed on the structures
during their service lifetime 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 all environmental and abnormal loadings.
Therefore, we find that the proposed expansion. is acceptable from the
aspect of mechanical, material, and structural considerations.

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 compliance with the Com- _
mission's reguiations 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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e e 7 UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET. NOS. 50-253, 50-260 AND .50-296

TENNESSEE VALLEY ‘AUTHORITY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY
) OPERATING LICENSE
AND
NEGATIVE DECLARATION 2

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 Technicg] Specifications
for operation of the Browns Ferry Nuclear Plant, Units Nos. T, 2 and 3,

Jocated in Limestone County, Alabama, The amendments are effective as of

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.

The application %Srcthe'amendments complies with the standards and

requirements of the Atomié 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'o% Proposed Issuance of Amendmert to Faéi]ity Operating
License in connection with this action wgétpublishad in the FEDERAL REGISTER
on January 9, 1978 (43FR1412). No reaquest for a hea;ing or petition. for

leave to intervene was filed following notice of the proposed action.
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The Commission ﬁag 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 Environmen§a1
§tatement 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 sugp1emented 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 Améndment No. 16 to

0 License No. DPR-68, (3) the Commission's related Environmental Impact
Appraisal and (4) the Commission's related Safety Evaluation. A1l of
these items are available for public inspection at the Commission's
Public Document .Room, 1717 H Street, N. W., Washington, D. C. and at the
Athens Public Library, South and Forrest, Athens, Alabama 35611. A
copy of items (2), (3) and (4) 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 21st day‘of September, 1978.

FOR THE NUCLEAR REGULATORY COMMISSION

/, N .
Tho;as A. %%Zoiito, Chief

Operating Reactors Branch #3
Division of Operating. Reactors
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830 Pouwer Building . - =-- BScharf (10)
Chattanooga, Tennessee 37307 .. . .JMcGough
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" The Commission has §ssued the enclosed Amendments Hos.H0, 3% and )4
to Facility Licenses tlos. DPR-33,.DPR-52 and DPR-68 for the Brawms
Farry Huclear Plant, Units Nos..1,.2 and 3. These amendments con-
sist of changes to the Technical. Specifications in response to your
reguest of February 24, 1977 as. supplemented by your letter of Hay 23, 1978.

The anendments change the Technical Speciﬁcations;‘ to lower the reactor
1o water Tevel setpoint by 20 inches. (i.e., from 490" to A70%).

Copies of the Safety Evaluation. and lotice of Issuance are also
enclosed. = - L eesee e

_ Sincerely,

, Original signed by

A Thosas A. Ippolito, Chief
Ki Operating Reactors Branch #3
B Division of Operating Reactors
Enclosuras: , R, .
1. Amendment Ho. 70 tc DPR-33. . . .
Z. PAmendment lo. 39 to DPR-B2 . .. -

3. Amcendment No. 74 to DPR-68..
4, Safoty Evaluation” ce s
5. HNotice
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NRC FORM 318 (9-76) NRCM 0240 ¥X.U: 8. GOVERNMENT PRINTING OFFICE: 1976 — 626-624
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Tennessee Valley Authority

cc: H. S. Sanger, Jr., Esquire
General Counsel
Tennessee Valley Authority
400 Commerce Avenue
E 1B 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 COMMISSION
WASHINGTON, D. C, 20555

TENNESSEE VALLEY AUTHORITY
DOCKET NO. 50-259
BROWNS FERRY NUCLEAR PLANT, UNIT NO. 1
AMENDMENT TO FACILITY OPERATING LICENSE

' Amendment No. 40
“ License No. DPR-33

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

A. The application for amendments by Tennessee Valley Authority
- (the Ticensee) 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. There is reasonable assurance (i) that the activities authorijzed
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 chandes to the Technical
Specifications as indicated in the attachment to this Tlicense
amendment and paragraph 2.C(2) of Facility License No. DPR-33
is hereby amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices
A and B, as revised through Amendment No. 40, are ’
hereby .incorporated in the 1icense. 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.

i N FOR THE NUCLEAR REGULATORY COMMISSION

Thomas A. A@polito, Chief ...
Operating ‘Reactors Branch #3
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

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 following pages and replace with identically numbered pages:

55/56

61/62

63/64
111/12

2. Marginal lines indicate revised area. Overlead pages are provided for
convenience.
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o TAMLE 3.2.A . )
PRIMARY CONTAIINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATYON T
Mnimsa Mo, '
Oparadbla Par . ]
Trip Sya (1) . Yunctioan ‘ Trip Level Setting Action (1) Renmarks .
2 Instrusent Channel - 2> 538" abova vessel zero A or 1, Belov crip ecttbg' doeo the e
Reactor Low Vater Level (6) . (B and E) folloving: )
a. Inicletes Reactor Building
{solation _
b, Inf{tfiatees Prinary Coutsincent
Isolation ~
¢. Inittates SCTS
1 Inatrunesnt Chapnael = 100 + 15 paig D 1. Above trip ‘satting isolates tha .
Beactor High Pressure shutdoim cooling suctfon valvas
' of the RHER system.
2 Instrunenot Channel - > #70%above vessel gero. A 1. Below trip setting tnltiates Maia
Reactor Low Vater Level Stesn Line Isolation
(L1S-3-56A-D, SW 1) .
2 Instrument Cheunel - ‘' < 2 poig A or 1. Above trip sotting doas tha
High Drywall Presaure (6) (B cnd 2). following:
(rS-64-56A-D) a. Initiates Rsactor Building
Isolation _
b, Iaftiatee Primary Coatafament
Isolatfon
¢. Ilaftiates SCTS
2 Inattument Chancel - < 3 tines normal rated B 1. Above trip cetting initlates Main °
Bigh Rad{ation Mafn Stean full power background Stean L{ne Ieolation
Line Tuanel (6) . '
. 2 lastrunent Channel - > 825 psig (4) N "B - 1. Belov trip satting fnitiates Moin
Lov Prcasure Hain Stean ; Stean Line Isclation
Line .
2(03) Instrunént Chaanel - <_ 140X of rated steaa flov B 1. Above trip setting initfates Main

High FPlov Hain Steam Line Steam Line Toolation

Amendment No. 40 ; . .




Minimum No.
Operable Per

TABLE 3.2.A (Continued)

2 (7)(8)

Heaters

Instrument Channel
ﬂl‘ﬂ‘l‘ 1INY me e
VUl [LUW - xxu;n b

Heaters

cfm

n
Melle

rs< 2000 cfm
ISS UUVU C1
—

Charcoal He
Heate

E

eaters< 2000 cfm-

"y

g

Sys (1) Function Trip Level Setting Action (1) Remarks
2 Instrument Channel - < 200°F B 1, Above trip setting initiates
Main Steam Line Tunnel Main Steam Line'Isolation
High Temperature
2 Instrument Channel - 160" - 180°F c 1. Above trip setting initiates
Reactor Water Cleanup Isolation of Reactor Water
- System Floor Drain High Cleanup Line from Reactor and
Temperature Reactor Water Return Line,
2 Instrument Channel = 160 - 180°F c 1. Same as above
‘R“acfnr Un#au Flnanun
System Space High
' w Temperature
"""""" 1 - - Instrument Channel - - - - <100 mr/hr or downscale G - "l."; upscale or 2 downscale wil
Reactor Building Venti- ] _Initiate SGTS .
lation High Radlation - b. Isolate reactor zone and*
i Reactor Zone - - ~ refuleing floor.
- : s - - ¢+ —€lose-atmosphere control system.
1 Iﬁriétﬁxiir%iéﬁxitﬁ C*%%riﬁr}ﬁéﬁlﬁ - - <100 mr/hr or dovmscale F 1. 1 upscale or .2 dovnscale vill
Reactor Building Venti- a. Initiate SGTS.
Iation High Radiation - b.Isolate refueling floors
Refuleing Zone . _ ¢. . Close -atmosphere control
- , _ system.
2'(7)(8) Instrument Channel Charcoal Heaters< 2000 H and 1. Below 2000 cfm, trip setting char
,,,,,,,,,,,,,,,, . -SGTS Flow - Tram, A cfmR. H. Heaters< 2000 - (AorF) ~ heaters will turnon. . .
,Heaters ‘efm — 2, Below 2000 cfm, trip setting R, H.
. heaters will shut off,
- 2 {7){8) Instrument Channel ‘Charcoal Heaters< 2000° H and 1. Below 2000 cfm, trip setting charcosl
SGTS Flow - Train B cfm R.H, ‘Heat °xs?'2000’~ (A or F) heaters will. turnecn

Below 2000 cfm, trip setting R H.fw
heaters: will shut off.

Below 2000 c¢ivwi, trip setting.charcoal
rs-will-turp-on. - -

ant
<av

‘Below 2000 cfm, trip setting R H.W

heaters will shut off. N




Channel sh@d by RPS and Primary Contaiment"leactor Vessel Isclation
Control System. A channel failure may be a channel failure in each system.

‘A train 1s considered a trip.system, .

-

Two out of three SGTS trains required. ‘A failure of more than one will require
action A and F. :

There is only one trip syst.ém ‘with auto transfer to two power sources.

-

61 | :




-TABLZ 3.2.8
IHSTIU‘(D‘TATION TBAT INITIATES OR CONTROLS THZ CORZ AND CONTAINMENT COOLIHG SYSTEMS o
Yalaxs Vo,
Ozaradla Per
2 Sys (1) __ function . Trip Level Setting Action Remarks
! 2 lustnment Chunoel - 2 470% above vessel tero. A 1. Belou trip sefting infefared BPRCI,
; &eactor Lov Uater Level : ’
} 2 Iastr:m;at Channel - Z#7a’€°b°v¢ vesgel zero. A i, Hultipiier relays. initiate RCIC. .
i 8aactor Lov Uater Lewsl a
2 Inatrueent Channel - > 378" above vessel sero. A 1. Belov irip setting {nitiates CS,
’ deactor Low Uater lavel Holtiplier relays tnftiate LPCI,
15-3-38A-D, SU #1)
e 2. Multiplier.relay from CSS {nitiates a1
~ accideat signal (15). E
: ’ ]
| 2(1¢) irairument Channel - > 318" above vaesgal zero; A 1, Belov trip settinge fn conjunction
Reactor Low ‘Water Level wvith drywvell high pressure, lov
(LIs-3-58A-D, sV #2) vater level permiesive, 120 sec.. del
- - i tiner and C55 or RiR pump nmnxu;.
- - o - 2:‘5:!-5‘.= vws
1(16) Instrument Channel - > S&A" gbove vessel zero. A 1. Below trip 'setting peraissive for )
Resctor Lov Water Level ) fnitlating signals on ADS. _
- Permfasfve (LIS-1-18% & -t
185, su #1) b
l """""" L Instrument Channel ~ > 312 5/16" above vegsel gero, A 00 1. Belov trip satting pta’vast'a'mévct- """
""""""""" n""!'::"!"'"’ui-ffuﬁl'”"fS@?cbuxxh"""""""'""":cncﬁ'pcfntxongf contalnmsat opray - - -
(L1T5-3-52 & 62, sy 1) during acctdent conditien.
L3 Inatrumeat Channel - 1< p< 2 poig A 1. Below trip settmz' prevenn {nadver~

Drvuell Hi.%

LRl d -3 ‘(C"Q“

(PS-64-58 £-4)

tent 0P¢rl[l°“ 0! COQ:BLBIII’IL spray
Jnrlns gﬂ‘:(ﬁnnr condivinne,

I ¢
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TABLE ),.2.8 (Continued)
Ninizwa Yo, . -
Oparadle Per ) ' . T
Trin Sys (1) Function __Trlp Level Setting Action ) Renarks .-
2 lastrument Channel - < 2 psig A L. Above trip setting In conjunction vi
Dryvell High Pressure . . lov reactor pressuve {nftiates CSS. ‘
(PS-64-58 A-D, SW 12) . . ‘lultfolfer relays fnitiace HPCL.
2, Mulciplier relay from CSS {nf{tiates
accident signal.(19).
14 . . .
iZ Instrunent Chanael - :‘ﬁ7¢>"nbove vessel zero A 1. Beluv teip setting trips recircula-
3 Reactor Lov Water Level tion pumps
, l (Ls-3-56A, 8, C, D)
2 Ilaetrument Channel <1120 psig A 1. Above trip setting trips vecircula-
Reactor High Pressure cion punps
o (PS~1-2U4 A, B, C, D)
w -
2 Tastruzent Chaanel - < 2 psig A 1, Above trip setting {n conjunction vl
Drywell High Pressure lov reactor pressure {nit{aces LPCi.
(PS-64-58A-D, SH 1) A )
2(16) Iostrument Chanpel - < 2 psig A 1. Above trip setting in conjunction vi e
Dryvell High Preasuve lov reactor water level, dryvell hig
(PS-64-57A-D) pressure, 120 asec, delay timer 20d €
» ot RHR pump running, fnitiates ADS.
2 lostrument Charinel - Lso pstg + 15 A 1. Selow trly setting permissive for :pening
Reactor Low Pressure €SS and L7CI admissiwn valves.
(PS-3-74 A & B, SW {2)
(PS-68-95, sw £2)
(Ps-68-56, sw £2)
2 Instrwmeat Channel - 230 paig + 15 A 1. Recirculation discharge valve
Reactor Low Pressure , actation,
(PS-3-74A & B, SU {1)
(PS-68-95, SW [1)
(PS-68-96, su 1)
Amendment No. 40
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Operable Per

TABLE 3.2.B (Continued)

Trip Sys (1) Function Ttip Level Setting Action Remarks
i 1 Instrument Changel - 100 psig + 15 A L ptme ert et N s oq
| Reactor Lov Pressure - Selow trip setting in conjunction with
, " contaluent isoiation signal and both
(?5—68-93 5 glvl' Sg !&] °
suction valves open will close RHR (LPCL o
admission valves,
' 2 Core Spray Auto Sequencing 6< t <8 secs. B 1. With diesel power
Timers (5) 2. One par mator
2 LPCI Auto Sequencing 0<t<l mec. 8 1. ‘With diesel pover
Timers (5) '
o S o 2. One per motor
L3 o ] o i o ) )
1 RHRSW A2, B1, C3, and DL 13 <t <15 sec. A 1. With dfesel power
Tiners
e o 2, One per pump:
2 Core Spray and LPCI Auto 0<t<l sec. 8 1, With normal power
Sequencing Timers (6) Ag_g t< {3‘569. 2. One per CSS motor %
> T T o 1Z <t <16 sec. :
18% £ 0% sec. 3. Two per RHR motor
""""" 1 RHRSWA3, B1,C3, and DI  27<t<29sec. A 1, With “°MIP°"“ e
"""""""" Tigers -~~~ T T o T T T T
2,  -One per pump

- s Sm—



3.2

&

Unit 1

BASES

In addition to reactor protection inecrumentation which initiates a

* reactor scram, prOCective inastrumentation has been provided which
{nitiates action to mitigate the consequences of accidents which are
beyond the operator’'s ability to control, or terminates operator er-
rors before they result in serious consequences. This set of speci-
fications provides the limiting conditions of operation for the primary
system isolation function, initiation of the core cooling systems, con-
trol rod block and standby gas treatment systems. The objectives of
the Specifications are (i) to assure the effectiveneas of the protec-
tive instrumentation when required by preserving its capability to

. tolerate a single failure of any component of such systems even during

periods when portions of such systems are out of service for maintenance,
and (i1) to prescribe the trip settings required to assure adequate per-
formance. When necessary, one channel may be made inoperable for brief
{ntervals to conduct required functional tests and calibrations.

Some of the gettings on the instrumentation that initiate or control core
and containment cooling have tolerances explicitly stated where the high
and low values are both critical and may have a subatantial effect on
safety. The set points of other instrumentation, where only the high or
low end of the setting has a direct bearing on safety, are chosen at a
level zvay 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 {nitiated by protective instru=-
mentation shown in Table 3.2.A which senses the conditions for which iso~
lation is required. Such instrumentation must be available whenever pri—

‘mary containment integrity {s required,

The instruocentation which initfates primary system isolation {s connected
in a duasl bus arrangement.

The low water level instrumentation set to trip at 177.7" (538" above
vegpel zero) above the top of the active fuel closes isolation valves in
the RHR System, Drywell and Suppression Chamber exhausts and drains and
Reactor Water Cleanup Lines (Group 2 and 3 isolation valves). The low
reactor water level finstrumentation that 18 set to trip when reactor water
level 18 (097" (470" above vessel zero) above the top of the active fual
closes the Main Steam Line lsolation Valves and Main Steam, RCIC, and HPCI
Drain Valves (Group 1 and 7). Deta{ls of valve grouping and required
closing times are given in Specification 3.7. These trip settings‘are
adequate to prevent core uncovery in the case of a break in the lsrgest
line assuming the maxinum closing time.

The low teactor vater level ingtrumentation that is set to trip when reactor
vater level is /097" (470 above vessel zero) above the top of the sctive
fuel (Table 3.2.8) also Ini{tiate the RCIC and HPCI, provides i{nput to the

G\
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LPCI loop selection- logic and tripo the recirculation pumpa.‘ The low
reactor water level inakrumemtarion that 18 set to trip when reactor|
vater level is 17.7" (378" above vessel zero) above the top of the active
fuel (Table 3.2.8) {nitlates the LPCIL, Core Spray Pumps, conrribu:es to!
ADS fnf{ctiation and starts the diesel generatora. These trip . actting‘
levels vere chosen to be high enough to prevent spuripus actuation but
low enough to {niciate CSCS operation so that post accident cooling can:
be accomplished and the guidelines of 10 CFR 100 will not be violated.

Por large breaks up to the complete circumferential break of a 28a1n¢h |
recirculation line and with the trip setting. given abovt. CS¢S initiation
it inftiated in time to meet’ chc above. -criteria. - . b

The high drywell pressure 1nutrumcntation ‘{8 ' a diverse uignnl to the,
vater level fnstrumentation and in addition to initiating CSCS, it causes
foolatlon of Groups' I -and 8 ﬂsolatlon vulvea¢ For the breaks: diecuaucd
above, this instruméntation vill 1n1u1ate‘cs¢s operation at about the
game timc as- the low water level instrumentation.‘thun the reaultn ‘given
above are applicable ‘here also. 1 1

Venturi{s sre provided in the main eteam lines as & mecans of meaeuring
steam flow and alao limiting the loss of mass inventory from the vessel
during a stean line tkreak accident. :The primery function, of the 1nsLtu—
mentation is to dcteut a break in the main stesm line. For the wvorst.
‘¢age’ acéf{dent, main steam line ‘break outside: the drywell, -a trip setting
of 140X of rated steawm flow in conjunction with the flow limitera and
main steam line valve ClOﬂUfP‘ 1imits the masss inventory 1039 such thac
fuel s not uncovered, ‘fuel cladding. temperatures remain. below lOOO'T

and ‘release of radioactivity to the énvirons: is well belov 10 CFR 100
guidclineﬁ Reference Section 14.6.5. FSAR. N

Teoperature monitorlng fnscrumentation (s provided in the maln stear line
.tunnel to detect leaks in these arecan. . Trips are. prnvldcd on this instru-
mentation and when cxceeded, cauee closurc of fsolatfon valves. The
9ctt£ng of 200 F for sthe m011 ateam linc tunnel detector {s low enough to
detect lecaks of the crder of 15 gpm,‘thusm {t {es capable of covering. the
entire spectrum of breaks. For large bresks, the high stean flou instru-‘
mentation is a backup to the :emperetuﬁe inatrumentation.: .

High radisciop mopitdrs in ‘the ‘main eteéam! line tunnel have been. provided

.to detect pross fuel failurc 83 in "the icontrol ‘rod drop accident. With

the 'éstablished" sotting of 3 times normal lbackground, and main steams | |
Iine {solatfon valve closure, fisaion product velease {is limited so that

10 CFR 100 guidclﬂnes are not exceeded for this accident. Reference

Section 14:6.2 FS/ An alaim, witn a_noninal set point of 1.5 %
normmf fufi poaarhgzcxvroumd¢ .E orovided P S0, P! C 3 Iy

Pressure inastrumentation is provided to clcse the main steam {solation
valves. in ‘Run Mode when the zain: sceam line pressure drops below 825
poig.

112
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TENNESSEE VALLEY AUTHORITY
DOCKET NO. 50-260
BROWNS FERRY NUCLEAR PLANT, UNIT NO. 2
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 38
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
Tetter 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. 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 (i1) 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. h







—
e

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

(2) Technical ‘Specifications

The Technical Specifications contained in Appendices
A and ‘B, as revised through Amendment No. 38, are
hereby incorporated in the license. The Ticensee
shall operate the facility in accordance with the
Technical Specifications,

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

‘FOR THE NUCLEAR REGULATORY COMMISSION

Thomas K.”Ippolito, Chief

Operating Reactors Branch. #3
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

[

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
ni/mna

2. Marginal lines indicate revised area. Overlead pages are provided for
- convenience. :
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TADLLE 3.2.A ) "
PRIDMARY CONTAIRMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION )
Hintis=m Mo, .
Opacadle Par
Txip Sys (1) Functfon Trip Level Setting Action (1) Renacks
2 Inatrunent Chamnel - > 538" above vessel zerq A or 1. Below trip sett!ng' doas the ‘
Besctor Lov Water Level SG) (B and E) following: - -
- a. Iniciates Reactor Building
Isolation s
b. Infcfates Primary Contaip=ent
N Isolation
c. Infitiates SCTS
1 Instrunest Channel = 100 + 13 pafg - D 1. Above trip satting icolates the
Reactor High Prescure i shutdowvn cooling suction valves
of the RER system.
2 Inatrument Channel - > #70%above vessel zero. A 1. Belov trip setting fnitiates Msla
w Reactor Low Water Level Stean Line Isolatfion
o (LIS-)-56A-D, SW ¢1) »
2 lastrument Channel - " <2 poig A or 1. Above trip satting doos the
- High Drywell Preagure (6) ‘ (8 and B)- following: :
(PS-64-56A-D) a. Inftiates Reactor Building Q
Isolation
- b. Initiates Primary Contaioment
Isolatfon
- c. Inft{ates SCTS
2 Instnument Channel - £ 3 tizes oormal rated B 1. Above trip setting fnftiateo Mafn
Bigh Radiation ¥afn Steamn full power background Stesn Lins Ieolation
Line Tuanal (6)
2 Instruncent Channel = 2825 psig (4) ‘ - B 1. Belov trip setting fuitiates Main
Lov Pressure Hain Steanm Stean Line Iaolatfon
Line .
2(3)  Instrument Channel - < 140X of rated stean {lov B Above trip setting fnftiatea Main

High Plov Hatia Stean Llne

Amendment No. 38
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Minimum No.
{Operable Per

TABLE 3.2.A (Continued)

Sys (1) Function: Trip Level Setting Action (1) Remarks
2 Instrument Channel - < 200°F B 1. Aoove trip setting initiates
Mein Steam Line Tunhel Main Steam Line Isoletion
High Temperature
2 Instrument Channel - 160 - 180°F c 1. kbove trip setting initiates
Reactor Water Cleenup ' ’ Isolation of Reactor Water
System Floor Drain High Cleanup Line from Reactor ‘and
Temperature Reactor Water Return Line. T
2 Instrument Channel - 160 - 180°F C .1, Same as above
‘Reactor Vater Cleanup :
System Space High
| 2 .. Temperature -
c‘ F Pl
"""""" 1 Instrument Channel - < 100 mr/hr or dowscale "G~~~ 1.° 1'upscu;e or 2 downscale will
Reactor Building Venti- : _Initiate SGTS'
lation High Radiation - b,r Isolate reactor -zone and
| Reactor Zone refuleing floor.
) ~Close atmosphere control system.
1l Instrument Channel - <100 mr/hr or downscale F 1. 1 upscale or 2 dowrscale will
Reactor Building Venti- e. Initiate SGTS. :
lation High Radiation “Isolate refueling floor.
Refuleing Zone ¢, Close atmosphere control
_ . . system. T
» § . ‘ll,
7 ] 2 (7)(8) Instrument Channel Charcoal Heaters< 2000 H and 1. Below 2000 cfm, trip setting charcoas
""""""""" SGTS Flow - Train A c¢im R, H.' Featers< 2000 (A or F) ‘heaters will turn-on. | .
I Heaters - — - - - - - - - - ofm T 2. Below 2000 cfin, trir setting R. H. ,5 o
nheaters will shut off.
2 (1)(8) Instrument Channel Charcoal Heaters< 20C0 H and 1. Zelow 2000 cfm, trip setting” charcoa
SGTS Fiow - Train B cfm R.E. Heaters<'2000 "~ (A or F) heaters will-turn-on.—— — -
nieaters cim 2, 3Below 2000 cfm, trip setting R H. o
neaters will shut olf.
2 (7)(8) instrument Channel Charcoal Heaters< 2000 ¢fm H and 1, Belew 2000 cim, irip settins cha“coa- .
S5TS Fiow - Train C R.H. Heaters< 2000 cin (Aor F) heaters will turn on.”
licaters ) - 2. 3Below 2000 ¢y, tr*o settinz R. H.




¥

QJ e
Channel share® by RPS and Primary Containment &Qetor Vessael Isolation
Control System. A channel failure may be a channel failure in each system,

Atradn {5 conufdered o trip ayntem. . < :

Two .out of three SCTS trains required. A failure of more than one will require
action A and F. )

There is only one trip system with ‘auto transfer to two power sources,




atolmm o,

JAMLE 3.2.8 .

IHSWAT[ON mf muuns OR CONTAOLS THE CORE AHD CONTAIMT COOLING SYSTD‘S

et

- -

Tuﬂ

Oparable Par’ ) ‘. Nt : - .
Txip Sys (1) Function - - . Trip Level Setting *Action ‘ Renarks _
l lustoument Chbacoel. < > 470" sbove vessel zero. A “1., :Below. trlv setting {nitiated BFCI,
i * Reactor Low. Ultct bevd :
’ 2 Iostnment Channel - - . > 470 above vessel zero. A - Y :Hdltiplier':tej-f’x"mlt«l“e' RCIC. s
! Beactor ..ou Unter Lewal ) .
- 2 i;—;.—.;r‘“x—A.-.: Channel = ‘> 378" above wessel zero. A 1. Belov trip-setting {afitiates CSd.
N Qeaccor Low Mater Lavel Holtiplier relays {nitiate LFCL. |
: xs-}-su—o su 2 y
"""""""" (L o ) S 34 im;ﬁip;ict .CE€iRY froaiCSS 'Lﬁ! fates . “n
s . aeeident sfgnal. (15). - Ix
~y -
) (1L} h.:nmtannn 2 ei - > 3i8'; nbonf mucl xcro. A 1. Belov trip settiage in ‘conjunction
| Reuttor Low Vater Level - - i " wAtk dryvell high prassure; lov—-
. (LIS-3-58A-D, SV §2) - ) ’ vater lével peratesive, 120 sec. ded
, , o ] timer and CSS or WR puap nynalag,
) i 4{aiciaces ADS.
1(16)  Indtrwsent Chamel - S44" above vessel zero. A ‘1. Belov trip-setting peratastve lor
...... e Usrar 1 aval . {nitiating 3ignals on ADS..
’ o AU AW 'ﬂL:l mcl. -
' Permfasive (LIS-3-184 & '
,,,,,,,,,,,,,,,, 185, sw 1) e e
""""" 1 Iastruwent Chanmel - - 2312 5/&6“ sbove vessel zero, - A - - 1. Below. trip uttins pravents m"::"
Reactor Lov Water Lavel (2/3- core haight) tent operatfon of contalomeat gpray
(LITS-3-52 § 62, SN 1) e durins u:ctdcnt 7condﬁiiitiioin: m
. : 1udv¢r°
z. Inatrumeat Channél 1< p< I poig A 1. Belou trip setting pravents.
Dryvell :tnh ?..“: are - p__: pote ) tent operation of iqntnlnaen&n?u!
(PS-64-58 E-H) ) durlng accldcnt condltton:. ]
. - ‘ Y S ) !
- Amendment No. 38 - - SR - B
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TABLE ).2.3 (Centinued)

£9

Trin Sys (1) Func;ion " Tcip Level Setting Action Renmarks
2 Instrument Channel - < 2 psig 7 A 1. Above trip serting in conjunction v{ e
Dryvell High Pressure . lov reactor pressivre Inftfates CS%. -
(PS-64-58 A-D, SW M2 Multiolier relays inftiate HPCI.
. 2, Multiplier velay frou CSS {nitlates
accident signal.(1%).
2 Instrusent Chaanel - > 4£70"sbove vessel zero A 1. Below trip setting teips recircvla~
-Reactor Lowv Water Level tion pumps o
" (1LS-3-56A, B, C, D)
. ) =]
2 Tastrunent Chananel <1120 psig A 1. Above trip secting trips recirculs- 2
Reactor High Pressure e clon pusps r
(P3-5-204 A, B, C, D) N
2 Instrument Chaonel - < 2 psig ) ‘ A 1. Above trip setting ia conjunction v
Drywell High Pressure lov resctor pressure fnittates LPCi.
(PS-64-58A-D, SW £1) oo .

. 2(16) Instrument Channel - £ 2 psig , A 1. Above erip setting in conjunctioa A ) '-/
Dryvell High Pressuve . - i .lov reactor water level, dryvell hig
(P5-64-57A-D) . pressure, 120 sec, delay timer aod C

- or RIR puwp tunning, fnitlates ADS.
"2 lastrument Channel = Lso psig + 15 A 1. Selow triy setting permissive {or :Ipening
Reactor Lov Pressure : . €8S and 1FCI adnissiin valves.
(PS-3-74 A & B, SW #2)
(Ps-68-95, SV 12)
(?s-68-96, sw #2)
2 lastruaeat Channel - 230 psig f,ls ‘ E A 1. Rezirculation discharge valve

Reactor Low Pressure
(PS-3-74A & B, SW {1)
(PS-68-95, Su 11)
(rs-68-96, SW #1)

Amendment No. 38
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.TABLE 3,2.B (Continued)

X{a{oun No. .
Operable Per .
Trip Sys (1) Funct {on Trip Level Setting A;tion . Rema; )

] 1 Instrusent Chaagcel - 100 psig + 15 A 1. Below trip setting in conjunction with

=i S MRLLACll W i

{s
‘contaimeent iSoiacion signal and both
suction valves open will close RUR (LpCl) .

admission valves,

2 Core Spray Auto Sequencing. 6< t <8 secs. ‘ B 1. With diesel powver
: Timérs (3) : Z, Une: par motor
2 ) LPCI Auto Sequéncfng @~ O0<t<) sec. B 1. Vith diesel povwer
"""""""" Timers (5) ' -
> 2, Une per motor
1‘ -
1 RHRSW A2, B1, C3, snd DL 13 <t <1S sec. A - 1. With dfesel pover
©+ -Timers .. '
Y <. Une per pump .
2 Core Spray and LPCI Auto 0<t<l sec. B 1, Wich qoma} b?wer
. Sequencing Timers: (6) 6<t<8 sec. 2. One per:CSS motor
12 <t <16 sec. 3. Two pe -
-— . . per RHR motor .4
: » 18 <t < QL sec. : ‘ o
1 RHRSW A3, Bl, C3, and DL 27 <t <29 sec. A l. With normal power
rrrrrrrrrrrrrrr Tomers - - - - - - - - - - -

2. One per pump = o o
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'}D)‘ _Unit 2 Q

BASES

In addition to reactor protection instrumentation which initiateo a8
resctor scram, protective instrumentatfion has been provided which
{nitiates action to mitigste the consequences of accicents which are
beyond the operator's ability to control, or terminates operator er-
rors before they tesult {n serfous consequences. This set of speci-
fications provides .the limiting cond{tions of operation for the primary
system isolation function, initiation of the core cooling systexzs, con-
trol rod block and standby gas treatment systems. The objectives of

the Specifications are (L) to asssure the effectivencss of the protec-
tive inatrucentation when required by preserving its capability to
tolerate a eingle fallure of any component of guch systems even during
periods when portions of such systems are out of service for maintenance,
and (11) co prescribe the trip settings required to assure adequate per-
formance. When necessary, one channel may be =made fnoperable for brief
{ntervals to conduct required functional tests and cslibrationa.

Some of the settings on the instrumentation that initiate or control core
and contafinment cooling have tolerances explicitly stated where the high
.and low values are both critical and may have a subatantial effect on

safety. The set points of other instrumentation, vhere only the high or

"low end of the setting has a direct bearing on safety, are chosen at a

lavel awvay from the normal operating range to prevent inadvertent actus=-

“tlon of the safety system involved and exposure to abnormal eituations.

"Actuation of primary containment valves is initiated by protective inatru-

wmentation shown in Table 3.2,A which senscs the conditions for which {so-
latfon is required. Such instrumentation must be available vhenever pri-
mary contafinment integrity {s required.

The fnstrucentatfon which {nftiates primary syatem isolation {s connected
in 3 dual bus arrangement.

The low water level instrumentatfon set to t}ip at 177.7" (538" above
vegael zero) above the top of the active fuel closes i{solation valves in

‘the RHR System, Drywell and Suppression Chamber exhausts and drsins and

line assuming the maximuwm closing time.

Reactor Wacer Cleanup Lines (Group 2 and 3 fsolation valves). The low
recactor water level dnstrumentation that 18 set to trip when resctor wvater
level 18 1091 (470" above vessel zero) above the top of the active fuel
_closes the Main Steam Line Isolation Valves and Main Steam, RCIC, and HPCI
"Drain Valves (Group 1 and 7). Details of valve grouping and gequired
clooing times are given in Specification 3.7, These trip gettings are
adequate to prevent core uncovery {n the case of a break in tha largest

.

The low teactor vater level {nstrumentacion that {s set to trip vhen reactor
vater level {n/ea.7" (470 above vessel zevo) sbove the top of the activae
fuel (Tabie 3.2.8) also {nitiace the RCIC and HPCI, provides {nput to the

S
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3.2 BASES ‘. ] ‘. o . |
LPCI loop selcction logic and Lripe the recirculation pumps. . The low
reactor water level {natrumentation that is set to trip when reactor ) .
wvater level 48 17.7" (178" sbove vessel zero) above the top of the active:
‘fuel (Table J.2.B) tnftiatcs the LPCI, Core $pray Pumps, contributes to
ADS (nicttation anl «tarty the dicyel generatora. These trip setting
levels vere chosen to b high cnough to prevent spurious actuation but
lov enough to inttiate CSCS operation wo that post sccident ¢ooling can
be accomplinhed and the pufdelines of 10 CFR: 100 will not be violated.
v For largc breake up to the complete circumfercntial break of a 28-<inch | |
recirculation line and w{th the tiip setting given abovc. CSCS initidtion
to fnitiated {n time to meet the abovc criteria.

%7

The high drywell proasurr {nstrumentation i{e'a diverse signal to the
water level inatrumentation and {n addition to inftiating CSCS, it causes: Coe
{solatfon of Groups 2 and 8 Lsolatfon valves. For the breaks discussed
- above, this instrumentatton will tnftiate CSCS operation at about the
game time as the’'lov wvater level instrumentation; ithus the results given

above are applicable here also. e

Venturis src provided in the main stcam lines as a mcans of ﬁcaburgﬁg

steam flov and alno limiting the loss of wmass inventory from the vessel

« during s steam line treak accident. The primary function of the instru-
'mentation {s to dectect a break in the main stcam line. ' For the vorst

‘ casc accident, main steam line break outside the drywell, a trip setting
T of 140%Z of rated stesm flow in conjunction with: the flow limiters and

. main steam line valve closure, limité the mass Inventory los$ such that
R .+ fuel £s not uncovered, fuel ¢ladding teinperatures remain below 1000 F
. ) and relcase of radfoact{vity to the environs/is well' be!ow 10 CFR 100
puldelines. Relerence Section 14.6.5 FSAR. ‘

1 s orevature wonftorfag (ns(rumﬂmtJ!iun {o proviided 1 the ownin pteam line i
tunnel to detect Jeakn fn thene avean.  Tripo are provided on this {nstru-

mentatfon amd when excended, caune clonure of fvolation valves. The

vetting ol 200°F for the matn wteanm [fne tunnel deteccor 1y Jow enough to

datact lcakn of the erder of 1% gpm; chus, {t 1s capable of <over1ng the

. . entirc epectrum of breaks. For large breaks, the high steam: flow inetru-

mentation 13 a backup to the temperature fnstrumentation.

e : High radiation monftore in the main steam Yinc tunnel have been provided
R . to -detect pross fuel failure a9 in the control -rod drop accident. ' Rith
the established setting of 3 times normal background, and msin stecam
e v - line {golation valve clogure, (Lanf{on product releawo i3 limfted so0 that «

10 CFR 100 guidelines are not sxcceded for this! accident. ' Réfekénce

. “Sectipn 14.6.2 FSAR. An alarw, with a nom 31 set point of 1.5 x .
. . normal full pover cackecround, i orovioec aﬁ | P ‘ 5‘ b

Pressure f{nstrumentacion s proviucd to:close the maoin Bteam‘isblation
) valves fn Run Mode when the mosfn steam line pressure drops below 825
U : peig. :
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TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-296
BROWNS FERRY NUCLEAR PLANT, UNIT NO. 3

AMENDMENT 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 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. 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 A

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







2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment and paragraph 2.C(2) of Faciiity License No. DPR-68
is hereby amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices
A and B, as revised through Amendment No. 14, are
hereby incorporated in the Ticense. 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 #3
Division of Operating Reactors

Attachment:
‘Changes to the Technical
Specifications

Date of Issuance: August 2, 1978







ATTACHMENT TO LICENSE AMENDMENT NO. 14

FACILITY OPERATING LICENSE NO. DPR-68
DOCKET NO. 50-296 -

Revise Appendix A as follows:

1.

2.

Remove the following pages and replace with identically numbered pages:

Marginal lines indicate revised area.

b |
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T TABLE 3.2.A <.
PRIMARY CONTAINMENT AND REACTOR BUILDING ISOIATION INSTRUMENTATION

¥inimum No.
Operable Perx

Txip Sys (1) Function_ Trip Level Setting Action (1) Remarks
2 Instrument Channel - 2 538" above vessel zero A or 1. Below trip setting dces the
Reactor Low Water Level (6) : {B and E) following:
a. Initiates Reactor Building
Isolation
b. Initiates Primary Containment
Isolation
c. Initiates SGTS
1 Instrument Channel -~ 100 + 15 psig . D 1. Above trip setting isolates the
" Reactor High Pressure shutdown cooling suction valves
of the RHR system.
¥ ]
! 2 instrument Channel - 2 470 above vessel zero A 1. Below trip’'setting initiates Main
i Reactor low Water Level Steam Line Isolation
(LIS~3-56A-D, SW #1)
]
2 Instrument Channel - S 2 psig A or 1. Above trip setting does the g
High Drywell Pressure (6} (B and E) following: =
(PS-64=-56A~D) . a. Initiates Reactor Building 8
9 Isolation
b. Initiates Primary Containment %
Isolation sy
c. Initiates SGTS L
2 Instrument Channel - $ 3 times normal rated B 1. BAbove trip setting initiates Main
High Radiation Main Steam full power background Steam Line Isolation e
Line Tunnel (6) ~
2 Instrxument Channel - 2 850 psig (&) B 1. Below trip setting initiates Main e
Low Pressure Main Steam Steam. Line Isolation
Line .
2(3) Instrument Channel - S 180% of rated steam flow B 1. Above trip setting initiates Main
High Plow Main Steam Line Steam Line Isolation
2 Instrument Channel - € S 200°F B 1. Above trip setting initiates
Main Steam Line Tunnel ) ) Main Steam Line Isolation,

High Temperature
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Kinimun No.
Operable Per .
Trip Sys (1)

2

N

. A W

2(16)

»9

1(16)

Amendment No. 14

Table 3.2.B

INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

FPunction

Trip Level Setting

Instrument Channel -
Reactor Low Water Level

Instrument Channel -
Reactor Low Water Level

Instrument Channel -
Reactor Low Water Level
(LIS-3-58A-D, SW #1)

Instrument Channel -
Reactor Low Water Level
(LIS-3-58A-D, SW #2)

Instrument Channel -
Reactor Low Water Level
Permissive (LIS-3-184 §
185, SW #1)

Instrument Channel -~
Reactor Low Water Level
(LITS=3-52 & 62, SW #1)

2 470"above vessel zero.

2 &70" above vessel zero.

2 378" above vessel zero.

2 378" above vessel zero.

2 544" above vessel zero.

2 312 5/16" above vessel zero.
(273 core height)

Remarks

1.

Below trip setting initiated
RPCI.

Below trip setting, associated
with LPCI loop selection.
Hultiplier relays initiate RCIC.

Below trip setting initiates
CSS. Multiplier relays
initiate LPCI.

Multiplier relay from CSS
initiates accident signal (15).

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.

Below trip setting permissive
for initiating signals on ADS.

Below trip setting prevents
inadvertent operation of

of containment spray during
accident condition.






Minimun No.
Oporable Per
’rtxg Sys (1)

S9

2(16)

-Amendment- No. 14

Table 3.2.B

Drywell High Pressure

(PS-68-57A-D)

INSTRUHZNTATIOH THAT INITIATES OR CONTROLS THE CORE AND CORTAINHBM‘ COOLING SYS‘I‘D!S ) kA
\-m ot = -
Function. . Trip lLevel Setting Action Remarks - "‘, '
Instrument- Channel - 1sps 2 psig A 1. Below trip setting prevents :
Drywell High Pressure . inadvertent operation of -
(PS~64~58 E-H) . containment spray during S .
. accident conditions. -, v . .
Instrument Channel - S 2 psig A 1. Above trip setting in [T e
Drywell High Pressure. conjunction with low reactor . Pl
(PS-68-58 A-D, SW #2) pregsure initiates CSS. '
. Multiplier relays initiate HPCI. .
. 2. Multiplier relay from CSS
initxates accident signal. (15)
Instrument Channel - 2 #70"above vessel zero "A 1. Belou trip setting trips
Reactor Low Water Level recirculation pumps -
(LS-3-56A, B, C, D) :
Instrument Channel $1120 psig A 1. Above trip setting trips
Reactor High Pressure recirculation pumps .
(PS-3-204 A, B, C, D)
Instrument -Channel - S 2 psig ' A 1. Above trip setting in
Dxywell High Pressure - - » conjunction with low reactor
(PS-68-58A-D, SW #1) - pressuxe initiates LPCI.
Instrument Channel - S 2 psig A 1. Above trip setting in

conjunction with low reactor
water level, drywell high !
pressure, 120 sec, delay .timer
and CSS or RHR pump running,
initiates ADS.
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y 3.2 BASES

- In addjtion to reactor protection instrumentation which initiates
4 reactor scram, protective instrumentation has been provided
which initiates action to mitigate the consequences of accidents
which are beyond the operator's ability to control, or terminates
operator errors before they result in serious consequences. This
set of specifications provides the limiting conditions of
operation for the primary system isolation function, initiation
of the core cooling systems, control rod block and standby gas
treatment systems. The objectives of the Specifications are (1)
to assure the effectiveness of the protective instrumentation
when required by preserving its capability to tolerate a single
failure of any component of such systems even during periods when
portions of such systems are out of service for maintenance, and
(ii) to prescribe the trip settings required to assure adegquate
performance. When necessary, one channel may be made inoperable
. for brief intervals to conduct required functional tests and
calibrations.

Some of the settings on the instrumentation that initiate or
control core and containment cooling have tolerances explicitly
stated where the high and low values are both critical and may
have a substantial effect on safety. The set points of other
o instrumentation, where only the high or low end of the setting
has a direct Lkearing on safety, are chosen at a level away from
the normal operating range to prevent inadvertent actuation. of
the safety system involved and exposure to abnormal situations.
Actuacion of primary containment valves is initiated by
™~ ~— protective instrumentation shown in Table 3.2.A which senses the
: conditions for which isolation is required. Such instrumentation
: must be available whenever primary containment integrity is
required.

. 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 closes
isolation valves in the RHR System, Drywell and Suppression
R Chamber exhausts and drains and Reactor Water Cleanup Lines )
SR (Group 2 and 3 isolation valves). The low reactor water level

- instrumentation that is set to trip when reactor water level is
109.7 (470".above vessel zero) above the top of the active .fuel
closes the Main Steam Line Isolation Valves and Main Steam RCIC,
and HPCI Drain Valves (Group 1 and 7). Details of valve grouping
and required closing times are given in Specification 3.7. These
ST tcip settings are adequate to prevent core uncovery in the case
.ot of a break in the largest line assuming the maximum closing time.

C The low recactor water level instrumentation that is set to trip
. when reactor water level is /09.7” (470’ above vessel zero) above
Cot the top of the active fuel (Table 3,2.B) also initiate the RCIC

Pl
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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. 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

Introduction

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 (BF1, 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 Tow water level
during turbine trips at high power.

The low water level setpoint, which is commonly called the L, 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 Lo 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

ECCS Performance With the Lo Setpoint at 470 Inches

To justify that the Browns Ferry ECCS performance will remain acceptable
with the new L2 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.
using approved calculational methods and input. For the large 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 with 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 BF1 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 Ly 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 L» might affect the nature of the worst break. 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 BF1 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 1is. 2151°F. o

For.,BF3 the PCT.has been calculated to be 2030°F (Reference 3). Although
-errors have been identified in both the input data .d@nd 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 not be significantly above 2030°F. 'Since the
March 10, 1977 Orders to all licensees with BWR facilities, 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) Based 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-
‘clude that the present PCT for BF3 is no more than 2050°F for the worst
break condition.




TR




. 2.2

We conclude that addition of 20°F to the current PCT values adequately
represents the effect of the proposed Ly 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 Lp is acceptable in terms of its possible
effect on ECCS performance.

Effect of Reduction in L2 on Results of Anticipated Transients

MCPR 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
MCPR reduction due to these events. do not take credit ((and not taking
credit is conservative) 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 MCPR or LHGR Timits.

Because the MSIV closure-flux scram event, which demonstrated compliance
with the ASME Code requirements on peak vessel pressure, does .not take
predit for any L2 trips, this event has not been re-analyzed.

‘We have considered the possibility that the reduction in Ly could involve
an increasé 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
'MSIV flow isolation setpoint should occur, isolation would be initiated
by either high temperature or high radiation levels in the steamliine
tunnel before the water level drops to the Ly setpoint. On this. basis

we .conclude that the potential consequences of postulated steamline
breaks will not increase due to the reduction in Lj.

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 Ly 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 inch decrease from the minimum water level without the change in L2.




1
'
. ‘ . .
. . . . .
«
N . . .
. . . .
v
e
I . . .
.
. . . f
- . . .
. . . .
- - . !
. o . .
. ' ' N
- : . | | | | . n .




3.0

4.0

5.0

’ ‘ 0
v
.

On the basis that MCPR reduction, LHGR, and MSIV-closure-Flux Scram

are not sensitive to the Ly setpoint, we conclude that new analyses of
MCPR, LHGR or pressure limits are not necessary. HWe have also concluded
that the consequences of steam 1line 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 result 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 valid for all three of the Browns Ferry units which are
identical with regard to the transients of interest.

Evaluation

‘Based -on our review of TVA's analyses of the worst case LOCA and the

most severe anticipated transierit .assuming the proposed L, set point,
we conclude that the reduction of the Tow 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 accident or transient.

Environmental Considerations

We have determined that these amendments do not .authorize a change

in effluent types or total amounts nor an increase in power level

and will not. result in any significant environmental impact. Having
made this determination, we have further concluded that these amendments
involve an action which is insignificant from the standpoint of
environmental impact, and pursuant to, 10 CFR §51.5(d)(4) that an
environmental impact statement, or negat1ve declaration and environmental
impact appraisal need not be prepared in connection with the 1ssuance

of these amendments.

Conclusion

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

a significant increase in the probability or consequences of accidents
previously considered and do. not involve a significant decrease in a
safety margin, the amendments do.not involve a significant hazards
consideration, (2) there is reasonable assurance that the health and
safety of the public will not be endangered by operation in the
proposed manner, and (3) such activities will be conducted in
compliance with the Comnmission'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: 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 )
OPERATING LICENSES -

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, é and 3, lgcated in
Limestone County, Alabama. The amendments are effective as of the date
of issuance.. _

The amendments change the Technical Specifiéations to lower ?he
reactor low water Jlevel setpoint from 490 inches to 470 dinches.

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 regu]ations{ The Commission has made
-appropriate findings as required by the Act and the Commission's rules
and regulations in 10 CFR Chapter I, which are set forth in the Ticense
amendments. Prior public notice of these amendments was not required

¥

since the amendments do not involve a significant hazards consideration.’
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The Commission has determined that:the issuance of these amendments
will not result in any significant environmental impact and that‘pursuént
to 10 CFR 251.5(d)(4) an environmental impact appraisal need not be .
prepared in'connection with issuance of these amendmenfs.s

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, 14
to License No. DPR-68, and (3) the Commission's related Safety
Evaluation. A1l of these items are available for public inspection

at the Commission's Public Document Room, 1717 H Street, N, W,,

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

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

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

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

Reactors.
Dated at Bethesda, Maryland, this 2 ‘ day of . August ]9?8. ,
FOR THE NUCLEAR REGULATORY COMMISSION

Thomas A, I pg:ito,“Chief ’

Operating Reactors Branch #3
Division of Operating Reactors
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