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#p. M. B. Hughes

Manager of Power

Tennessee Yalley Authority
#30 Power Building
Chattanooga, Tennessee 37401

Dear Mr. Hughes:

The Commission has issued the enclesed fmendments Nes. 44, ¢ and /7
to Facility Licenses Nos. npr-33, DPR-52 and DFR-63 for the Browns
Ferry Huclear Plant, tnits Mos. 1, 2 and 3. These amendments consist
of ckanges to the Technical specifications in response to your requests
of Rugust 2, 1978 (RFKP TS 112) and August 11, 1978 (2FNP TS 114).

The changes: (1} pereit the gverage power range monitor system to

be inoperable in the refuel mode, provided the source range monitors are

" connected to give 2 non-cofncidence, 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 least four IfMs (one in each
core quadrant} are connected to give a non-coincidence; high flux scram;
(3) clarify ambiguous portions of the Technical Specifications related

tn the rod hlock moniter system: (4} renove reference to an nbsolete

1668 version of an ASTH procedure, {5) modify the list of snubbers that
are reguired tovhe pperahle; (6) reriove a specification for additional
tests of secondary containment that only applied during the first fuel
cycle for each Browns Ferry Unit, and (7) alter one of the four locations
where milk samples are collected., With the concurrence of your staff, we
have made several minor changes in the proposed Technical Specifications
which you submitted, :
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Tennessee Valley Authority - -

cc:

H. S. Sanger, Jr., Esquire
General Counsel

Tennessee Valley Authorjty
400 Commerce Avenue

E 11B 33 ¢

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

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

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



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

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

A. The applications for amendments by Tennessee Valley
Authority (the licensee) dated August 2, 1978 and
August 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,

(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 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 license amendment is effective as of the date of its

issuance.
FOR THE NUCLEAR REGULATORY COMMISSION
i Lol
Thomas A Ippolito, Chief
Operating Reactors Branch #3
Division of Operating Reactors
Attachment:

Changes to the Technical
Specifications

Date of Issuance: November 16, 1978



ATTACHMENT TQ LICENSE 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
240/241

292/293
304/305

Revise Appendix B as follows:
Remove the following page and replace with jdentically numbered page:
41742

Marginal lines indicate revised area. Overleaf pages are provided for
convenience.
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TABLE 3.1.A

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATIC! REQUIREMENT

Min. No.
of
Opcrable
Insc.
Clunucls
Per Trip
System (1) Trip Punction Trip Level Secting
1 Mode Switch {n Shutdown
1 Manual Scram
RN (16) ‘
3 igh Flux < lgglggglgndicated
h | lnoperative
APRM (16)
2 Htgh Flux See Spec, 2,1,.A.1
2 High Plux < 151 rated pover
2 lnuperative (13)
2 Lounscale > 3 Indicated on Scale
2 Hisn Keactor Pressure ¢ 1055 peig
2 Hirh Jdewwell < 2 palg
Pressure (14) -
2 Reactor Lov Water 5 538" above vessel zero
Level (14) -
2 Hieh Yater Level in

Scraan

< 50 Gallons
Discharge Tank -

Modes in Which Function
Must Be Operable

Shut-~ Starcup/Hot
down Refuel(?) Standby  Run
X X X 4
X X X X
“(22) x (22) (5)
X X (s)
X
x(21)  xerry  (19)
x(21) X(17) X
(11) (11)  X(12)
-X{(10) X X
X(8) X (8) X
X X X
X X(2) X X

Acy

1.“

IQA

IGA
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TABLE 3.1.A (Continued)

Min. No.
of
?ggzable Modes in Which Function
Channels Must Be Operable
Per Trip Startup/Hot
System (1 Trip Function Trip Level Setting Refuel(7) Standby Run Action(1)
4 Main Steamn Line Isolation < 107 Valve Closure X(3)(6) X(3)(6) X(6) 1.Aor 1.C
Valve Closure ‘
2 Turbine 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) ¥(4) 1.Aor 1.D
2 “urbine Centrol Valve - > 550 psig X(4) X(4) x(4) 1.Aor 1.0
Loss of Control Qi1
°rassyre
2 “Jrbine First Stage < 154 psig x{18) x(18) X{18) (19)
"ressure Permissive
2 Turbine Condenser Low > 23 In. Hg. Vacuum X(3) X{3) X 1.A0r 1.C
Yacuum .
2 “zin Steam Line High < 3X Normal Full Power X(9) X(9) X(9) 1.Aor 1.C

“adiation (14) Background (20)
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1.

There shall be two onetsable or tripped trip ayatems for each function.
If the minlauw number of opurable {nstrumeat channels per trip system
cannot be met for both trip syastems, the appropriata actions listed
below shall be taken,

A. Infitiate insertion of operable rods aud complete insertion of all
operable 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 line i1solation valves
within 8 hours.

D. Reduce power to lzss than 307 of rated.
Scram discharge volume lLigh bypass may be used {n shutdown or refuel

to bypass scram dischatge volume scram with control rod block .for
Yeactor protection system reset,

Bypassed {f rcactor pressure < 1055 psig and mode switch not in run.

Bypassed vhen turbine first stage przssure i{s less than 154 psig.

IRM's are bypassed when APRM's are onscale and the reactor mode switch
i8 In the run position,

The deeign permits closure of any two lines without a scram being
Initfated. ‘

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

A. Hode switch in shutdown
8. Manual acram
C. MHigh flux IRM

B. Scrawm discharge volume high level

" E. APRM 15% scram

Not required to be operable when primary containment integrity 1{s not
required.

Not required if all main steamlines are isolated.

35



10.

19,

‘2.

13.

18,

1S.
16.

17.

18.

19.

20.

21.

22,

Not required tc e operible when the reacto ©Dressure vessel
head is not bol.cd to the vessel. ~

The APRM downscale trap funct;on is only active when the
reactor mode switch is in run.

The APRM downscale trip {2 automatically bypassed when the
IRYM 1nstrumentation 18 operable and not high.

Less than 1“ operable LPRM*s will cause a trip system trip.

Channel shared by Reactor Protection System and Primary
Containment and Reactor Vessel Isolation Control System. A
channel failure may be a channel failure in each systenm,

The APRM 15% scraﬁ is bypas=ssed in the Run Hode,

Channel shared by Reactor Protection System and Reactor
Manual Control System (Rod Block Portion). A channel failure
may be a channel fallure in each system. ‘

Not required while performing lcw power physics tests at
atmospheric pressure during cr after refueling at power
1eve18 not to exceed 5 MW(t).

Operability is required when normal first-stage pressure is below
30% (< 154 psig).

Action 1.A or 1,0 shall te taken only if the permissive fails
in such a manner to prevent the affected RPS logic frem
performing its intended function. Otherwise, no acticn is
required,

An alarm satting of 1.5 times norma! background at rated power shall
be established to alert the operater to abnormal radia; ‘on leveis in
primary coolant.

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 links is required to provide non-coincidence high-flux scram
protection from the Source Range Monitors. -

The three required IRM's per trip channel is not required in the
Shutdown or Refuel Modes if at least 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 required to provide
non-coincidence high-flux scram protection from the IRMs.
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LIMITING CONDITIONS YOR OPERATION

SURTEILLANCE RZQUIRMMINTS

3.2.8 Core and Containment Cooling

Systems - Initiation & Comtrol

Control Rod Block Actuation

The limiting conditions of
operation for the inetrumen-
tation that inftiatees control
tod block are given in Table
J.2.c.

DELETE

Now covered by note T.c.

0ff-GCag Post Treatment Isolation
Finction

1. Off Gas Post Treatment Monitors

(s) Except as spccifiad 1in (b)
below, both off-gas

post treatment radiation
monitors shall be operable
during reactor operation.
The isoclation function
trip settings for the
monitors shall be sget at

a value not to excecd the
equivalent of the stack
release limit specified in

specification 3.8.B.1.

4.2, Core and Contatnaent Cooling

Systeme - Inftistion & Control

sre raquirad to bs operabla shall
de considered operadls §f thay
are within the rsquired surveil-
lance testing frequency and there
i3 no reascn to suspect that they
are {inopecrable. :

Contrel Rod Block Actustion

Instrunentation shall de function-
ally ceeted, cslibrated and checksd
a8 indicated in Table 4.2.C.

System logic shall be functionally
testod ‘ss indicated in Table 4.2.C,

Dff-GCas Post Treatment Isolation
Functions

1. Off-Gas Post Treatment Monitoring
System

Instrunentation shail ta funec-
tionslly tested, calibrated and
checked as {ndicated im Tsble
4,2.D.

Systen logic shall dea function=
ally tested as indicatsd in
Tabls 4.2.D, )



LINITING CONDITIONS POR OP° \T1lOM

SURVIILLANCE REQUI™ ~ZNT8

3.2,D O0ff-Gas Post Treatment Isolaticn L.I.D 0ff-Gas Post Treatment Tsolation

E.

L

Functions

(®) Prom and after the date
that one 6f the two off-gas
post treatment rad{stion
sonitors {s made or found
to be 1nopernb1¢, continucd
Teactor pover operation 18
pernissible during the naxt
seven dayvs, providad that
the incparable moniter {2
tripped {n the downscsle
position, One radiation
monitor may ba out of
servics for four hours
for functional test and/
or cslibration without
the mouitor beinsg 4n a
downscsle tripped
econdition,

(¢) Upon the loss of both off-
gas post treatment radia-
tion monitors, initiate an
orderly shutdown and shut
the mainsteam 1isolation

valves or the off~gas
isolation valve within
10 hoursy.

Drywell Leak Detection

The lindting conditions of opera-
tion for ths inatrumentation that
wonitors drywall lssk dstsction
aré given in Table 3.2.2.

Surval{ilznca Instrumantation

The limiting conditions fur the
instrunentation that providas
surveillancs information readouty
are given in Tablse 3.2.7.

Control Room lsolation

The limiting condirions for
dnstrumentati{on that {3o0lataea
the control room and (nitiatss
thes ctontrol roon suergancy
pressuricacion systems are Biven
in Tabls 3.2.0.

32

7.

0.

Function

Drvwell leaals Detseticy

Inztrumentstion ahell ba salidratsad
ard oheckad &8 Lndicct\u in Tab1¢
4.2.2,

Jurvafllance Inztpue=ntaticrn

tnntruniﬁt ctien shall be calidvrsiad
snd checked a0 {ndseascd in Tabla
42,2,

Control Xoom I'ola: 2

!ua:rumawtat&en shall be .alibra'ad
and ¢haéked a3 tadiontad ia Table
4.2.0,



M{o{oua No.
Operable Per
Trip Sys (5)

2(1)

2(1)
2(1)
2(1)
‘ 1(7)

(7).
1(7)
3(1)
3(1)

€L

3(1)
3(1)
2(1)(6)
2(1)(6)
2(1)(6)
2(1)(6)
2(1)
2(1)

1)

TASLE 3.2.C
INSTRUMENTATION THAT INITIATES ROD BLOCKS

Fupction

Trip Level Setting

APRM Upscale (Flow Blas)

< 0,660 + 427 (2)

APEM Upscale (Startup Hode) (8) <12
APRX Downscale (9) > X
APRM Inoperative tlob)
R3M Upscale (Plow Bias) < 0.66W + 412 (2) for two recirculation loovo overation
< 0.66W + 37.7%(2) for one recirculation loop operati(
REBM Dovascale (9) > 3z
(10)

RDK Inoperative

IBM Upscale (8)

I8K Dowascale (3)(8)

IRM Detector not in Startup Position (8)
IRM Inoperative (8)

SRM Upscale (8)

SRH Downscale (4)(8)

S2Y4 Detector not in Startup Position (4)(8)
S Inopctitive (8)

¥low Bilas Ccuparator

Flou Blas Upscale

Rod Block Logle
B5CS Restrain

(rG-35-061A &
Pt 15-61B)

_<108/125 of full scale

> 5/125 of full scale

(1)

(10%)

<1lx 10° counts/sec.

> 3 counts/sec.

(11)

(io;)

<102 difference in geclrculation flovs

<1107 recirculation flov
N/A

147 psig turdine »
first stage pressure (approximately 307 power)




rn~r~ Foit TARLE .20

1. Por the etartup and run positionn of the Heactor Mnde Selector Switch,
there ahall be two operable or tripped trip systema for each functinn,
The SRM, IRM, and APRM (Startup modé), blocks need not be operable in
“Run’ wmode, and the APRM (Flow biaced) and RBN trod blocks noed not be
opersble in "Startup” mode. If the firast column cannot be rmat for
ene of the tvo trip systems, this condition may exist for up to seven
days provided ‘that during that time the operable system is functionally
Cested i{mmedintely and dafly thereafter; {f this ccndition last longer
than sevon daye, the pystem with the f{noperable chennel ohzll be tripped.
If the first coluan cannot be met for both trip systess, both trip
oystema shall be trippod.

2. W is the recirculation loop flow in percent of design. Trip level setting is

in percent of rated power (3293 MWt). A ratio of FRP/CMILPD <1.0 4s permitted

at reduced power. See Specification 2.1 for APRM control rod block setpoint.
3. IRY dowmscale is bypsssed when it 48 on 4its lowest range.

4. This function {s bypassed when the count rate 13 > 100 cps and IRM above
range 2.

5. One {nstrument channel; i.e., one APRM or IRM or R5M, per trip system
may be bypassed except only one of four SRM may be bypasoed.

6. 1IRM channels A, E, C, G 21l 1in range 8 bypasses SRX channels A & C
functions.

IRM channely B, F, D, N all {n rango 8 bypasses SRM channols B § D
functions.

T. The fclloving op:srational restraintc appiy to the REM only:

Both RBM charnels are bypassed when reactor power is « 30%.

a.

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

c¢. Two RBM channels are provided and only one of these may be

bypassed from the console. An RRM channel mey be out of service
for testing and/or maintenance provided this condition does
not last longer than 2k hours in any thirty day period.

d. If minimum conditions for Table 3.2.C are not met, administrative
controls shell be immediately imposed to prevent control rod

withdrawal.

Th



10,

11.

This function {s bypassed vhen the rods svitch 13 placed fa Run,

This function {s only active vhen thes mode svitch i3 in Run. Thie
function 18 automatically bypassed vhen tha IRM {nstrumentation iu

operable and not high,

Ths inoperative trips are produced by the following functions:
8. SRM and JRM

(l) Local "opersta-calibrate” lvitch not in operata,

(2) Power supply voltage low.

(3) Circuit boards not in circuit.

b,  APRNM

(1) Llocal "operate-calibrace' ssitch not 4in opersta.
(2) Less than 14 LPRM tnputs.

(3) Circust boards rot in circuit,

c. RBNM
(1) Local "operate-calibrate” svitch mot im operate,
(2) Circuit boards not in circuit,
(3) RBM fatls to null.
(4) Less than required number of LPRM inputs for rod selected.

Detector traverse is adjusted to 114 2 inches, placing the
detector lower position 24 inches below the lower core plate.
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Qin. No.
Operable (1)

Function

TABLE 3.2.D

OFF-GAS POST TREATIENT ISOLATION INSTRUMEWTATION

Tri{p Level Setting

2

9¢

BOTES:

Off-Cas Post Treatment
Monitor

0ff-Gas Post Treatment
Isgolation

Note 3

Note 3

Action (2) Remarks
AorB 1. 2 upscales, or 1 dowuscsl-
and 1 upscale, or 2 dovn-
scales will {solate /
off-gas line. ‘
B 1. One trip system vith auto

1. Vhenever the minimm number operable cannot be met, the indicated action shall be taken.

2. Action

A. Refer to Secti{om 3.2.D.1l.b

B. Refer to Section 3.2.D.1.c

3. Trip setting to correspond to Specification 3.2.D.l.a

transfer to another source




3.2 BASFES

The HPCI hiph {iow and temperature instrumentatioun arc provided to detect
a break fn the HPC! steam piping. Tripplng of this {astrunentation re-
sults in actuation of HPCI fsolation valves. Tripplug logic for the high
flov s a 1 out of 2 logic, and all sensors arc required o be aoperable.

High temperature {n the vicinity of the HPCI equipment is sensed by &
sets of 4 bimetallic temperature switches. The 16 teisperature switches
are arranged {n 2 trip systenms wvith 8 temperaturs switchecs in each trip

system,

The HPCI trip settings of 90 psi for high flow and 20C°F for high ten-
perature are such that core uncovery i{s preventud and fission product
release {8 within lixnits.

The RCIC high flow and temperature i{nstrumentation are arranged the sam:
as that for the HPCl. The trip setting of 450" H. 0 for high flow and
200°F for tempcrature are based on the same criteria as the HPCI,

High tempcraturce at the Reactor Clcanup System floor drain could indfcate
a break i{n the cleanup system. When high temperiture occurs, the cleanup
system 1s tsolated. ) ‘

The fnstrunentatinn which Initiates CSCS actfon is arranged {n a dual
bus system. Aa for other vital {nstrumentation arranged {n this fashion,
the Specification preserves the effcctiveness of the cystem even during
periods when malintenance or testing Is being perforned. An exception to
this {s wvhen loglc functional testinp 1s being pezforoed.

The contro! rod block functions are provided to prevent cxcessive control
‘rod withdraval so that HMHCPR does not decrease to 1,06, The trip logic
for this function la 1 out of n: e¢.g., any trip on one of six APRM's,
efght IRM's, or four SRM's will result in a rod block.

The minimumn {nstrament channel requirements assure sufficfent {nstrumenta-

tion to assure the single faflure criteria i3 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 cendition does not last
longer than 24 hours in any thirty day period. This time period is only 37 of
the operating time in a month and does not significantly increase the risk of
preventing an inadvertent control rod withdrawal.

The APRM rod block function {s flow bfased and prevents a sigaificant reduc-
tlon fn MCFR | especially during operation at reduced flow. The APRM pro-
vides gross core protection; {.e., linits the gross core pover increase

from withdraval of control rods in the normal vitheraval sequence. The
trips are set 80 that MCPR 1s oaintained greater than 1.06.

The RBM rod block "function provides tocal protectlon of the core; 1.e.,

the prevention of critical pover fn a local rcgion of the core, for a
single rod wvithdrawval error from a limiting control rod pattern.
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3.2 BASES g

If the IRM channels are in the worst condition of allowed bypaus, the
sealing arrangement 1s such that for unbypassed IRM channels, a rcd block
signal is generated before the detected neutrons flux has increased by
more than a factor of 10.

A downacale indication is an indication the instrument has fulied or the
{nstrument is not sensitive enough. In either case the instriment will
not respond to changes in control rod wotfon and thus, contrcl rod woticn
1 prevented.

The rvefueling interlocks also operate one logic chemnel, and are required
for safety only when the mode switch is in the refueling poriticen.

For effective emergency core cooling for small pipe breaks, the HPCI avsatins
must function since rzactor pressure does not decrease rapid cnough to
allov efther core spray or LPCI to operate in time. The autouwatic procsure
relief function s provided as a backup to the HPCT in the evernt the DT
does not operate. The arrangement of the tripping contacts is cuch a3 o
providc this function when necessary and minimize spurious opcration., Tac
trip settings given in the specification are adequate to asruve the sbove
criteria are met. The specification preserves the effectivenene of the
system during periods of maintenance, testing, or caltbration, and aleo
minimizes the risk of inadvertent operation; i.e., oaly one instrument

channel out of service.

Two post treatment off-gas radiztion monitors are provided and, when their

. trip point is reached, cause an isolation of the off-gas line. Isolatien
18 initiated when both instrumerts reach their high trip point or one hzs
an upscale trip end the other a downscale trip or both have a dowmscale
trip. 4

‘Both instruments are required fov trip but the instrument3 are set so :
that any {nstruments are get so that the {nstantaneous stack relesse rrte
1imic given {n Specification 3.8 {s not exceeded. :

" Four radlation wonitorus are provided for each.unit vhich initfste Prionry
“Contalnment I[solation (Croup 6 fsolation valves) Rcactor Building Isolation
and operation of the Standby Gas Treatnent Systcem. These {nstvument channels
monitor the radiation in the Reactor zone ventilati{on exhaunt ducte and in
- the Refueling Zone.

Trip setting of 100 mr/hr for the monitors in the Refueling Zcna are based
upon {nitiating normal ventilation fsclation and SCTS operation go that

none of the activity released during the refueling accident lcaves the
Reactor Buildi{ng via the normal ventilation path but rather nll ths activity
is processed by the SGCTS.

FPlov integrators and surp fill rate and pump out rate timers ars used *o
detervine leakage in the dryweil. A systen whereby the tiwa interval to
£111 a2 known volume will be utilized to provide a backup. An air sanpling
system i8 alco provided to detect leakzpe inaidc the priaary centainmont
(Sce YTuble 3.2.8).
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S2]6.3 PASTS:

dors provide the operator with a visual tndicatlon of neu-
tron l:uel.  The conawquencta 0! rescttvity seeideonts are
functionn of the 4rtt2al neutron flux. The requiremsnc of
at lcoat 3 counta prr ACCONG 323UTCI that any trernsient,
phould 1t accur, beging at our above the Jntttsl value of
10—0 of rated power uosd fn the analynwes n{ <ranzienta {rovan
cold conditionas. One overabis YRM chanasl would he adejuate
to munitor the appronch to critfzality usiayg regogeneauy
patterna of scattered conzrol rod withdraval., A aindmer

of tuvo operable SRM's are provicad ss an edded conpervutiam.

5. The Rod BRlock Monitor (RBM) fs designed to autooatically
prevent fuel demage in the even: of crrorecous tod withdrawal
from locations of hizh power deazily duringz high power level
operacion. Two RBM channels are provided and one of these may
be bypassed from the console for maintenance end/or testing.
Automatic rod withdrawal blocks from one of the channels
will block erroenous rod withdrawal soon enough to prevent
fuel damage. The specified restrictions with one channel out
of service conservatively assure that fuel damsge 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 being 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 usc of such patterns, it is
judged that testing of the RBI!f system prior to with-
drawal of such rods to assure its operability will
assure that improper withdrawal does not occur.

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

the designated rods 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 qualificd to per-
form these functions may be designated by the plant
superintendent to perform these functions.

Scram Insertion Times

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

On an early BWR, scrne degradation of contrel rod scram

peiformance sccured during plant startup and was determined
to he cauvac’ by

K3



3.3/4.3 BASHS:

partlculate material (probably construction debrin) plusging an
{nternal control rod drive filter. The desfgn of the preacac
control rod drive (Model 7RDB144B) is grossly improved by the
relocation of the filter to a lo-ation out of the scram drive
path; 1.e., it tan uo longer interfere vith scran perforiance,
even {f completely bleocked.

The degraded performance of the original drive (CRD7RDB14GA)
under dirty operating conditions and the {nsenaitivity of the
redesigned drive (CRD7RDB144B) has been demonstrzted by &

seri:s of engineering teats under oimulated reactor opcrating
condttions. The successful performance of ths nuw drive tnler
actual operating conditions has also been demonctrated by
cona'stently good in-scrvice test rewsults for plento wetine the
nev Irive and may be inferred from plants using the oldar rodel
driv: with a modified (larger screen size) intuimal filitcr which
io 1 -ss prone to plugging. Data has been docuzented by suvedle
lanc: reports in various operating plaits. Theea include

Oyster Creek, Monticello, Dresden 2 ani Dresdcn 3. Approiiuctely
5000 drive teets have besen recorded to dsate.

Following identificatfon of the "plugged filter” problems, very
frequent scram tests werc necessary to ensure proper perfcrmance.
However, the more frequent scram tests are nov consddered totelily

unnecessary and vnwise for the following reasons:

1. Erratic scrac performance has been f{dentified as duc (o ar
obstructed drive filter {in type "A" drives. The driver in
BFNP are of the new "B" type design whose screm peviorvence
i{s unaffected by filter condition.

2. The dirt load is primarily released during etsrtup of the
reactor wvhen the rcactor snd ite syatems sre first subjccted
to flows and presanre and thermal stresmes. Special atten-
tion and mearures ure now being taken to assure cleaner
systems. Recrctors with drives identical or eimilar (shorter
stroke, stmaller piwton areas) have operated through many
refuellng cycles with no sudden or erratic changes in scram
sexforoance, Thia preoperational and startup testing ic
“ufficlent to dertect anomslous drive perforumance.

3. he 72-hour outage limit which {nitiated the start of the
‘yaquent scrim tenting {m arbitrary, haviny no logical basis
other than quantifying a "major outage” which might reasons-
bly be caused by an event so severe as to possibly affect
drive performance. This requirement is unwise because {t
provides an fncentive for shortcut actions to hasten returnisg
"on line” to avoid the additfonsl testing dus & 72~hour outag:.
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TARTE 3.6.9

SHOCK SUPPRESSORS (SNURRERS)

UNIT 1 - pega U

Snubbers

Smibbers 1a figh Inazcessible Snubbers

Rediation Arca During  Snubbers Especially During Normal  Accessible Duv
Snubber No. Svstcm Flevation Shut m » Difficult to Remove Operati{on Nornal Opera
R16 upper RIM 598 X
R16 lownr RAR 598 X (
219 RAR® 555 X
R20 upper R 549 X
P21 - east  RIW 572 X
P21 - west RIG 572 X
R22 RAR 573 X
R2k RHR 580 X
R2S RIR 519 X
w26 RAR 515 X
Riil inside AIM 555 X (’
741 outslds  RAR 555 X |
R29 RAR head spray 636 X
R29 RIM hcad spray 636 X




vEL

Snubdber Ho.

Rl

|

=3
[x%)

RG - north

G - south

R3

R9

R13 - north
R13 - south
R19

R21

R3 - north

R3 - south

[

R
R9
R11

R4T

LN

TAOLE 3.0 H

—— SHOCK SHPRATSANeS (SKimapng)

Snubbers in High
Radiotion Area During  Snubbers Especinlly
Shutdown * Difficult to Renove

Srubhers
Acceszible Dur{
Normzal Operatd

System Elevation
Core spray 606
Core sprey 605
Core spray shi
Sorc spray shh
Core spray 609
Core spray 609
Core sgroy Shls
Core spray 5Ly
Standby 1i{quid 62h
control
Standby liquld 624
control
Hrer 542
PCI sh2
e 563
APCI S5hT
necT 532
HPCT 532
114205 4 532

UNIT
Snubbers
Inaccessible
During Normal
Operation
X
X
X
X
X
X

o X -

»




TABLE 3.6.H UNIT 1 - nage 8
= SHNCK SUPPRESSORS (SNUBBERS)
Snubbers
Snubbers in High Inaccessible Srubbers
Radiation Area During  Srubbers fspecially During Normal  Accessibie During
Snubber No. System Elevation __ Shutdown* Difficult to Remove  Operation Normal Qperation
SSZ-4A PSC (ring header) 525 X
SSZ-5A PSC (ring header) 525 X
$SX-6A PSC (ring header) 525 Y
SSX-7A PSC {ring header) 525 X
SS2-8A PSC (ring header) 525 X
R2A Fire Protection 601 Y
R3A Fire Protection 601 X
R4 Fire Protection 601 , .
R42 EECW 605 X
SS1-A Recirculation 556 X
SS1-8 Recirculation 556 X
$S2-A Recirculation 558 X
$52-B Recirculation 558 X




861

Snubber No.

$53-A(295°)
$$3-A(3350)
$S3-B(1159)
$53-B(1549)
SS4-A

$54-B
$S5-A(2620)
555-8(325°)
$$5-8(359)
$55-8(98°)
$S6-A
SS6-8

Ss7

SS8

System

Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation

Recirculation

1ABLE 3.6.H

SHOCK SUPPRESSORS (SNUBBERS)

UNIT 1 - page 9

Snubbers
Snubbers in High Inaccessible Snuybbers
Radiation Area During  Snubbers Especially During Normal Accessible During
Elevation Shutdown* Difficult to Remove Operation Normal Operation
564 X
564 X
564 X
564 X
570 X
570 X
581 X
581 X
581 X
581 X
568 X
568 X
564 X
564 X

*Modificaticns to this Table due to changes in high radiation areas should be submitted to the NRC as part
of the next license amendment.
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klﬁYTTNC CONDITINNS FOR APLAATION

L

SURVFEI1LANCY REQUIMEMENTS

3.7.C

Sccondary Containment

1.

Scecondary containment inte-
grity shall be maintained in
the reactor zonc at all times
except as apccified (n 3.7.C.2.

240

4,7.¢ Secondary Contsinment

1. Secondary containment surveil-
lance shall be performed as
{ndicated below:

a. A preoperational sccondary
containment capability test
shall be conducted by iso-
lating the rezctor bullding
and placing two standby
gas trcatment systenm filter
trains in operation, Such
test shall demcnstrate the



3.7.C Secondary Contalnment

b

If reactor z20ne secondary con-
tainment Iintegrity cannot be
maintained the following con-
ditions shall be mec:

8. The resctor shall be made
subcrit{cal and Speciflca-
tion 3.3.A shall be met.

b. The reactor ahall be cooled
dovn below 212°F and the
resctor cooclant system
vented.

€. Fuel movement shall not
be permitted {n the reac-
tor tone.

4. Primary contsirrent integrizty

maintai{ned, A
Secondary contatnment {ntegrity
shall be masnctafned {a the re-
fueling zone, cxcept as speci-
fied {n 3.2.C.4,

241

4.7.C Saconiar Containrent

capavility to maintata 1/¢
{nch of wvater vacusa uncer
caln wind (<5 mph) condi-

tions with a system {nlsakaze

rate of not more than
12,000 cfm.

b. Secondary containmert capa-
' bility toraintain 1/% inen

valer vacuum under cala win?

(<5 oph) conditions with 3
system {nleakage Ttate of
not more than 12 000 cfn,
shall be demonstrated atc
each refueling outage prior
to refucling.

After a secondary containment
violation {3 deternined the
standby 2as trestment system
will be operated {mmed{ataly
after the affected zones are
isolated from the remairder of
the secondary containment to
confirm {ts ability ts main-
tain the remainder of the
sccondary contalnment at 1/&-
inch of water negative pressure
under c¢alm wind ccndiifions,
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LIMITING CONDITIONS FOR OPERATION

N

SURVEILLANCE REQUIRFMENTS

AUXILIARY ELECTRICAL SYSTEM

3.9

,Azglicabilitz

Applies to the auxiliary elec-
trical pover system.

Objective

To assure an adeqqatclaupply of
electrical power for operation of
those systems required for safety.

¥

Specification

A. Auxiliavy Electrical Equipment

A reactor shall not be started
up (made critical) from the
cold condition unless four
units 1 and 2 diesel generators
arc 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 reector shall not be started
up (made critical) from the
Hot 3tandby Condition unless
a1l of the following condi-
tions are satisfied:

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

1.

Three units 1 and 2 diesel
generetors shall be operable.

3. An additional source of
pover conaisting of one of
the following:

A second 161-kV trens-
mission line and {its

a.

4.9

292

AUXILIARY ELECTRICAL SYSTEM

Applicability

Applies to the perfodic testing
requirsments of the suxiliary
electrical systems.

Ob]eétive

Verify the operability of the
suxiliary clectricel cystem.

Specification

A. Aux{iliary Electrical Fquipmezngt

1. Dicesel Cenerators

Each diesel pencrator
shall be manually started
and loanded once each month
to demonatrate ogcrational
readinecs. The tcet shall
continue for at leact a
one-hour period at 752 of
rated load or greater.

During the monthly gene~
rator test the diecel
generator starting afir
compressor shall be
checked for operation and
its ability to recharre
air receivers. The operz-
tion of the diescl fuel
of]l tranufer pumps shall
be deronatrated, and the
diesel etarting time to
reach rated.voltage and
speed shall be lozged,

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



LIMITING CONUITIONS POR OPFRATION

SONVEILLANCE REQUIRFMENTS

9.9.A Auxiliary Plectricsl Pquipnent

L.

transformer and
cooling tower transformer
capable of supplying power
to the stntdown boards.

conmen

feurth operable units
1 and 2 diesel generalor.
Buses and Boards Available

a. Start buses 1A and 1B sre
energized.

b. “The units 1 and 2 L-kV
shutdowt boards are
energlized.

¢. The LBU-V shuvtdeown boards
associate? vith the unit
are energized.

d. Undervcltnge relays
operable «r start
buses 1A and 1B and bL-hV
shutdowvn roerds, A, B, C,
and D.

The 250-Volt urnit and shutdown
board batteries and a betiery
charger for eacn battery and
associated battery boarde are
operabdle.

Lagic Systeas

a. Commoa accident signsl
logic systca is operasbdle.

b. 480-V Joad shedding logic
eysten {s operable.

There shall be a minious of
103,300 gallons of diesel fuel
ic the staodby diesel gencra-
tor fual tanke.

4.9.A Auxilisry Plectricel Equipaent

293

the specified time sequence.

Once & wonth the qusotity
of diesel fuel avetlable
shall be logged.

Pach dlesel generacor shall
be given an annual {nipec-
tion in accordance with
{ostructions Lesed on the
wanufacturer's ~ccommenda-
tions.

Once a wonth a saople of

diesel fuel shall be checked

for quality. The qualicey

shall bec within the oaccepta-

ble limits specified in

Table 1 of the latest revision
to ASTM NQ75 anAd l1pcged.

D.C. Power Systen - Unit Batteries
(250-Volt) Df{es~] Cenerator
Batterles {125-vYolt} ond Shutdown
Board Batterles (250-Vol:)

EZvery veek the epecific
gravity and the voltage ot
the pilot c=1ll, and terpcra-
ture of en adjscent cell and
overall battery voltage chall
be measured and logged.

Every thrce ccnths the oea-
surements -'.all Se made of
voltsge of cach cel. to
pearest 0.1 volt, speciflc
gravity of each cell, and
temperaturce of every fiteh
cell. These measurements
shall de logged.

A battery rated discharge
(capaci!y) test shall bo
perfcrmed an3 the volvage,
time, and outuut curreat
moasurermonts shall be logged
at intervals not to sxceed
2l ponths.




~— —
3.10.A Rcfueling Interlocks _ 4.,10.A Refueling Interlocks

refualing interlocks .
shall be operable.

b. A sufficient number of
control rods shsll be
operable so that the
core can be made sub-
eritical vith the
strongest operable con-
trol rod fully with-
dravn and all other
operable control rods
fully insertcd, or all
di{recctional control
valves for remaining
control roda shall be
disarmed electrically
and sufficient margin
to criticality shall be
demonstrated.

¢. If najntenance i{s to be
performed on two control
rod drives they must be
geparated by more than
two control cells Iin any
direction. |

d. An appropriate number

of SRM's are available

: as defined in specifi-
e cation 3,10.A.

6. Any number of control rods 3. With the mode selectien switch in
may be vithdrawn or removed the refuel or shutdown mode, no
from the reactor core pro- control rod may be withdrawn until
viding the following condi- two licensed operators have confirmed
tions are sacisfied: that either all fuel has been removed
a. The reactor mode switch . from around that rod or that all
{6 locked in the "re- - control rods in immediateiy adjacent
) . cells have been fully inserted and

fuel" position. The . .
refueling interlock electrically disarmed.

vhich prevents rore than
one control rod from

304



LIMITING CONDITIOMS FOR OPXRATION SURVEZILLANCE REQUIREMENTS

3.10.A Refueling Interlocks ( 4.10.A Refueling Interlocks

being vithdrawvn may be
bypassed on 2 withdrawm
control red aftar the
fuel sssecblics 1ix tDe
cell containing (con~
trolied by) that eea-
trel rod have heem TO~-
moved froa (Ad reactst
ecore. All othey re-
fueling faterlecks
shall be opcerable.

B. Core Menitoring 3. Cors Monitoring

Prior to making any aslterations
to the core the SRM's shall be
funetionally tested and checked

1. During core alterations, except
as in 3.10.B.2, two SRM's shall

be operable, in or adjacent to any for meutron responss. Thare-
quadrant where fuel or centrol after, vhile requirad to be
rods are being moved. For an SRM opcr‘glc. the SRM's will be

to be considered operable, the esheckad daily fer reipomnse,
following shall be satisfied:

a, The SRM shall be inserted to
the normal operating level.
(Use of special moveable,
dunking type detectors during
initial fuel loading and
major core alterations in place
of normal detectors is per-

v missible as long as the detector
is connected to the normal SRM
circuit.)

b. The SRM shall have a minimum of
3 ecps with all rods fully
inserted in the core, if one
or more fuel assemblies are in
the core.

-2, During a complete core removal, |
the SRM's shall have an initial
winimum count rate of 3 c¢ps prior
to fuel removal, with all rods
fully inserted and rendered
electrically inoperable. The
count rate will diminish during
fuel removal. Individual control
rods outside the periphery of
the then existing fuel matrix
may be electrically armed and
moved for maintenance after
211 fuel in the cell containing
{(comtrelled by -hat contrel
Yoo have beer Coved v the
reactor core. 305
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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

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

A. The applications for amendments by Tennessee Valley
Authority (the licensee) dated August 2, 1978 and
August 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-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 Ticense amendment is effective as of the date of its

issuance.
FOR THE NUCLEAR REGULATORY COMMISSION
Thomas A pp011to Chief
Operating Reactors Branch #3
Division of Operating Reactors
Attachment:

Changes to the Technical
Specifications

Date of Issuance: November 16, 1978



ATTACHMENT TO LICENSE AMENDMENT NO. 40

FACILITY OPERATING LICENSE NO. DPR-52

DOCKET NO. 50-250

Revise Appendix A as follows:
Remove the following pages and replace with jdentically 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 jdentically numbered page:
41742

Marginal lines indicate revised area. Overleaf pages are provided for
convenience.
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TABLE J.1.A

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATIC!H REQUIREMENT

Min. No.
of
Opcrable
Inst.
Channcls
Per Trip
System (1) Trip Function Trip Level Secting
1 Mode Swvitch {n Shutdown
1 Manual Scram
M (16)
1 Migh Flux 2 1207125, Indtcated
3 lnoperative
APRM (16)
2 High Flux See Spec, 2.1.A.1
2 High Plux < 152 rated pover
2 Invperative {(11)
2 Lounacale > ) Indicated on Scale
2 Hisn K:actor Pressure < 1055 patg
2 Héeh Drvwell < 2 psig
Pressure (14) -
2 Reactor Low Water 5 538" above vessel zero
Level (14) -
2 Hieh Yatar Level in

Scran

< 50 Galloas
Diicharge Tank -

Modes {n Which Function
Must Be Qperable

Shut-~ Starcup/Hot
down Refuel(?) Stancdby  Run
X X X X
X X X X
“(22) x (p2) (s)
X X (3)
X
x(21)  yany  as)
x(21)  xa7y X
(11) (11)  xQ12)
X(10) X ”x
- x(8) X(8) X
X X X
: X(2) X X

1.A

or 1.8
or 1.3
or 1.3
or 1.3(’




ve

TABLE 3.1.A (Continued)

Min. No.
of
?pe:ab]e Modes in Which Function
het Myst Be (Onerable
Criannels R
Per Trip Startun/FHot
System (1) Trip Function Trip Level Setting Refuel(7) _ Standby  Run Action(T1)
4 Main Stea Line Isolation < 10% Valve Closure X{(3)(6) X(3)(6) X{€) 1.A0r 1.C
Valve Closure
2 Turbine Cont. Valve fast Upon trip of the fast  X(4) X(4) X(4) 1.A 0r 1.0
Closure acting solenoid valves
a Turbine Stop Valve Clocure < 107 Valve Closure X(4) X(4) X(4) 1T.Aor 1.0
2 Turbine Centrol Valve - > 550 psig X{4) Yia) x(4) 1.A 0r 1.0
Loss of Control 011
Prossure
2 Turbine First Stage < 154 psig x(18) X(18) X(18) (19)
Pressure Permissive
2 Turbine Condenser Low > 23 In. Hg, Vacuum X(3) X(3) X 1.A or 1.C
Vacuum
{
2 Main Steam Line High < 3X Normal Full Pewer X{9) x(9) x{(9) T.Aor 1.C

Radiation (14) Background (20)



NOTES FOR TAPLE 3.T.A —

1. There shall bz two opetsble or tripped trip syntems for cach functlon.
1f the miniaun number of opz2rable instrumeat channela per trip systex
cannot be met for both trip sysiams, the appropriatz actions listed
below shall be taken.

A. 1Initiate fnsertion of operable rods aud coamplecte insertion of all
oparable vods within four hours.

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

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

D. Reduce power to less than 307 of rated,

2. Scram discharge volume high bypass may be used in shutdown or refuel
to bypass scram discharge volume scram with conirol rod block for
reactor protection syatem rvres=st.

3. Bypassed {f rcuactor pressure < 1055 psiz and mode awitsh not in run.

4. Bypassed when turbine first stage pressure {s less than 15h pasisg.

S. IRM's are bypassed when APRM's are onascale and the reactor mode switch
1is in the run position.

6. The desipn permits closure of any tvo lines without a scram belaz
initiated,.

7. When the reactor is subcritical and the veactor water temperatuzé iz
less than 212°F, only the following trip functions reed to bs operadle:

A. Mode switch i{n shuatdowmn
B. Manual scram
C. High flux IRM

D. Scram discharge volume high level
E. APRM 153 scram

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

9. Not required if all main steanlines are isolated.

35



11,

12.

13.

13,

15.

16.

17.

18.

19.

20.

21.

22.

—_—r - e — - - = v va - LA T RV Y

head is not bolted to the vessel.

The APRM downscale trip function is only active when the
reactor mode switch is in run.

The AFRM dcwnscale txip is avtomatically bypassed when the
IRM instrunentaticn is operable and not high.

Less than 14 Operable LPRM‘g will cause a trip system trip,
Channel shared by Reactor Protection System and Primary
Comtainment and Reactor Vessel Isolation Control System. A
channel failure may be a channel failure in each gystem,

The APRM 15% scram iz bypassed in the Run Mode,

Channel shared by Reactor Protection System and Reactor
Manual Control Systen (Rod 8lock Portion). A channel failure

" may be a channel failure in each system.

Not required while gerforming lcw power physics tests at
atmospheric gressure during or afser refueling at power
levels not to exceed 5 MW(t),

Operabil{ty is required when ncrmal first-stage pressure is below
305 (< 154 psig).

Action 1.A or 1.,D shall te taken only if the permissive fails
in such a manner to prevent the affected RPS legic frem
performing its intended function. Otherwise, no acticn is
required.

An alarm setting of 1.5 times norma’ background at rated power shall

be establisred to alert the operatcr to abrormal radiation levels in
primary coolant.

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 links is required to provide non-coincidence high-flux

scram protection from the Source Range Monitors.

The three required IRM's per trip channel is not required in the
Shutdown or Refuel Modes if at least 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 required to provide
non-coincidence high-flux scram protection from the IRM's.

s
o



LINITINC CONDITIONS YOR OPERATION SURYEILLANCE RIQUIRINMZNTS

4.2.3 Core and Containaent Cooling

3.2.B Core snd Containment Ceoling

Systems - Initiation & Control

Coatrol Rod Dlock Actustion

The lioiting ceonditions of |
operation for the instrumen-

tation that i{nitistes control
rod block sre given i{n Table

3.2.cC.

DELETE
low covered by note T.C.

0ff-Gas Peat Treatment Isolation
Einctjoq !

1. Off Gas Post Treatment Monitors

(s) Except us spccifiad in (b)

c.

below, doth off-gaa l
post trestment radlation
monitors shall be cperable !
during reactor operation. |
The isolation function

trip settinzs for the
moniters shall be set at
a value not to exceed the |
equivalert of the stack
release iimit specified in
epecification 3.8.B.1.

— s b

51

Systens ~ Initiation ¢ Control

ars toguired to be operabla shsll
be coneidered oparadls &f they
are vithin ths required surveil-
lance testing frequency and there
{3 pc reason to suspect that they
ars inoperadle.

Control Rod Block Actustion

Instrumentation shall be function-
ally tested, calibrated and checked
as indicated in Table 4.2.C.

System logic shall be functionally
testsd ss {ndicated in Table 4.2.C.

Off-Cas Post Treatment Isolaticn

Functions

y, Off-Gs3 Post Treatment Monitoring
System

{nstrunentation shail ta func-
tionslly testec, calibracned and
checked as {ndicated in Table
4,2.0.,

Systam logic shali be function-
ally tzsted as indicated i
Tadlas 4.2.D,



LIMITINC CONDITIONS POR OPERATION

SURVZILLANCE REQUIREMINTS

3.2.D 0Off-Gas Post Treatment Isolation AL.Z.D Off-Gas Post Treatment Isolation

6.

Functions

(b) Prom and after the dats
that one of the twe off-gas
post treatment radistion
wonitors {s made or found
to be inopersble, continuad
Te&ctor pover operation s
permisaible during ths nex:
seven days, providad that
the {inoparable monitor {a
tripped {n the downaczle
position. One radiation
monitor may be out of
servics for four hours
for functional teat and/
or calibration without
the mouitor baing in a
downecale tripped
eondition.

(¢) Upon the loss of both off-
gae post treatment radia-
tion wonitorg, initiate an
orderly shutdown and shut
the mainsteam 1solation

valves or the off-gas
{golarion valve within
10 hours.

irywell Leak Detection

The limiting conditicnas of cpeva~
tion for the instrumentatien thst
monitors drywell laax detsetion
are given {n Table 3.2.E.

Burveadllsnce Instrurantation

The limiting cond{tions fur the
instrumentation that providas
surveillance {niormation resdouts
are given in Tabls 13.2,7.

Control Room Taolation

The li=ltins conditicna for
instrumentation that {20lates
ths control romm and initiatesg
the control roor smargensy
pressuritatios systems avs givan
ia Tebls 3.2.6.

?.

.
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Function

Drvwel) Lesi Detseti~p

Instrurenctation a3hill ba ealidzrszed
and checked as {ndicatnd in Tadla
4,2.2,

Burveilirnecs Indtrye "nersiion

Instrunantztion shalil be ealidenrad
and chackad 80 indicated {n Tadla
‘izl,'

Control Maem Yaclirizn

Instrunantation sholl b zalibracsd
and c¢chscked a3 Indicsted {n Tabla
4,2.0,



o S\
SHEELER 25400 D R

Y
ATHENS \\:.

I EXISTING TEMPERATURE MONITOR

Figure 2.1-1

MONITORING LOCATIONS
WHEELER RESERVOIR

SCALRS QF MILES
[{=xyid2¢) c&':‘._.\_l-t.:.r‘::..'f::i:x:::-‘:ﬁ‘

L,




~42-

Figure 4.2-1

LOCAL MONITORING STATIONS

BROWNS FERRY NUCLEAR PLANT

ALA HWY 20

B » > @O

o ———  U.S. HWY 72 e
O
a
6]

' A4
Legend

Air Monitor

Air Montor & TLD Station
TLD Station

Automotic Well Sampier

Doiry Farm

DECATUR

et |




10.

11,

This function {s bypasssd whan the toda sviteh {3 placed 1n Run.

This function is only active when the mode switch 13 i Run. This
function i# automatically bypassed vhen the IRM inatrunentation 4s

operabdble

and not high.

The inoperative trips sre produced by the following functiona:

a. SRM gnd IRH

1)
()
)
b.  APRM
09
(2)
(&)

c. RBM
1)
(2)
3)
%)

Detector
detector

Local "operntc-tilibtcte” svitch not in opsrate.

Power supply voltags lov.

Circuit board» not in c¢ircule,

local "operats-cslibrate” ssitzh ot in operats,
Less than 14 LPRM iaputs.

Circuit boasrdo rot in circult,

Local "operate-calibrate” svitch not in operates.

Circuit boards oot 4in circuit,

RRY fafile to nuil.

Less than required number of LPRM inputs for rod selected.

traverse is adjusted to 114 ¥, inches, placing the
lower position 24 inches below the lower core plats.

75



————————

TABLE 3.2.D

OFF-GAS POST TREATMENT ISOLATION INSTRUTENWTATION

M{n. No.
Operable (1) Function Trip Level Setting
2 Off-Gas Post Treatment Note 3
Monitor
1 O0ff-Cas Post Treatment Note 3
Isolation
~
(o]
ROTES :
1. VWhenever the minimum number operable cannot be met, the indicated actfon shall be taken.
2. Action
A. Refer to Sectfom 3.2.D.1l.b
B. Refer to Section 3.2.D.1l.c
3.

Trip setting to correspond to Specification 3.2.D.l.a

Action (2)

A or B

Remarks

1.

2 upscales, or 1 dovnscal
and 1 upscale, or 2 dowr
scales will isolate
off-gas line.

One trip system vith auto
transfer to another source
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" The contro! tef bloach

. BASFES

The KPCI hirh (.ov and temprrature tnstrumentation arc provided to detect
a break {n the KPCI steam piping. Tripplng of this {astruuentation re-
sults in actuotion of KPCl fs.latfon valves. Tripplug logic for the high
flov is & 1 out of 2 logtc, and all sensors arc required lo be operable.

Miph temperature in the vi-Snity of the HFTI equipnent 1s sensed by &
sets of & Limectallic tenwnerature suilches. The J6 tewperature avitches
are arranged {r 7 tri; syatemr with 8 temperaturs switche:z in each trip

system,
O pas o bigh flev ed 770°T for high tem~

The MPCl trip =settin,s ¢
vrcovery §s prevented and fission product

perature are such (h=t cerd
release {8 within liidts,

The RCIC high flow and temperatute frtrurentntica are arrenged the sam:
as that for the HPCl., The trip setting of 450" 1,0 {o: high flow and

200°F for tempecratute are bascd on thc same critcifs as the HPCL,

the Feactor Clcanup Systen floor dratn could Indicate

Migh tenmpcratnre a:
then high tedpercture occurs, the cleanup

a break in the clesnup system,
system {s {solate”.

The instrusentazina vhich {nftiates CSCS artfor ic arranccd In a dual
bus system. As feor cther vital {nstrumentatfon srranged in this fashion,
the Specification preserves the effcctiveness of the zysten cven during

perfods when rafntenance or testing s belnp perforned. An exception to

this (s when !ontc functional testing {8 being perforne

funzcilons are provided (o prevent cxcessive control

so thit MCFE dres nov decrease ta 1,00, The trip logtc

rod withdraval
irip on one of s{x APRM's,

for this functior iy ] out of n: e.g., any
eight IRM's, or four SRM's will result in a r¢d block.

The min{~um L. .vont channer require=ents assuse sufflclfent fnstrunments-

tion to asaui. tac elinpie fallure criteriz 14 oct. Two RBM channels are pro-

vided ani only one of these may be bypassed from the console, for mainte-

nzrice and/cr testing, prcvided that this condition does not last longer than 5
2k rcurs in eny thirty dey period. This time period is only 3% of the operating !
tire i & month and dces net significantly increase the risk of preventing

an inedvertent contrcl rod withdérawal.

The APRM rad biock functinn fa [lov btased ana prevenis a significant reduc-
tion {n MIFR  cs50cislly curing operotion at reducel flew. The APRY pro-
vides press core protesticn, f.e., 1{1tR the gross core dower increase

from withlracal of centrol rods fn the normal vitheraval sejuence. The
trips are set o~ that MIF® !s mpatniained greater than 1,00,

The RBM rod block {un tiea srovides lusal protecticrn of the core; 1.e.,

the prevention of crfttcal pacer in & local recion of the core, for s
single rod withdraval error from a lfmiting control rod pattern,

113
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BASES

If the IRM channels are in the worst concitiorn of allowed bypass, tha
pealing arrangement fa such that for unbypasgssed IRY channels, a rod bYlock
signal is generated hetore the detertoed neutrons flux hac incressed by
more than a factor ot 10, '

A downacale indicaticn {8 an {ndication the {nstrument has falled or the
{nstrument is not sensitive enough. In either case the {netrument will
not respond to changes in control rod wotion and thus, control rod motion
{s prevented.

The refueling interlocks also op2rate onc logic channel, and zre required
for safety only when the mode gwitch {8 in the refueling position.

For effective emergency core cooling for small pipe breaks, the HPCI systenm
gmust function since rzactor pressure does not decrease rapid enough to
allow either core sprav or LPCI to operate {n time. The automatic pressure
relief function ts provided as a backup to the HPCI in the event the HPCI
does not operale. The arrangement ol the tripping contacts {s esuch as to
provide this function vhen neccsrary and minimize spurious cperation. The
trip settings given {n the epecification are adequate to assure the above
criterta arc met. 1hx mpecification preserves the effectiveness of the
syotem durlng pcricds of naintenance, testing, or calibration, and also
minimizes the risk of fnadvertent operation; i.e., only one instrument
channcl out of service.

Two pest treatoent ofi-zas radiation monitors are previded and, when their
trip point is reached, cause an isclation of the of{-gas line. 1Isolation
{g initiated when borh instruments reach their high trip point or one has

an upscale trip and the other a dewnscale trip or both have a downscale
trip.

Both ‘nstrumcnts arc required fov trip but the instrument3 ar<e set so
tha: any instruments are wet so that the inglanilneous stack relegae rete
limic given {n Specification 3.5 1s not exceeded.

Four radtntion monlturs are provided tor cach unit «hich iniciate frimary
Containment Isolation (Croup © twolation valves) Rractor 3uildinz lsolation

and operation of the Standby Gas Trea:izent System. These instrument chanaels

wonftor the radiation in the Reactor zone ventilation exhaust ducts and {n
the Refueling Zone.

Trip setting of 107 mr/hr for the monttors in the Refueling Zona are based
upen {nitiating normal ventilation {salation and SCTS operation 890 that
none of the activity released durfng the refueling accident lesves the

Resctor Building via the normal ventilstion path but rather all ths sctivity

is processed by the SCTS.

Plov integrators amd sump fill rate and pump out rate tioers sre veec o
detcroine leakane in the dryweil. A syetem whereby the time {nterval %o
£411 a known volume will be utilized to provide & backup. An air sarpling

system ia also provided to detect leakage inside the primary contalimment
(See Table J.2.&E).
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N

NASTS:
doeo pro-fde ite opsrater with o visua) tndlcation of neu-
tron Yrsel. The consequencea vl reLetiviey sccfidenta ore
funcricnn of the sr¢ztal neeteen flus, The regquirem=nce of
at lena: ) county prr Becond 3asuTed that .oy rrerciont,
phould ft accur, beogina at or 2bove the tuittsl value of
10"° of tated poacr wovd Juotns analyaes ol tranyizats Iruo
cold condfrionn.  OUne ouerabus LAH chanael wvould de adejuate
to monita: the appronch te czitlizality csing rezodencouy
ratterny of scatter=d cunstol rtod wisNdroval, A alrd~er
0 tvo operadle SUi'a are provided es an c<cded corservatiam.
5. The Red Rloch Monitor (RBY) is deslizned to autooatically
cTrorcous rod withdraval

prevent fuel c¢z2ng= in tne event of
from lo:z:iens o1 high pover denzily durinzg high pover level

operacion. Twoc 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 !
specified restrictions with one channel out of service conservatively |
assure that fuel damage will not occur due to rod withdrawal errors

when this condition exists.

A lirmiting (ontrel rod pattern is a pattern which rezults
in thc core being on a thermal hydraulic limit, (ile,
MCPR given by Specification 3.5.k or LHGR of 18.5 for 7x7 or
13.4 far 8xb5) During usc of such patterns, it is
juvéeed that testing of the RBIf system prior to with-
drawal of such rods to assure its operability will
assure that improper withdrawzl does not occur.

It is normally the responsibility of the Nuclear
Frrincer to identify these limiting patterns and

t>c 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 patterrns. Other personnel qualificd to per-
form these functions may be designated by the plant
superintendent to perform these functions.

Scram Incertion Tires :

rod system is designated to bring the reacter
the rate fast enough to prevent fuel darmage:
the MCTR from becoming less than 1.06. The
Jimitding pewer transient is given In Reference 1. Anelvsis
of this trarcient shows that the negative reactivity rates
resulting from the scram with the averape response of all
the drives as given In the above specification provide the
required protection, and MCPR remains greater than 1.06.

The contrel

subecritical at
fe, to prevent

On an easrlw IUP, scne degradation of control rod scrac
perforray e ocsured during plant startup and was determinced

te hBe v Yoo



particulate naterfal (probabdbly construction debris) plurging an
{ntcrnal control rod drive filter. The dcsign of the present
control rod drive {Model TRDBl44B) 18 grossly Smproved by the
relocation of the [flter to a Jo-ation out of the scram drive
path: t.c., tt tan no longer interfere vith acras perforamsnce,
even {i completely blocked.

The degraded performance of the originsl drive (CRD7RDB144A)
undet dirty operating conditions and the insensitivity of the
rede afgned drive {CRDTRDB]u4B) has been demonstrated by e

ser! -rn of engineering tests under simulated reactor operating
conc.tions The successfu] performance of the new drive under
actual operating conditions has alsoc beer demonstrated by

conRr ptent .y Rooo in-service test resulte for plante using the
new lIrive and may be {rferred from plantr using the older mode!l
driv  with a modified i‘larger screen size, internal fi{lter which
i3 188 prunc to plugping. Dats has been decuwented by surveil-
lanc: repcrie in various operati:g plants. These fnclude

Oyster Creck, Monticello, Uresden 2 and Diesden 3. Approximately
5000 drive tests have been recorded to date.

Foilewing d{dentification of the “plugged filter" problex, very
frequent scram testy) were necessary to ensure proper performance.
Howvever, the more [requent ecram tests are now considered totslly
unnecessarv and wnwise for the following reasona:

1. Crrvatic scrar. performance has been §{dentified as due to an
obstructed ¢rive fi{lrer fn type "A" drives. The drives in
BFN? are of the newv "B" type design whose screx~ performance
{8 unsftected by fi{lter condition.

2. The dirt losd {6 primar{ly released diring etartup of the
reaclor when the 1ecactor and {ts svetems are firet subjected
to flowas anc premnire and thernal strveses. Speclal atten-
tion and measurecc «re now being teken to sssure cleancr
systems. Re:ictora with drives {decntical or eimilar (shorter
stroke, smaller pirton areas) have opersted through many
refueling cycles with no sudden or erratic changes in screes
ierforuance. This preoperations] and startup testing s
uffi{cient to detect anomglous drive performance.

3, he 72-hour outage linit which fnitiated the start of the
‘requent scr:m tenting {s arbitrary, havinz no logical basis
other than gquantifving s "msjor outage’ which might reasora-
bly be cauesec by an event so aeverc as to poseiblv affect
drive perforrance. This requirement 1s unwise because it
provicee an Incentive for shortcut actions to hasten returniig
“on line” to avoid the additionsl testing due s ?2-hour outsg:,
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Snubber No.

R9
RS
Rl

R

R2

R2

R3

R3

R4

R4

RS

RS

50¢

- north
- south

upper

Tower

- north

- west

- east

- west

- north

- east

upper

lower

System
RCIC
RCIC (ring hdr)

Condensate S&S
(ring header)

Condensate S&S
(ring header)

Condensate S&S
(ring header)

Condensate S&S
(ring header)

Condensate S&S
{ring header)

Condensate S5&S
(ring header)

Condensate S&S
(ring header)

Condansate S&S
(ring header)

Condensate S&$
(ring header)

Condensate S&S
(ring header)

TABLE 3.6.H UNIT 2 - paye 7

SHOCK SUPPRESSORS (SNUBBERS)

Snubbers
Snubbers in High Inaccessible Squbbers
Radiation Area During Snubbers Especially During Normal Accessible Dur
Elevation Shutdown* Difficult to Remove Operation Normal Operat
564 X
564 X
1"‘
548 X\
548 X
548 X
548 X
548 X
548 X
{
548 X X
548 X X
548 X X
555 X X




%
Snubber No. System
SSZ-1 PSC (ring
§5Xx-2 PSC (ring
S5X-3 PSC (ring
SSZ-4 PSC (ring
$82-5 PSC (ring
SSX-6 PSC (ring
$SX-7 PSC (ring
$$2-8 PSC (ring
SSZ-1A PSC (ripg
SSX-2A PSC (ring
SSX-3A PSC (ring
SSZ-4A PSC (ring
SSZ-5A PSC (ring
SSX-6A PSC (ring
$SX-7A PSC (ring
$S2-8A PSC (ring

hdr)
hdr)
hdr)
hdr)
hdr)
hdr)
hdr)
hdr)
hdr)
hdr)
hdr)
hdr)
hdr)
hdr)

hdr)

hdr)

Elevation

525
525
525
525
525
525
525
525
525
525
525
52%
525
525
525
525

TABLE 3.6.H

SHOCK SUPPRESSORS (SNUBBERS)

Snubbers in High
Radtation Area During  Snubbers Especially
Shutdown* . Difficult to Remove

Snubbers
Inaccessible
During Normal
Operation

UNIT 2 = Dage 8

Snubbers
Accessible During
Normal Operation

X
X



TABLE 3.6.H UNIT 2 - page 9

SHOCK SUPPRESSORS (SNUBBERS)

'é’ Snubbers

Snubbers in High Inaccessible Snubbers
Radiation Area During Snubbers Especfally Ouring Normal Accessible Durfng

Snubber No. System Elevation Shutdown* Difficult to Remove  Operation Normal Operation

ﬁ

R33 EECW 605 X

R upper RBCCW 615 X

RY Tower RBCCW 615 X

R2 upper RBCCW 615 X

R2 lower RBCCW 615 X

R3. upper RBCCW 615 X

R3 lower RBCCW 615 X

R4 upper RBCCW 615 X

R4 lower RBCCW 615 ' X

SS1-A Recirculation 556 X

$51-8 Recirculation 556 X

$S2-A Recirculation 558 X




80¢

Snubber No.

$52-8
$S3-A(295°)
$53-A(335°)
$$3-8(115°)
$S3-B(154°)
SS4-A
$54-8
$S5-A(262°)
$55-A(325°)
$S5-B(35°)
$55-B(98°)
$S6-A
$S6-8

$S7

$s8

*Modifications to this Table due to changes in hi

System

Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation

Recirculation

TABLE 3.6.H

SHOCK SUPPRESSORS (SNUBBERS)

UNIT 2 - page 10

Snubbers
Snubbers in High Inaccessible Snubbers
Radiation Area During  Snubbers Especially During Normal Accessible During
Elevation Shutdown* Difficult to Remove Operation Normal Operation
558 X
564 X
564 X
564 X
564 X
570 X
570 X
581 X
581 X
581 X
581 X
568 X
568 X
564 X
564 X

of the next license amendment.

gh radiation areas should be submitted to the NRC as pért



3.7.C Secondary Contafnment

3.

If reactor zone secondary con-
tainment integrity cannot be
maintained the following con-
diticns shall be met:

8. The reasctor ehall be made
subcritical and Specifica-
tion 3.3.A shall be met.

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

€. Fuel movement shall not
be pernitted {n the reac-
tor tone.

d. Primary cecntainrent intezrisy
maintained.

Secondary containment {ntegrity

shall be matntained {n the re-

fueling zons, cxcept as speci-

fied tn J.2.C.64. |

241

4.2.C Szcon.iars Containment

capavility to mainta{a 1/4¢
inch of wvater vacu-» unaer
caln wind (<5 mph) condi-
tions with a system inlsakagze

rate of not more than
12,000 cfm,

b. Secondary contai{nment capa-
bility tomaintiain L/4 inch =
vater vacuum under calm win?
(<5 oph) conditions vith a
system inleakage Tate of
not more than 12,000 cfm,
shall be demonsatrated a3t
each refueling outage prius
to refueling,

After a secondary containment
violation i3 decernined the
standby gas treatment gystem
will be operated immediately
after the affected zones are
isolated from the remainder of
the secondary containment zo
confirm {ts ability to main-
tain the renainder of the
sccondary containment at 1/4-
inch of water negative pressure
under calm wind conditions.



_TING _CONDITIONS FOR OPERATLON

SURVETLLANCE

REGUIR A1 INTE

7. Secondary Containment

‘ ‘o

Primary Conrafnment laolation Valves

If refueling zone secondary
containment cannot be maintained
the following conditions shall
be met:

a. Handling of spent fuel and
all operati{ons over spent
fuel paola and open reac-
tor wells containing fuel
shall be prohibited.

b. The standby gas treatwent
system suction to the re-
fueling 2o0ne will be
blocked except for a con-
tro)led leakage area sized
to assurc the achieving of
a vacuum of at least 1/4-
inch of water and not over
3 inches of water 1n all
three reactor zones.

1.

Durinr reactor powver operation,
all fsclation valves listed in
Table 3.7.A and all reactor
coolant system {nstrument line
flow check valves shall be
opersble except as specifiad

in 3.7.D.2.

4.7.C Secondary Contsintant

D.

Primary Contairmeant Isolatfon Valves

1.

The primary containrca: i{sola-
tion valves surveillzuce ghall
be performed as follows:

a. At least once per opersting
cycle the operabl: igola-
tion valvas that sre
power oparated snd auto-
matically inditiated shall
be teated for aimulated
automatic initiation and
closure times,

b. 4t least once per quarter:

(1) All normally open power
opsrated fsolation
valvee (except for <42
main staam line power-
operated isolation
valves) 3hall dc fully
c¢lossd and recpenad,



LEEETINC CONDITIONS POR OPZRATION

SUAVETLLANCE REQUIRFMENTS

3.9.4 Awiliacy Plectricel Zquipment

L.

S.

comnon transformer and
cooling tower transformer
capable of supplying power
to the shutdown boards.

b. A fourth opersbie units
1 and 2 diese. generstor.

Buses and Boards Available

a. Start buses lA and 1B sre
energizec.

b. The units 1 and o u-kV
shutdovn boards are
energized.

c. The LBC-V shurdowm boerds
associsted vith the unit
are energized.

4. Underveltage reisys
operable <n start
buses 1A ancd 1B and L-hV
shutdovn boards, A, B, C,
and D.

The 280-Volt ucit and shutdowm
board batteries and a batiery
charger for eacn battery and
associated battery boards are
operable.

Logic Systeams

a. Commos accident signsl
logic syetem o operabdle.

b. 4B0-V losd shedding logic
system is operable.

There shall be a minimue of
10),360 gallons of diesel fuel
{c the standby dliesel gencra-
tor fusl tarke.

4.9.A Auxiliery Flectricsl Pquipment

293

tbe specified tims ssquence.

Ouce s wonth the quaotity
of diesel fuel avatlable
shall be logged.

Zach diesel genervracotr shall
be given an annuval Lnipec-
tion {n accordsnce with
destructions Lased on the
manufacturer's recommenda-
tions.

Once & wonth a ssople ol
diesel fuel shall be checked
for qualtcy. The quality
shall bc within the occepta-
ble 1imits specified in

Table 1 of the latest revision
to ASTM D975 and logged.

2. D.C. Pover Systzn - Unit Batterties
(250-Volt) Diesel Cenerator
Batterice
Board Batteried

(12%-volt} ond Shutdown
(250-Volz)

gvery wverk the epecific
gravity snd the voltage of
the pilo: c=ll, and terpera-
ture of an adjecent cell and
overall battery voltage chall
be wessured and logred.

Every thrce cenths the pes-
surepents ~.all Ye made of
voltage of each celi to
pearest 0.1 volt, specific
gravity of each cell, and
tumperature of every fltch
cell. These messurements
ehall be logged.

A battery rated discharge
(capacity) test shall bo
perfcrmed snd the volLlaze,
{ime, and cutout curreat
geasureronts shall be logged
at intervals not to excesd

24 pontns.



LIMITING CONNITIONS FOR _OPFRATION

SURVEILLANCE REQUIREMPNTS

3.9.A Auxilliavy Electcical Equipment

294

4.9.A Auxilfary Electrical Equipment

3. Logic Systeoms

Both divisions of the common
accident sipnal logfc systco
shall be tested every 6 months
to demonstrate that {t will
function on actuation of the
core epray systen of each
reactor to provide an auto-

matic start signul to all &
units 1 and 2 diesel
generators.

Once every 5 rmonths, the condi-
tion under whick the 480-Volt
load sheddinpg lrgic syetem is8
required shall be simulated using
pendant test switches and/or
pushbutton test switches to de-
monstrate that the load shedding
logic system would initiste load
shedding signals on the diesel
auxi{lisry boards, reactor MoV
boards, and the 480-Volt shut-
dowvn boarvrds.

4. Undervoltage Relays

a.

Once every 6 mouths, the con-
di{tion under which the under-
voltage relays are required
shall be sipulated vith an
undervoltage on start buscs
1A and 1B to deaonstrate that
the diesel generators will
start.

Once every 6 months, the con-
ditions under which the under=~
voltage relays are required
shall be simulated with an
undervoltuage on each shutdevn
board to demonstrate that the
associated diesel genergtor
will start.

The undervoltage relays wvhich
start the diesel generators
from start buses 1A and 1B
and the 4-kV shutdown beaotds,
shall be calibrated ancually
for trip and reset and the

messurements logged.



LYMUTING CONDITIONS FOR OPFRATION

SURVETLLANCE REQUIREMENTS

3.10.A Recfueling Interlocks

SN

\_J

3.

Rote
N

The fuel grapple hoist
load switch shall be set
at <1,000 1ldbs.

1{ the framec-mounted auxi-
liary hoist, the monorail-
wounted ouxiliary holst, or
the service ‘platform hoist
48 Lo be used for handling
fue)l with the head off the
reactor vessel, the load
1imit switch on the hoist
to be used shall be set at
< 400 lbs,

A miximnum of two non-
adjacent control rods may
be withdrawn from the core
for the purpose of perfor-
ming control rod and/or
control rod drive mainten-
ance, provided the follow-
ing conditions are satis-
fled:

a. The reactor mode switch
shall be locked in the
“refuel" posfition. The
refueling interlock
wvhich prevents more than
one control rod from
being withdrawm may be
bypassed for one of the
control rods on which
wmaintenance is being
performed. All other

4.10.A Refueling Interlocks

303

control rods are fully
inserted and have had
their directional con-
trol valves electrically
disarmed, {t is suffi-
cient to demonstrate
that the core is sub-
eritical with a margin
of at least 0.38 4k at

_ any time during the

maintenance. A control
rod on which maintenance
{s being performed shall

be considered inoperable.



).10.A Rcfucling Interlocks 4.,10,A Refuelinp Interlocks

refueling interlocks
shall be operable.

b. A sufficient number of
control rods shall be
operable so that the
core can be made sub-
eritical with the
strongest opecrable con-
trol rod fully with=-
drawn and all other
operable control rods
fully inserted, or all
directional control
valves for remaining
control rods shall be
disarmed electrically
and sufficient margin
to criticality shall be
demonstrated.

¢. If maintenance 1s to be
performed on two control
rod drives they muat be
scparated by more than
two control cells in any
direction.

d. An appropri{ate number
of SRM's are available
as defined {n specifi-

hS cation 3.10.A.

6. Any number of control rods 3. With the mode selector switch in
may be withdrawn or removed the refuel or shutdown mode, no
from the rcactor core pro- control rod may be withdrawn until
viding the folloving condi- two licensed operators have confirmed |
tiono are satisfied: that either all fuel has been removed |

from around that rod or that all

8. The reactor mode switch “control rods in immediately adiacent

{8 locked {n the 're-
fuel' position. The
refueling interlock
vhich prevents more than
one control rod from

cells have been fully inserted and
electrically disarmed.

304
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-296

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 3

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 17
License No. DPR-68

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

A. The applications for amendments by Tennessee Valley
Authority (the licensee) dated August 2, 1978 and
August 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,

Specifications as in
amendment and paragrap

the license is amended by changes to the Technical
dicated in the attachment to this license
h 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
shall operate the f

Technical Specifications.

in the license. The licensee
acility in accordance with the

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

issuance.

Attachment:

Changes to the Technical

Specifications

Date of Issuance:

November 16, 1978

FOR THE NUCLEAR REGULATORY COMMISSION

§94ffgé%/&=ék7ﬁ;

Thomas A? 4ppo1ito, Chief
Operating Reactors Branch #3
Division of Operating Reactors



ATTACHMENT TO LICENSE AMENDMENT NO. 17

FACILITY OPERATING LICENSE NO. DPR-68

DOCKET NO. 50-296

Revise Appendix A as follows:
Remove the following pages and replace with identically numbered pages:

32
35
50
77
78
110
134
218
251
252
318
335

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

Marginal lines indicate changed areas.



Min. WMo,
of
Operablo
Inat.
Channels
Per Trip
System (1)

1
1

NN OWNNNN

Zrip runction
Mode Switch in Shutdown

Manual Scram

IRM (16)
High Plux

Inoperative

APRM (16)
High Plux
High Flux
Inoperative
Downucale

Righ Reactor Pressure

figh Drywell
Preusure (18)

Reactor Low Waterx
Level (14)

High wWater Level in
Scram
Discharge Tank

Main Steam Line Iodla-
tion Valve Closure

Turbine Cont. Valve
Paut Closure

TADLE 3.1.A
REACTOR PROTECTINM SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENT

Modes in Which Function

Must Be Operable

8hut~ Startuo/Bot
Trip level Setting down Refuel (7) Standby
X X X
X b 4 b 4
< 1207125 Indicated
on scale x(22) «x (22) X
X X
See Spec. 2.1.A.1
$ 153 rated power X (21) X (17}
(13 X 21) X(17)
2 3 Indicated on Scale (11; (1
£ 105S psig X(10) X
£ 2 psig x(8) X (8)
2 538" above vessel zexo X x
‘< 50 Gallons x x(2) X
£ 10% Valve Closure X(3) (6) X(3) (6)
Upon trip of the fast
acting colenoid valves xX(8) x(a)

x(6)

x(8)

Action(1)

Aor 1.B
A or 1.B
A or 1.8
A or 1.B
A

1.A

‘.A
1.A or 1.C

t.A or 1.D




e —

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

13. Less than 14 operable LPRM's will cause a trip system trip.

14. Channel shared by Reactor protection System and Primary
Containment and ReactoI vessel lIsolation Control System. A
channel failure may be a channel failure in each system.

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

16. Channel shared by Reactor protection System and Reactor
Manual Ccntrol Systenm (Rod Bleck portion). A channel failure
may be a channel failure in each system.

17. Rot required while pecrforming 10w power physics tests at
atmospheric pressure during or after refueling at power
levels not <o exceed 5 MW (L) -

18. Operability is required wben reactor thermal power is belcow
30% (high-pressure turbine first-stage pressure (s 154 psig)e.

19, 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 function. Otherwise, no action is
required. '

20. An alamm setting of 1.5 times normal background at rated power shall
be established to alert the operator O abnormal radiation levels in
the primary ccolant.

21. 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 links is required to provide non-coincidence high-flux scram
protection from the Source Range Monitors.

22 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 required to provide
non-coincidence high-flux scram protection from the IRM's.

35



LIMITING CONDITIONE FOR OPERATION

SURVEILLANCE RFQUIREMENTS

3.2 PROTECTIVE INSTRUMENTATION

B.

Core_and Containment Cooling
Systems -~ Initiation &
Control

The limiting conditions
for operation for the
instrumentation that
initiates or controls the
core and containment
cooling systems are given
in Table 3.2.B. This
instrumentation must be
operable when the
system(s) it initiates or
controls are reguired to
be operable as specified
in Section 3.5.

Control Rod Block Actuation

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

DELET

New ccvered by Note T7.C.

50

4.2 PROTECTIVE INSTRUMENTATION

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.

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

Control Rod Block
Actuation

Instrumentation shall be
functionally tested,

calitrated and checked as
indicated in Table 4.2.C.

System logic shall be
functionally tested as
indicated in Table 4.,2.C.



NOTES_FOk TABLE 3.2.C

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

W is the recirculation loop flow in percent of design. Trip
level setting is in percent of rated power (3293 Mwt).
A ratio of FRF/CMFLPD 1.0 is permitted at reduced power,

See Specification 2.1 for APRM control rod block
setpoint.

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

"This function is bypassed when the count rate is 2 100 cps

and IRM above range 2.

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.

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 8 bypasses SRM channels
B8 &€ D functions.

The following operstionel restreints arply tc the RBM only:

a. Botk RBM channels are bypassed when rezctor power is < 30%.

b. The RE! need not be operatle in the "startup" position of the
reacisr mcde selector switch.

¢. Twc REM chennels are provided and orly one of these may be
bypassed from thre ccnssle. in RBM channel may be cut ¢f service
for testing ana/cr mairntenence provided this condition does not
last longer than 2L hours in any thirty day period.

a@. If mirimum cendivions Tor Table 2.2.C are not met, adninistrative

be imrediastely imposed to Prevent ccntrol rod withdrawal.

]

contrcls shal

17



#. 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 high.

10. The inoperative trips are produced by the following
functions:

a. SRM and IRM

(1) Local "operate-calibrate" switch not in operate.
) Power supply voltage low.
(3) Circuit boards not in circuit.

b. APRM

(1) Local “operate-calibrate" switch not in operate.
(2) Less than 14 LPRM inputs.
(3) Circuit boards not in circuit.

C. RBM
(1) Local "operate—cqlibrate" switch not in operate.
{2} Circuit boards not in circuit.
{3} RBM fails to null.

{4) Less than required number of LPRM inputs for rod
selected,

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

78



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

The HPCI high flow and temperature instrumentation are provided
to detect a break in the HPCI steam piping. Tripping of this
instrumentat1on results in actuation of HPCI isolation valves.
Tripping logic for the high flow is a 1 out of 2 logic, and all
sensors are required to be operable.

High temperature in the vicinity of the HPCI cquipment 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 instrumsentation are arranged
the same as that for the HPCI. Tne trip settiny 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 instrumentation which initiates CSCS action is arranged in a
dual bus system. As for other vital instrumentation arranged in
this fashion, the Specification 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 3s 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 chinnel requirements assure sufficient
instrumentation to assure the single failure criteria is met., Two REM
chanriels are provided ard only one of these may be bypassed from the console, for
meintenance and/or testing provided that this condition does not last longer than
2L hours in any thirty day pericd. This time period is only 3% of the operating
time in a month and dcec net significently increase the risk of preventing an
inadvertent control rod withdrawal.

The APRM rod block function is flow kiased and prevents a
siqgnificant reduction in MCPR, especially during operation at
reduced flow. The APRM provides qross cocre protection; i.e.,

limits the gross core power increcase from withdrawal of control

110
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Of two operable SRM's are provided as an added
conservatism,

5. Tt kod Block Monitor (RBM) 1s desiqned to automatically
pProevent tuael damaqge in the event of erronvous rod
withdrawal trom locations of hiyh power density during

high power level operation. Two RBM channels are brovided, and one of these
Automatic

mey be bypaessed from the console for maintenance and/or testing.
rod withdérawal blocks from one of the
Chiannels will hlock erroneous rod withdrawal soon enough
to prevent fuel dimage. The specified restrictions with
On:- <¢hannel out of service conscrvatively assure that
tuel damage will not occur due to rod withdrawal errors
when this condition ex1sts.,

A limiting control rod pattern i1s a pattern which
results in the core being on a thermal hydraulic limit
(1.2., MCPR -1.27 or LHGR = 13.4). During use of such
patterns, 1t is judged that testing of the RBM system
Prior to withdrawal of such rods to assure jits
Operability will assure that improper withdrawal does
not occur. It is normally the responsibility of the
Nuclear Engineer to identify these limting patterns ang
th= designated rods either when the patterns are
initially estatlished or as they develop due to the
occurrence of inoperable control rods in other than
limi ting patterns. Otner personnel qualified to perform
these functions may be designated by the plant
Superintendent to perform these functions.

Scram _Insertion Times

The contrel 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 (FSAK 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 greater than 1.065.

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) Plugging an 1nternal control rod drive filter. The
design of the present control rod drive (Model 7RDB144B) is
grossly improvel 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.

134
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Snubber No.
SSX-7A

SSZ-8A

R24

SS1-A
SS1-B
552-A
5582-B

$53-A(2959)

e T Ll ae

System
PSC (ring hdr)

PSC (ring hdr)

EECW

Recirculation
Recirculation
Recirculation
Recirculation

Recirculation

TABLE 3.6.H

SHOCK SUPPRESSORS { SNUBBERS)

Snubbers in High
Radiation Area During 3nubbers Especially
Elevation Shutdown Difficult to Remove
525

525

605
556
556
558
558
564

Snubters
Inaccess)tle
Durina Normal

Operat jon

Snubbers
Accessikle During
Normal Operation
« X

X

AN
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LIMITING CONDITICHS FOR OPERATION

e

SURVEBILLANCE REQUIREMENTS

3.7

CONTAINMINT SYSTIMS

C. Sccondary Containment

1.

Secondary ccntainment
integrity shall be
maintained in the
reactor zone at all
times excect as
specified in 3.7.C.2.

251

.7 CONTAINMENT SYSTEMS

C. secondary Containment

1.

secondary containment
surveillance shall te
performed as
indicated below:

a. A preoperational
secondary
containment
capalkbility test
shall e
conducted by
isolating the
reactor tuilding
and placing two
standkty gas
treatment gystem
filter trains in
oreration. Such
test shall
demonstrate the
capability t©o
maintain 174
inch of water
vacuum under
calm wind (<5
mph) conditions
with a systenm
inleakage rate
of not more than
12,000 cfm.



LIMITING CONDITIONS POR OPERATION

~—

SURVEILLANCE REQUIREMENTS

3.7

CONTAINMENT SYSTEMS

If reactor zone
secondary containment
inteqgrity cannot ke
maintained the
following conditions
shall ke 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.

252

4.7 CONTAINMENT SYSTEMS

b. Secondary
containment
cagability 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 te .
operated immediately
after the affected
zZones are isolated
from the remainder of
the secondary
containment to
confirm its ability
€0 maintain the
remainder of the
secondary containment
at 1/4-inch of water
negative pressure
under calm wind
conditions.



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE RFQUIREMENTS

3.9

AUXILIARY ELECTRICAL SYSTEM

2.

Three unit 3 diesel
generators shall be
operable,

318

4.9 AUXILIARY ELECTRICAL SYSTEM

D.cC.

Each diesel
generator shall
be given an
annual
inspection in
dccordance with
instructions
based on the
manufacturer's
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-vVolt)

a.

Every week the
specific gravity
and tne voltage
of the pilot
cell, and
temperature of
an adjacent cell
arnd overall
battery voltage
shall bpe
measured and
loggegd.



~ LIMITING CONDITIONS FOR OPERATION

e’

SURVEILLANCE REQUIREMENTS

3.10

CORE ALTERATIONS

6.

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

a.

The reactor mode

switch is locked

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

335

4.10 CORE ALTERATIONS

3.

With 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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& “ UNITED STATES
& K ey % NUCLEAR REGULATORY COMMISSION
< &7(‘4‘ 2 _ WASHINGTON, D, C. 20555
el g
4',) ‘*":‘* . 60
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
AMENDMENT NO. 17 TO FACILITY OPERATING LICENSE NO. DPR-68
TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT, UNITS NOS. 1, 2 AND 3
DOCKET NOS. 50-259, 50-260, AND 50-296
1.0 Introduction

By letter dated August 11, 1978 (TVA BFNP TS 114), the Tennessee
Valley Authority (the licensee or TVA) requested changes to the
Technical Specifications (Appendix A) appended to Facility Operating
Licenses Nos. DPR-33, DPR-52 and DPR-68 for the Browns Ferry Nuclear
Plant, Units Nos. 1, 2 and 3. The proposed amendments and revised
Technical Specifications would (1) permit the average power range
monitor (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 least 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
additicnal 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 SRM
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
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 nunber
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 Lhe AP response is actually the combined response of a number
of individual fission chzuhers located throughout the core, the APRM
primerily peoviags protection for corc-wide transient power increases
which might occur in the vun mode (above 15% ratec power). Also, in

he startup modc the APRI provides brehup pretection to the IR system
against localizca power incrcases which might resuvit frow postulated
rod withdrewal crrors.

Atihcugh the ThH system as described above i« required by the current
Technical Spacificationt to be operable in both the shutdown and refuc!
modos . no sp.oific event has been analyzed in the Plant FSAR which teles
credit for a ooram initiatcd by the Thw system with a given cetpoint or
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nuser of bypassed instive.onts. Similarly, the APRM is reguired to

opovate noviaily in the refuel mode, but no transient or accident taking
credit Tor an AFEM initiated scra. and postulated to occur in the |
vetuel mode bss beon anszlyzed in the Plani FSAR. As discusseda 1n the |

cviivation vhich feiiows. there is oniy one event which the stafi cen
postulate - nemely, an operator bynassing the interlocks and withdrawing
o neesnd control rod sdiccent to one which is already withdrawn - for
CUd ke TUiviry subovonioe nre vegaiveo to provice safcty protectios

Lothe orefurt oand shutde o matis

Section 14.5.3 of the Droo.s Ferry OAR discussls the events ntat could
result directly in positive reactivity insertions, inciuding coniroi
rad removal error during refucling and fuel assemhiy insertion error
during refueling. Section 7.6 of the FSAR cescribes the refueling
interlocks thot prevent an inadvertent criticalitly during refueling
operations and that are designed to back up procedural core reactivity
controls during refueling operalions. Section 3.10 of the Browns Fervy
Nuiclezr Plant Technical Spccificetions lists the restrictions that
apply durino core alterations to ensure ithat core reactivity is within
the capebility of the contrel rods and to prevent criticality during
refucling.

Wien the mode switch is in REFUEL, only orne control rod can be withdvow
Srloction of a second rod initiates a red block therehy preventing tho
withdrawal of more than onc rod at a time. The Refueling Intericche, i
corbination with core nuclear desion and rofucling procedures, prevenis
inadvertent criticality. The nuclear characterictics of the core assu
thol the reactor is subcritical cven when the hichest worth control ra
is Tully withdresm, Refueling procedurvs arc written to avoid situatic
in which inadvertent criticality is poscible, The combination of
refucling interlecks for centrol rods and the refueling platform provic
vedundant methods of proventing inadveritent criticality even &feer
procedural violetions whon the made swsiteh is din REFUEL nonition. The
interlonks en hoists proviage yet another method of aveiding inadverten’
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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 ncrmally available during refueling operations.
In order to withdraw a second control rod after withdrawal of the

first rod, it is necessary to bypass the refueling interlock on the

first control rod which prevents more than one control rod from

being withdrawn at the same time. The present Technical Specifications
permit bypassing the refueling interlock with the requirement that an
adequate shutdown margin be demonstrated or that all remaining control
rods have their directional control valves electrically disarmed to
ensure that inadvertent criticality cannot occur during this maintenance.
The adequacy of the shutdown margin is verified by demonstrating that

the core is shut down by a margin of 0.38 percent Ak with the strongest
operable control rod 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.

Evaluation

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.

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

the impact on the protection against postulated local criticality which

~could occur while the mode selection switch is in the refuel or shutdown
“positions. '

The most 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.

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 system would require trips in each I1RM
subsystem.



We conclude that the redundant independent. IRM jnstruments connected

to give non-coincident scrams provide better protection against fuel
damage due to a localized power increase than does the APRM system with
jts 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 Towest 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 lower 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 Yicensee 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 accomplishen prior to

removing the APRM protection. By letter dated November 13, 1978, the
licensee has agreed to the followina administrative controls. The ProCesures
related to maintenance cf detectors ("Browns Ferry huclear Plant-

Instrument Maintenance Instructions™) 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 o7
the SRMs and IRMs will be accomplished prior to removing the APRM
protection.



Due to the interwoven design of the shorting link system, clarification
of the notes to Table 3.1.A is needed. The following sentence should be
added to Note 21: "The removal of eight (8) shorting links is required to
provide non-coincidence high-flux scram protection from the Source Range
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 1includes restrictions on withdrawal of control rods
during core alterations. As an additional backup to the neutron
monitoring instrumentation, we have proposed, and the licensee has
accepted, an addition to the surveillance requirements in Section 4.10
of the Technical Specifications to require that no control rod may be
withdrawn for maintenance until two licensed operators have 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 1imit or a safety limit 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
ccnsideration.



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 Tine as part of

the modifications to reduce the potential for cracking in the CRD return
line. The line-and thus the snubbers-are no longer present in the system.
TVA also proposes to delete four snubbers from Table 3.6.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 line will not cause
damage to a critical system. MWe 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
chall 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 limits specified in Table 1 of the latest revision to ASTM
D975 and logged". Since the most recent revision to this standard
method of analysis reflects the current best judgement of the country'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.



3.4

3.5

3.6

Rod Block Monitors

Control rod block functions are provided to prevent excessive control

rod withdrawal so that the safety limit minimum critical power ratio is
not violated. Two rod block monitor (RBM) channels are provided. The
current Technical Specifications and the Bases therefore (Section 3.2.C.2)
state that: "The minimum number of operable instrument channels

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

one in one of the trip systems for maintenance and/or testing, provided
that this condition does not last longer than 24 hours in any thirty

day period". TVA proposes to relocate this requirement in the Technical
Specifications, adding it as part of "Note 7" to Table 3.2.C and rewording
it to be more specific. The revised wording will be: "Two RBM channels
are provided and only one of these may be out of service for testing and/or
maintenance provided this condition does not last longer than 24 hours in
any thirty day period". This is not a change to the requirements in the
Technical Specifications but simply a change in wording of the requirement
and its location in the Technical Specifications. We conclude that the
proposed action is an improvement in phraseology and is acceptable.

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 1ife of the plants. All three
Browns Ferry units have completed their first operating cycle and the
additional tests specified in Section 4.7.C.b. TVA, therefore,
proposes to delete this requirement, since it is no longer applicable.
We conclude that the proposed deletion is acceptable.

Milk Sample Locations

As part of the environmental radiological monitoring program at the

Browns Ferry Nuclear Plant, TVA collects and analyzes a number of samples.
The Browns Ferry Nuclear Plant Environmental Technical Specifications
state that "milk shall be collected....from at least four farms in the
vicinity of the plant..." and that"...any location from which milk can

no longer be obtained may be dropped from the surveillance program. The
NRC shall be notified in writing that milk-producing animals are no

Jonger 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
adiea to the mooitor g wregram.
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5.0

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 maroin, the amendments do not involve a significant hazards
consideration, (2) there is reasonable assurance that the heaith and
safety of the public will not be endangered by operation in the proposed
manner, and (3) such activities will be conducted in compliance with the
Commission's regulations and the issuance of these amendments will not
be inimical to the common defense and security or to the health and
safety of the public.

Dated: November 16, 1978
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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, A1ab§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 ﬁore 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 amendea (the Act), and
the Commission's rules and regulations. The Commission has made appro-
priate findings as required by the Act and the Commission's rules and
regulations in 10 CFR Chapter I, which are set forth in the license amend-
ments. Prior public notice of these amendments was not.required since the
amendments do not involve a significant hazards consideration.

The Commission has determined that the issuance of these amendments
will not result in any significant environmental impact and that pursuant
to 10 CFR Section 51.5(d){4) an environmental impact statement, or negative
declaration and environmental impact appraisal need not be prepared in
connection with issuance of these amendments.

For further details with respect to this action, see (1) the applications
for émendments 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. A1l of these items are.avai1ab1e for public inspection
at the Commission's Public Document Room, 1717 H Street, N. W., Washington,

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

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

FOR THE NUCLEAR REGULATORY COMMISSION

Thomas A7§€ZEO11tO, Chief

Operating Reactors Branch #3
Division of Operating Reactors

-



