Docket Mos. 50-259
50-260 )
and 50-296 - -

Pr, N. 8. Hughes o |
Manager of Power ' !
Tennessee ¥alley Authority '
830 Power Puilding

Chattanooga, Tennessee 374071

Dear ¥r. Hughes:

The Commission has issued the enclosed Amendments Nos. 4, ¥0 and (7
to Facility Licenses Nos. DPR-33, DPR-62 and DPR-GZ for the Browns
Ferry Nuclear Plant, Units Mos. 1, 2 and 3. These amendments consist
of changes to the Technical Specifications in response to your requests
of August 2, 1978 {PFEP TS 112) and August 11, 1878 (RFNP TS 114).

The changes: (1) permit the average power range monitor system to

be ingperable in the refuel mode, provided the source. range monitors are
connected to give a non-coincidence, high flux scram;, (2) permit less _
than three intermediate range monitors per trip channel to be operablae in i ;
the shutdown or refuel modes, provided at least four IRMs (ome in cach ' §
core ‘quadrant) are connected to give a non-coincidence, high flux scram
{3) clarify ambiguous portions of the Technical Specifications related

to the rod block monitor system; {(4) remove referénce to an obsolete

1968 version of an ASTH procedure; (5) modify the 1ist of snubbers. that
are required to he operable; (6) remove 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 collacted. UHith the concurrence of your staff, we
have made several minor chances in the proposed Technical Specifications
which you submitted. S :
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Tennessee Valley Authority - -

cc:

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

Tennessee Valley Authority
400 Commerce Avenue

E 11B 33 C

Knoxville, Tennessee 37902

Mr. D. McCloud

Tennessee Valley Authority
303 Power Building
Chattanooga, Tennessee 37401

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

Mr. Charles R. Christopher

Chairman, Limestone County Commission
Post Office Box 188

Athens, Alabama 35611

Ira L. Myers, M.D.

State Health Officer

State Department of Public Health
State Office Building

Montgomery, Alabama 36104

Mr. C. S. Walker

Tennessee Valley Authority
400 Commerce Avenue

W 9D139 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. 20556

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.

78120500R
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2. Accordingly, the license is amended by charges to the Technical
Specifications as indicated in the attachment to this license
amendment and paragraph 2.C(2) of Facility License No. DPR-33
is hereby amended to read as follows:

(2) Technical Specifications

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

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

issuance.
FOR THE NUCLEAR REGULATORY COMMISSION
i Lo b
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 TO 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 jidentically numbered page:
41/42

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

RﬁACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATIC!H REQUIREMENT

Min. No.
of
Opcrable
Insc.
Clunucls
Per Trip
System (1) Trip Punetion Trip Level Setting
! Mode Swvitch {n Shutdown
1 Manual Scram
RN (16) '
3 High Flux h lzgfggglgndicated
h } Inoperative
APRM (16)
2 High Flux See Spec. 2,1.A.1
2 lHigh Plux < 152 rated power
bl lrhoperative (13)
2 Cowmscale > 3 Indicated on Scale
2 Hisn Keacctor Pressure ¢ 1055 peig
2 Hich Jevwell < 2 pail
Pressure (14) = ¢ pale
2 Reactor Lov Water » 538" above vessel zero
Level (14) -
2 Hieh Wataer Level {n

S¢ranm

< 50 Galloas
Diycharge Tank -

Modes in Which Function
Must Be Operable

Shut-~ Startup/llot
doun Refyel(?) Standby  Run
X X X X
X X X X
“(22) x (23) (5)
X X (3)
X
x(21)  xan  as)
x(21)  xa7y  x
(11) (11) X(12)
-X(10) X X
X(8) X(8) X
X X 4
X X(1) g x

Aeef
1

1.a

1.A




TABLE 3.1.A (Continued)

Min. No.
of
?ﬁgzable Modes in Which Function
Channels Must Be Operable
Per Trip Startup/Hot
System (1 Trip Functicn Trip Level Setting Refuel(7) Standby Run Action(1)
4 Main Steam Line Isolation < 10% 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) T.Aor 1.0
Ciosure acting solenoid valves '
4 Turbine Stop Valve Closure < 10% Valve Closure X(4) X(4) ¥(4) 1.Aor1.D
2 Turbine Centrol Valve - > 550 psig X(4) x{4) X(4) 1.Aor 1.0
Loss of Control 0il
w rassure
FaN
2 TJrbine 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.Aor 1.C
Vacuum :
2 “2in Steam Line High < 3X Normal Full Power X(9) X(9) X(9) 1.Aor 1.C

“adiation (14) Background (20)




LR I T O R L O N R KA

1.

9.

There shall be two oneteble or tripped trip syntems for each function.
If the miniavn nunber of opurable {ndstrumeat channels per trip system
cannot be met for both trip systems, the appropriata actions listed
below shall be taken.

A. Initiate fnsertion of operable rods and complete insertion of all
operable rods within four hours,

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

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

D. Reduce powver to less than 307 of rated.
Scram discharge volume high bypass may be used in shutdown or refuel

to bypass scram dischatge volume scram with control rod block for
reactor protection syastem resst.

Bypassed if rcactor pressure < 1055 psiz and mode switsh not in run.
Bypassed vhen turbine first stage pressure i{s leas than 154 psig.

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

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

When the reactor is subcritical and the reactor water temperature 4is
less than 212°F, only the following trip functlons need to be operabdle:

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

B. Scram discharge volume high level

" E. APRM 157 scram

.

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

Not required if all main steamlines are isolated.

35



10.

11,

12.

13.

13,

15.

‘6.

17.

18.

19.

20.

21,

22

Not required * bHe operable when the react pressure vessel
head is not b . s+d to the vessel. -

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

The APRM downscale trip is automatically bypassed when the
IRY instrumentation is operable and not high,

Less than 14 operable LPRM*s will Cause a trip system trip.

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

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

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

Not required while rexforming lcw power physics tests at
atmospheric pressure during cor after refueling at power
levels not to exceed § MW (t}.

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

Action 1.A or 1.D shall te taken only if the permissive fails
in such a manner to prevent the affacted RPS logic frem
performing its intended func+ion. Otherwise, no acticn 4is
required.

An alarm setting of 1.5 *imes norma) background at rated power shall
be established to alert the operater to abnormal radiation lavels 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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 LIMITINC CONDITIONS FOR OPERATION

SURYEILLANCE RZQUIRVENTS

3.2.3 Core and Containment Cooling

Systems - Inftiation & Comntrol

Control Rod Dlock Actuation

The limiting conditions of
oparation for the inetrumen-
tation that inf{tistes control
rod block are given 4in Table
3.2.¢.

DELETE

Now covered by note T.c.

Off-Gas Post Treatment Isolation
Finction

1. 0ff Cas Post Treatment Monitors

(a) Except as epecifiad 1n (b)
below, both off-gas

post treatment radiation
monitors shall be operable
during resctor operation.
The isolation function
trip settings for the
monitors shall be get at

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

specification 3.8.B.1.

4,2.3 Core and Containzent Cooling

Systens - Initiacion & Control

are taquired to bs operabdls shall
be coneideved operadls 1f they
are within the rsquired surveil-
lance testing fraquency and there
i3 mo reason to suspect that they
are {nopcrable, ’

Contrel Rod Block Actuation

lastrunentation shall be function-
ally tested, cslibrated and checked
a8 indicated in Tadble 4.2.C.

System logic shall be functionally
tested ‘a3 ind{cated in Table 4.2.C,

0f f-Gas Post Treatment Isolaticn
Functions

1, Off-Gas Post Treatment Monitoring
System

Instrunentation shail ta func-
tionally tested, calibrated and
checked as fadicated in Tsble
4,2.0.

Systen logfic shall de function=-
ally tested ss indicatsd in
Table 4,2.0,



LIMITING CONDITIONS POR ’

AT10%

SURVIILLANCE RZQ"  eNTS

3.2.D Off-Gas Post Treatm

E.

r.

R

Punctions

() Prom and after the date

that one of the two off-gas

post treatment radi{stion
sonitors 1{s made or found
to be inoperable, continued
Teactor pover operation {»
permissible during ths nax:
seven days, providsd that
the inoparable monitor {a
tripped {n tha downscale
position., Ons radiation
monitor may be out of
service for four hours

for functional test and/

or calibration without

the moui{tor baing 4n a
downscsle tripped
eond{tion.

(c)
gas post treatment radia-
tion monitors,
orderly shutdown and shut
the mainsteam 1isolation
valves or the off-gas
isolation valve within

hours.

1
Drywell Leak Detection

The liniting cond{tions of opera~
tion for the {natrumsntation that
wonitors drywall lesk datsction
ave given 4{n Tabls 3.2.E.

Burvalilenca Instrumantatfon

The 1limiting conditiens four the
instrunentation that providas
surveillancs {niormation readouty
are given in Tablas 3.2.7,

Control Room Isolation

The limiting conditions for
instrumentation that {aclaces
the control room and {nitiatas
the control roon sxargancy

pressurication syotens are gilven
in Tabls J,2.6.

Upon the loss of both off-

initiate an

7.

0.

32

ent YIsolation L.!.D Off-Gas Post Treatment Isolation

Function

Drvwell leays Datzetioy

Instrumentstion ahzll b2 ealidratsd
and chackad as Lndicctid in Tadls
4.2.2,

Survaillance In2tpur=ntaticrn

Instrumentstion shell b2 calibeszad
and checked ac indicaicd in Tabla
"'2.,'

Contyol Xoom Tsolatisy

Insztrumantation shall be :alibra:ad'
and chscked as Indfoated in Tadlis
4,2.0,



Miofom No.
Operable Per

Trip Sys (5)

2(1)

2(1)
2(1)
2(1)
1(7)

(7
1(7)
(1)
3(1)
3
3(1)
2(1) (6)
2(1)(6)
2(1)(6)
2(1)(6)
2(1)

€L

2(1)

3

TABLE 3.2.C
INSTRUMENTATION THAT INITIATES ROD BLOCKS

Function

Trip Level Setting

APRM Upscale (Flov Bias)

IRH Upscale (8)

IRN Dowvnscale (3)(8)

IRM Detector not in Startup Positfon (8)
IRH Inoperative (8)

SRM Upscale (8)

SR Dovnscale (4)(8)

§2M Datector not in Startup Position (46)(8)
S Inopcritivc (8)

Flow Bizs Ceumgarator

Flou Blas Upscale

Rod Block Loglc
RSCS Restrain

(Pe-85-61A &
P&-15-618)

< 0,660 + 421 (2)

APEM Upscale (Startup Kode) (8) <12

APRH Downscale (9) > 3

APRM Inoperative tlob)

RBM Upscale (Plow Bias) < 0.66W + 412 (2) for two recirculation loovo overation
< 0.66W + 37.7%(2) for one recirculation loop operati(

RBM Dowvnscale (9) > 32 (

RBK Inoperative (10)

_<108/125 of full scale

> 5/125 of full scale

(11)

(10%)

<1lx 10° counts/sec.

> 3 counts/sec.

(11)

(io:)

<102 dff€erence in reclizculation flows
<1107 recirculation flov

N/A
147 psig turdine :
first stage .pressure (approximately 302 power)
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L.

3.
4,

s.

Yor the startup and run posftionn of the Keactor Hnde Selector Switch,
there shall be two oparable or tripped trip systema (or each functinn,
The SRM, IRM, and APRM (Startup mode), blocks need not be operable in
“Run” wode, and the APRM (Flow biaced) and RBN vod bdlocks noed not be
operable in “"Startup” mode. 1If the first column cannot be mat for

ene of the tvo trip syztems, this condition may exist for up to seaven
days provided ‘that during that time the oparable system {» functionally
tested fmmedintely and dafly theresfter; 1f this ccndition laet longer
than seven days, the system with the inoperable chsnnel ohzll be tripped.

I1f the first coluan cannot be met for both trip systems, both trip
pystema shall be trippod.

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

in percent of rated pouwer (3293 MWt). A ratio of FRP/CMILPD <1.0 {5 permitted

at reduccd power. See Specification 2.1 for APRM control rod block setpoint.
IRM dosmscale L8 byprssed when it 15 on its lowest range,

This functiocn {s bypassed when the count rate {» > 100 cps and IRM above
vanpe 2.

One instrument channel; {.e., one APRM or IRM or REM, per trip syesten
Rnay be bypassed except only one of four SRM may be bypasoed.

IRH channels A, B, C, G 211 {n range 8 bypasses SRX chanoels A & C
functions.

IRM channelws B, F, D, K all in rango 8 bypasses SRM channals 3 & D
fuactions.

The [cllowving opsrational restraints avypiy to the RBM only:

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

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

¢. Two REM channels are provided and only cne of these may be
bypassed from the console. An RBM channel mey be out cof service
for testing and/cr maintenance provided this ceondition does
not last longer than 24 hours in any thirty day period.

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

withdrawal.

Th



10.

11.

- ) S’
e

This function (s bypassed vhen the moda svitch {3 placed fa Run,

This function is only active vhen the rode svitch is in Run. This
function 14 sutomatically bypassed vhen the IRM {nstrumentation &

operable and not high,

The {noperative trips are produced by the following functions:
a. SRM and JRM

(1) Local “operate-calidrate” swvitch not in operate,

(2) Power supply vvltaie_lov.

(3) Cirecuit boards not in circuit.
b, APRM

(1) Llocal “operato-calibrace"” s7itch not in opersta,

{2) Less than 14 LPRY inputs.

(3) Circuit boards rot in circuie,

€. RBM
(1) Local "operate-cslibrate" svitch mot in operatse,
(2) Ctrcuit boards not 1nm efrcuit.
(3) RBM fatls to null.
(4) Less than required number of LPRM inputs for rod selected.

Detector traverse is adjusted to 114 ¥ 2 inches, placipg the
detector lower position 24 inches below the lower core plata.

75



TABLE 3.2.D
OFF-GAS POST TREATIZNT ISOLATION INSTRUMENWTATION

Min. No.

Remarks

Operable (1) Function Trip Level Setting Action (2)
2 Off-Gas Post Treatment Note 3 AorB 1.
Monitor
1 0ff-Gas Post Treatment Note 3 3 1.
Isglation
~J
()]
BOT®S:

1. Vhenever the miciom number operable cannot be met, the i{ndicated action shall be taken.

2. Action
A. Refer to Sectfon 3.2.D.1.b
B. Refer to Sectfon 3.2.D.1l.c

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

2 upscales, or 1 dovnscal:
and 1 upscale, or 2 dowvn~
scales wi{ll fsolate
off-gas line.

One trip systeam vith suto
trangfer to another source




.2

BASFES

The HPCI hiph (iov and tecmperature instrumentation arce provided to detect
a break in the HPCI steam piping. Trippling of this fastrunentation re-
sults tn actuation of HPCI fsolation valves. Tripping logic for the high
flov 1s a 1 out of 2 logic, and all sensors arc required to be operable.

Migh temperature Ln the vicinity of the HPCI equipment {s sensed by &
sets of 4 bimetallic temperature switches., The 16 teiperature switches
are arranged in 2 trip systems with 8 temperaturs switches in each trip

system,

The HPCI trip settings of 90 psi for high flov and 20C°F for high tem-
perature are such that core uncovery is prevented and fission product
release {8 within llnits.

The RCIC high flow and temperaturce {nstrumentation are arranged the sam:
as that for the HPCI. The trip setting of 450 H_0 for high flow and
200°F for tempcrature are based on the same criterfsa as the HPCIL,

#igh tempcrature at the Reactor Cleanup System floor drain could indicate
a break fn the cleanup system. When high tempercture occurs, the cleanup
system 1s isolated. ' ’

The i{nstrusentatinan wvhich {nitiates CSCS action is arranged {n a dual
bus system. As for other vital {nstrumentation arrauged {n this fashion,
the Specificatfon preserves the effectiveness of the cystem even during
perfods vhen naintenance or testing {s belng perforned. An exception to
this {s when loglc functional testing is being pecforned.

The control rod block funcrions are provided to prevent excessive control
‘vod withdrawval so that MCPR does not decrease to 1,06, The trip logic
for this function {s ! out of n: c.g., any trip on one of s{x APRM's,
efght IRM's, or four SRM's will result in a rod block.

The minimun instraiment channel requirenents assure sufficfent {nstrumenta-

tion to assure the single faflure criteria 43 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 condition does not last
longer than 24 hours in any thirty day period. This time period is only 3% of
the operating time in a month and does not significantly increase the risk of
preventing an inadvertent control rod withdrawal.

The APRM rod block function 1s flow blased and prevents a sfgiafficant reduc-~
tion in MCFR | cspecially during operation at reduced flow. The APRM pro-
vides gross core protection; i.e., limits the gross core power increase

frorm withdraval of control rods in the normal vitherawval sejuence. The
trips are set 80 that MCPR 1s oaintained greater than 1,06,

The RBM rod block "function provides lucal protection of the core; 1.e.,
the prevention of critical powver in a local region of the core, for a
single rod withdrawal error from & limiting control rod pattern.



3. BASFS

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

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

The refueling {nterlocks also operate one logic chaanel, and are required
for safety only when the mode switch is in the refueling poriticn.

FPor effective emergency core ccoling for small pipe breaks, the HPCI asv=tans
must function since rzactor presaure does not decrease rapid cunough to
allov efther core spray or LPCI to operate {n time. The attoentie prussare
relief function {s provided as a backup to the HPCI in the event. the HICT
does not opearate. The arrangement of the tripping contacts 17 cuch &3 2
provide this function when necessary and mininmize spurious operation. Thc
trip settings given in the specification are adequate to asruve the sbove
criteria are met. 7The speclfication preserves the effectivenarne of ths
systen during periods of maintenance, testing, or calibration, and gleo
minimizes the risk of inadvertent operation; i.e., oaly one innstrument

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. Tsolation
{8 initiated when both instrumerts reach their high trip point or one hzs
an upscale trip and the other a downscale trip or both have a downscale
trip. '

Both instruments are required fov trip but the instrument3 are set so
that eny i{nstruments are set so that the {nstantaneous stack relegze rete
1imfc given {n Specification 3.8 {s not exceeded. ‘

Four radlatlon monftors are provided for each. unit shich initinte Primary
Containment Isolation (Croup 6 isolation valves) Rcactor Buildiag lsolation
and operation of thc Standby Gas Treatnent Systcm. These fnstrument channcls
monitor the radfatfon in the Reactor zone ventilat{on exhaust ductc and in
the Refueling Zone. '

Trip setting of 100 mr/hr for the monitors in the Refueling Zena are based
upon initfating normal ventilation isclation and SCTS operaticn go that

none of the activity released during the refueling accident lceaves the
Reactor Bullding via the normal ventilation path but rather 21l tha activity
i{s processed by the SCTS.

Plov integrators and susp fil] rate and punp out rate timers ares used ¢
deternine leakage in the dryweil. A systen whereby the tiws intervai t
€111 a2 known volume will be utilized to provide a backup. An air sanpl
systen {8 alco provided to detect leakone inside the prianry centainmen
(Sce YTulLle 3.2.%).

Q

0
ing
¢

114



.306.3  pASTS:

Jdoees provide the operalor vl o visual indication of neu-
tron l:uel. The conaequencca of reactivity sccideonts are
functionn of the fritial neziren flux. The regquiremanc of
at lcoat 3 counta prrY ACCORG AAJUTCI that aty trersicnt,
phould 1t eccur, brgina at or above the fntttsl value of
10-0 of rated pnuor u.td In tth2 analyaen nl <ranyienta {ron
cold condttiona. Onz ouerabis 24 chanasl vould be adejuace
to munitor the approach to cricizality uvsinayg regogencouy
patterna ol scattered conitrol tod wirthdraval., A alnimum

of tvo operable SR''a are provicad ss an edded conpervatiam,

8. The Rod Rlock HMonitor (RBM) {a desizned to autozatically
prevent fuel demage in the event of crroncous rod withdrawal
from locatio~s of hizh oover deaxity durinz high power level
opezacion. Two RBM channels are provided and one of these may
be bypassed from the console for maintenance and/or testing.
Autometic 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 damage will not .cccur
due to rod withdrawel 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 piven by figure 3.5.3 or LHGR of 18.5 for 7x7 eor
13.4 for 8x8) During use of such pattermns, it is
judged that testing of the RBH system prior to with-
drawal of such rods to assure 1ts operability will
assure that improper withdrawal does not occur.

i1t 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 qualified to per-
form these functions may be designated by the plant
superintendent to perform these functionms.

Scram Insertion Times

The control rod system is designated to bring the reactor
subceritical at the rate fast enough to prevent fuel damage:
{¢, to prevent the MCFPFR from becoming less than. 1.06. The
l1imiting power transient is given in Reference 1. Analvsis
of this trancient shows that the negative reactivity rates
resulting from the scram with the average response of all
the drives as given in the above specification provide the
required prctection, and MCPR remains greater than 1.06.

On an early BWR, =scme degradation of contrel rod scrao
peiformance cccured during plant startup and was determined
te ke ecauae by



3.3/4.3 BASHS:

particulate material (prohably construction debris) pluyping an
fnternal control rod drive filter. The design of the proncac
control rod drive (Model 7RDB144B) is grossly improved by the
relocation of the filter to a lo:ation out of the scram drive
path: {.e., it ton no longer interfere with scran perforisnce,
even {f completely blocked.

The degraded performance of the original drive (CRD7RDBLSGA)
under dirty opersting conditions and the finsenzitivity of the
redenigned drive {CRD7RDB144B) has been demonstrated by &

seri:s of engineering tests under oimulated recctor opcrating
conditions. The successful performance of the nuw drive under
actual operating conditiones has also bren demonctrated by
conm'stently good in-scrvice test results for plento ustue the
new Irfve and may be inferred from plants using the oldur rodel
driv - with a modified (larger screen gize) Inteimal filircr vhich
45 1-8s prone to plugging. Data has been documented by swivedl-
lanc: reports in various operating plaite. Thess include

Oyeter Creek, Monticello, Dresden 2 ani Dresdcn 3. Appriciiuetely
5000 drive tests have becn recorded to date.

Following i{dentification of the "plugged filter” problem, very
frequent scram tests werc necessary (o ensure proper perfcrmarce.
However, the more frequent scram tests are nov considered totelly
unnecessary and vnwise for the following reasons:

1. CErratic scran performance has been identified as due Lo ar
obstructed drive filter {n type "A" driver. The drives {ir
BFNP are of the new "B" type design whose screm peviorience
ts unaffected by filter condition.

2. The dirt load is primarily released during startup of the
reactor when the recactor and {ts eyatems sre first subjccted
to flows and presanre and thermal streveses. Speclal atien-
tion and mearures ure now being taken to assure cleaner
systems. Recrctors vith drives d{denticel or eimilar (shorter
sttoke, stmaller piuton areas) have operated through many
refueling cycles with no sudden or erratic changes in scram
secformance. This preoperational and startup testing ic
wufflclent to detect anomslous drive performance.

3. he 72-hour outage liri{t which inftiated the start of the
‘requent scrim tenting ie arb{trery, havin; no logical bzasise
osther than quantifying a '"major outage’ which night reasona-
bly be caused by an event so severe as to posoibly affect
drive performance. This requirement is unvise because it
providea an fncentive for shortcut actions te hasten returning
“on line’ to svoid the additfonecl testing dus 8 72~hcur outag:.

132



TADTE 3.6.0 UNIT 1 - pege U
SHOCK SUPPRESSORS (SNUBBERS)

o
(98]
Snubbers
Smibbers 1n Migh Inazcessidble Snubhers
Rodiation Arca During  Snubbers Espectially During Normal Accesslble Du
Saubber No. Svstcm Flevation ShutAsm « Difficult to Pemove Operation Nornal Opera
R16 upper RIM 598 X
716 lower RAR 598 X
219 RRR® 555 .|
R20 upper RIR 549 X
P21 - east RIR 572 X
P21 - west IR 572 X
R22 RAR 513 X
R2h RHR 580 X
R25 RIMR 579 X
26 RAR 575 X
Rl instde AIM 555 X
"1 outslds  RAR 555 : X (
R29 RAR head sproy 636 ' X

R29 RIM hced spray 636 X




vEL

Snubber HNHo.

=1
rd

6 - north

=

RG - south
R3
R9
R13 - north
R13 - south
R19
R21

R3 - north
R3 - south
158

R9

R11

R4T

&7

Core spray
Core sprey
Core spray
Sore spray
Core spray
Core spray
Core sgroy
Core spray

Standby 1liquid
control

Standby liquld
control

Hrct
PCT
nrcl
APCI
WeCI

HPCT

orCY

TADLE 3.0 M

——SHOCK SHPREFSTnns [Swimapng)

UNIT 1 - pege $

Snubbers
Snubbers in High Innccessible Srubhers
Radiotion Arca During  Snudbers Especially During Normal  Acces:zible Dur{
Elevation Shutdowm * Lifficult to Renmove __Operation Normz21l Oreretd

606 X

60¢ X

Shl X

shl X
609 X

609 X

shi X
544 X
624 X

62h X

5h2 X
542 X

563 X X

S5hT X

532

532 X

532 b 4



L6l

Snubber No.
$SZ-4A
$52-5A
$SX-6A
SSX-7A
§S2-8A

R2A

R3A

R4

R42

SS1-A
$s1-8
$S2-A
$52-8

System

Elevation

PSC (ring header) 525

PSC (ring header) 525

PSC (ring header) 525

PSC (ring header) 525

PSC (ring header) 525

Fire Protection
Fire Protection

Fire Protection

EECW

Recirculation
Recirculation
Recirculation

Recirculation

601

601

601

605
556
556
558
558

1ABLE 3.6.H

SHOCK_SUPPRESSORS (SNUBBERS)

Snubbers in High
Radiation Area During
__ Shutdown*

Srubbers Especially

Difficult to Remove

UNIT Y = 0o 8

Snubbers
Inaccessible
During Normal

Srubbers
Accessibie Quring

_Operation Normal Qperation

X
X
X
X
X
X
X
X
X

X

X

X




861

Snubber No.

$53-A(295°)
S$S3-A(3350)
SS3-B(1159)
$$3-B(1549)
SS4-A

$54-8
SS5-A(2620)
$S5-B(325°)
$S5-8(350)
$55-8(98°)
SS6-A

$S6-8

S$s7

Ss8

*Modificaticns to this Table due to

System

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

Recirculation

Elevation

564
564
564
564
570
570
581
581
581
581
568
568
564
564

of the next license ‘amendment.

1ABLE 3.6.H
SHOCK SUPPRESSORS (SNUBBERS)

Snubbers in High
Radiation Area During
Shutdown*

Snubbers Especially
Difficult to Remove

Snubbers
Inaccessible
During Normal

Operation

UNIT 1 - page 9

Snubbers
Accessible During
Normal Operation

X

X

changes in high radiation areas should be submitted to the NRC as part
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LIMITING CONDITIONS FOR OPLRATION

N

SURVFEILLANCF REQUIMEMENTS

3.7.C Sccondary Containment

1. Sccondary containment inte-
grity shall be maintained in
the reactor zonc at all times

except as apecified ¢n 3.7.C.2.

240

4.7.¢ Secondary Contsinment

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

a. A preoperational sccondary
containment capability test
shall be conducted by {so-
lating the rezctor building
and placing two standby
gas trcatment system filter
trains in opevration., Such
test shall demcnstrate the



3.7.C Secondary Contafnment

3.

I1f reactor zone secondary con-
tainment integricty cannot be
maintained the following con-
ditions shall be met:

a. The reactor shall be made
subcriti{cal and Speciflca-
tion 3.3.A shall be mert.

b. The reactor shall de cooled
down below 212°F and the
reactor coclant aystem
vented.

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

d. Primary contairrent integri:y
maintained, \

Secondary contalnment {ntegrity

shall bde matncained {a the re-

fueling zone, cxcenpt as speci-
fied in 3.2.C.4. {

241

4.7.C Seconiars Contafncent

capability to mai{ntaia 1/4
inch of water vacusm uncer
caln wind ( <5 mph) condi-
tions with a system (nlsakige

rate of not more than
12,000 cfm.

b. Secondary containment capa-
biliey tomaintain 1/& inch
vater vacuum under caln win?
(<5 mph) conditions with 3
system {nleakage Ttale of
not more than {2 000 cfn,
shall be demonstrated at
esch refueling ouzage prior
to refucling.

After a secondary containmencg
violation {s deternined the
standby zas treatment gystcm
will be operated {mmed{ainly
affer the affected zoney are
isolated from the remairder of
the secondary containment cto
confirm {cs ability to main-
tain the renainder of the
sccondary contatnment at l/4-
inch of water negative pressure
under calm wind ccndi:ifions.
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&lﬂIT!NC CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9

AUXILIARY ELECTRICAL SYSTEM

Applicability

Applies to the suxiliesry elec-
trical pover system.

Objective

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

Specification

A. Auxiliary Electrical Equipment

A reactor shall not be started
up (made critical) from the
cold condition unless four
units 1 and 2 diesel generators
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 Standby Condition unless
&11 of the following condi-
tions are satisfied:

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

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

3., An additional source of
pover consisting of one of
the following:

a. A second 161-kV trans-
pission line and its

‘09

292

AUXILIARY ELECTRICAL SYSTEM

Applicability

Applies to the perfodic testings
requirements of the suxiliery
electrical systems.

Verify the operability of the
auxiliary clectricel system.

Specification

A. Auxiliary Electrical Fquipmeat

1. Dicsel Cencrators

a. Each diesecl pencrator
shall be manually started
and loaded once each month
to demonatrate opcrational
readinecs. The tcct shsll
continue for at leact a
one-hour period at 75% of
rsted load or greater.

During the monthly gene~
rator test the diegel
generator starting air
compressor shall be
checked for operation and
f{ts abilfty to rechargre
air reccivers. The operz-
tion of the diesel fuel
of]l transfer pumps shall
be deronstrated, and the
diesel etarting time to
reach rated.voltare and
speed shall be lozfed,

b. Once per
a test will be conducted
to demonstrate the emere
gency diesel generators
will start and accept
emerpency load within

onarating eyu



LIMITINC CONDITIOHNS POR OPERATION SOAVEILLANCE REQUIRFMENTS

3.9.A Auxiliary Zlectricsl Zquipment 4.9.A Auxiliary Plcctrirel Egquipment
the specified time sequence.
conmion transtormer and
cooling tower transformer ¢. Ouce s wonth the quantity
capable of supplying power of diesel (uel avatiladble
to the shurdown boards. shall be logged.
d. QRach diesel generactor shall
b. A fourth operable units be given en annuzl {n3ipec-
. and 2 diesel generator. tion in eccordance with
{ostructicvns Lassed on the
L. Buses and Boards Avajilable manufacturer’s -ccomsenda-
tions.
S s 1
a. Jtartxzu;e A and 1B sre e. Once a wonth a saople of
energlzed. diesel fuel shall be checked
. o for quality The quattey
b The unite } and & L-kV shall be vithin the occepta-
shutdown toards are ble limity specified in
energlzes.
& Table 1 of the Jatest rewigion
¢. The LBOU-V shurdown boards to ASTM NG78 anA 10‘3ged
associglel with the unit 2. D.C. Power Systzn - Unit Batterics
are energ:zed. (250-Volt) Dies2! Ccnerator
Batterlea (125-volt) snd Shutdown
d. Undervcltnge relays Board Batterles (250-Volr:)
operable «r start
buses 1A and 1B and b-hv a. Every wverk the epecific
shutdowvn roards, A, B, C, gravity and the voltage of
and D. the pllot c=ll, and tempera-
ture of an edjacent cell and
$. The 2%0-Vo't uctt and shutdoun overall battery voltage chall
bosrd battcries and a brtiery be measured and logged.
charger for eacn battery and
aspociated battery boarde ara b. Every lhtc‘,ccn(hs the wes-
operable sureoseats -'.sll Se made of
’ voltage of each cel. to
6. logic Systeos nearest 0.1 volt, specific
gravity of each cell, and
a. Commoa accident signal temperaturc of every filth
11. These measurements
logic syeteo fa operablu. ce
$ic oy ¢ operadis shall be logged.
5. GBO;V l§‘d shedding logic c. A battery rated discharge
syetem {» operabdle. (capacity) test shall be
7. There shall be a minioum of P9rr°r“ed 3 t:o VDL'aie'
103,300 gallons of diesel fuel time, and ouluut curren
ic the staoddy diesel gencra- measureronts shall be lozied
tor fual tanks. at intervals not to exceed
24 nonths.

293
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3.10.A Rcfucling Interlocks

6.

refueling interlocks
shall be operabdle.

b. A sufficient number of
control rods shall be
operable so that the
core can be made sube
eritical with the
strongest operable con-
trol rod fully withe-
dravn and all other
operable control rods
fully {nserted, or all
di{rectional control
valves for remaining
control roda shall be
disarmed electrically
and gufficient margin
to critfcality shall be
dermonstrated.,

¢, If maintenance {8 to be
performed on two contrel
tod drives they must be
scparated by more than
two control cells {n any
direction. '

d. An appropriste number
of SRM's are available
as defined in specifi-~
cation 3.10.A.

Any number of control rods

may be withdrawn or removed
from the resctor core pro-

viding the following condi-
tions are sacisfied:

8. The reactor mode switch
f8 locked in the "re- -
fuel” position. The
vefueling {nterlock
vhich prevents rore than
one control rod from

304

&4,10.A Refuelinp Interlocks

3. With the mode selecticn 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.




LIKITING CONDITIONS FOR OPKRAT10M

SURYEILIANCE REQUIREMENTS

J.10.A Refueling Interlocks

befag vithdrawn may be
bypassed on a vithdrawm
conlrol rcd aftar the
fusl asssexblice (n the
cell coataining (con~
trolled by) that cen-
trel rod have beem rTO-
movod {roa (A3 Teacter
core. All othar re-
fueliang fatorlechs
shall be oparabls.

B. Core Mconitoring

1.

-

During core alterations, except

as in 3.10.B.2, two SRM's shall

be operable, in or adjacent to any
quadrant where fuel or control
rods are being moved. For an SRM
to be considered operable, the
following shall be satisfied:

8. 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-

\ missible as long as the detector

is connected to the normal SRM
circuit,)

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

' During a complete core removal,

the SRM's shall have an initial’
minimum count rate of 3 cps prior
to fuel removal, with all rods
fully inserted and rendered
electrically inoperable. The
count rate will diminish during
fuel removal. Inddividual control
rods outside the periphery of
the then existing fuel matrix
may be electrically armed and
moved for maintenance after

2]] fuel in the cell containing
(comerelled by “hat contrel

Yoo have beer TOVEd Tt the
reactor core.

305

4,10.A Rafueling Interlocks

Cors Mon{toring

Prior to making any alterations
to the core the SRM's shall be
funeticenally tested and checked
for neutron responss. Thars-
aftar, vhile required to be
operable, the SRH's will bde
shockad daily fer rruponsn,
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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.

7812050017+



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

(2) Technical Specifications

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

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

issuance,
FOR THE NUCLEAR REGULATORY COMMISSION
Thomas A p011to 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
73/174
75/76
113/114
131/132
205/206
207/208
241/242
293/294
303/304

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

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

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATICH REQUIREMENT

Min. No.
of
Operable
Inst.
Channels
Per Trip
System (1) Trip Function Trip Level Secting
1 Mode Switch in Shutdowm
1 Hanual Scram
e (16)
1 Migh Flux 3 120/123, Indtcated
3 lnoperative
APRM (16)
2 High Flux See Spec. 2,1.A.1
2 High Plux £ 15X rated powver
2 lnoperative {(13)
2 Bounscale > ) Indfcated on Scale
2 Hisn Keactor Pressure < 1055 patg
2 Hich drwvvell < 2 psig
Pressure (14) = -
2 Reactor Low Water » 538" above vessel zero
Level (14) -
2 High Water Level {n

Scran

< 50 Gallons
Lacharge Tank -

Modes in Which Function
Must Be Operable

Shut-~ Starctup/Hot
down Refuel(?) Standby  Run
X X X X
X X X X
“(22) x (22) g (s)
X X (3)
X
x(21)  xan sy
x(21)  yan x
(11) (1) x(12)
x(10) X wx
 X(8) X(8) X
X X X
X x(2) X X

Act!on(lz(

1.A

1.A

1.

L.A
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TABLE 3.1.A (Continued)

Min. No.
of
Operable Modes in Which Function
Inst. . A
. Must Be QOperable
Channels
Per Trip Startupn/Eot
System (1) Trip Function Trip Level Setting Refuel(7) Standby Run Action(1)
4 Main Stear Line Isolation < 10% Valve Closure X(3)(6) X{3)(6) X(€) 1.A 0r 1.C
Valve Closure (
2 Turbine Cont. Valve Fast Upon trip of the fast  X(4) x{4) x(4) 1.A 0or 1.D
Ciosure acting solenoid valves
a Turbine Stop Valve Closure < 107 Valve Closure X(4) X(4) X(4) 1.A0or 1.0
2 Turbine Centrol Valve - > 550 psig X{4) Y(4) X(4) 1.A 0or 1.D
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 0or 1.C
Vacuum {
2 Main Steam Line High < 3X Normal Full Power X(9) X{9) x(9) 1.Aor 1.C

Radiation (14) Background (20)




NOTES TOX TAPLE 3. Io% ~—

1.

There shall be two opezeble ov tripped trip syntems for each tunctlon.
1f the minlaun number of operable insfrumeat channels per trip syatex
cannot be met for both trip systams, the appropriatz actions listed
below shall be taken.

A. 1Initiate insertion of operable rods and coaplete insertion of atl
oparable rods within four hours,

B. Réduce power level to IRM range snd place mode switch in the
Startup/Hot Standby powition within 8 hours.

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

D. Reduce power to less than 307 of rated,

Scram discharge volume high bypass may be used in shutdown or refuel
to bypass scram discharge volume scram with control rod block for
reactor protection syatem resst.

Bypassed Lf rcuctor pressure < 1055 peig and mode awitch not ina run.

Bypassed vhen turbine first stage pressure 1s less than 15h pais.

IRM's are bypassed when APRM'a are onscale and the reactor mode switch

1is in the run position.

The desipn permits closure of any two lines without a scram belngz
initiated.

When the reactor is subcritical and the reactor water tem eratuvre
jess than 212°F, only the following trip functions rneed to bes oper

3

1
;ole:
A. Mode switch in shutdown

B. Manual scram

C. High flux IRM

D. Scram dilscharge volume hizh level

E. APRM 15% scram

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

Not required if all main steamlines are isolated.
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12.

13.

13,

1S.

16.

17'

18.

19.

20.

21.

22.
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head is not bosted to the vessel.

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

The AFRM dcwnscale trip is automatically typassed when the
IRM instrumentaticn is operable and nct high,

Less than 14 operable LPRM‘s will cause a trip system trip.
Channel shared by Reactor Protection System and Primary
Containznent and Reactor Vessel Isolation Control System. A
channel failure may te a channel failure in each gysten,

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

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

" may be a channel failure in each system.

Not required while performing low power physics tests at
atmospheric pressure during or after refueling at power
levels not to exceed 5 MW(t).

Operability is required when ncrmal first-stage pressure is below
302 (< 154 psig).

Action 1.A or 1.0 shall bte taken only if the permissive fails
in such a manner to prevent the affected RPS logic frem
performing its intended function. Othexrwise, no action is
required. '

An alarm setting of 1.5 times norma’ background at rated power shall
be established to alert the operatcr to abnormal radiation lavels 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.



LINITINC CONDITIONS YOR OPERATION

SURYRILLANCE RIQUIRIMZNTS

3.2.B Core snd Containment Cooling
Systems - Initiation & Control

€. Control Rod Dlock Actuation

The liotting conditions of
operation for the inetrumen-
tation that initfates control
rod block sre given in Table
3.2.C.

DELETE
Now covered ty note T7.C.

Off-;as Poat Treatment Isolatien

Einctioq !

1. Off Gas Post Treatment Monitors

(a) Except us specifiad in (b)

4.2.3 Core and Containzent Cooling

Systens ~ Inftiation & Control

ars required to be operadbla shall
de considered operadls 1f they
are vithin ths rsquired surveil-
lance testing [requency and there
is no reascn to suspect that they
are inopersdle.

Control Mod Block Actuation

Iastrumentation shall dbe function-
ally tested, calibrated and checked
as indicsted in Table 4.2.C.

System logic shall de functionally
tested ss indicated in Table 4.2.C.

Of f-Cas Post Treatment Isolatioun
Functions

y, Off-GCs3s Post Treatment? Menitorinag
System

Instrunentazion shail ta func-

below, both oif-gas

post trestment radiation
monitors shall be cperable
during reactor operation.
The isolation function
trip settingzs for the
monitorg shall be set ac

a value not to exceed the
equivalent of the stack
release 1imit specified in
specification 3.8.B.1.

|
|
|
|
|
|
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tionally tested, calidbrarcaed and
checked aa indicated in Table
4.2.0.

System logic shalli De lunction-
ally tasted ss indicated iz
Tabla 4.2.D.



LIMITINC CONDITIONS POR OPERATION

SUXVIILLANCE REQUIREMINTS

3.2.D 0ff-Gas Post Treatment Isolation k.l.b Off-Gas Post Treatment Isolation

L

a.

Functious

(b) Pron and sfter the datse

that ona of the two off-gasg

post treatment rad{stion
ronitors {s made or found
to be (nopersble, continued
Teactor power operation is
permissidble during the nex:
saven days, providad that
the inoparable monitor {a
tripped in the dowmacele
ponition. One radiation
monitor nay ba out of
sdtvics for four hours

for functional teat and/

or calibration without

the moultor being in s
downscale tripped
cond{tion,

(c) Upon the loss of both off-

gas post treatment radia-

tion conitors, initiate an

orderly shutdown and shut
the mainsteam 1isolation

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

iirywell Leak Detection

The limiting conditicns of cpera~
tion for the {nztrutantation thst
monitors drywell lesk detactisn
a4Te givan in Table 3.2.E.

Burvaillsnea Instrumantation

The limiting conditions fur the

instrumentation that providas
survelllancs {nformation resdouts
8re given in Tabla 3.2.7.

Control Room lsolation

The lix{ting conditicna for
instrumentation that (solatesn

the control rom and initistes
the centrol roonm czargancy

pressuritations systems are givan
in Tedls 3.2.6.

?.

o,

32

Function

Drewell lesi Detzetné~p

Instrurentation zhall ba salidrsisd
and checked as indicotrg {m Tadla:
4.2.2,

Burvefllirnce Inatyrr-nestion

Ingtrumontztion shelil be eall
and checkad ao indicated (n T
4,2.7,

Leadzd
abla

Control ¥oem Yaclirisa

Inatrunantation shnoll bda zalidracsed
and chscked a3 (ndicuzad dn Tadls
‘.200!
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Miofoua No.
Operable Per
Trip Sys (5)

201
2(1)
2(1)
2(1)
1(7)
0
1)
3(1)
3(1)
3(1)
(1)
2(1)(6)
2(1)(6)
2(1) (6)
2(1) (0}
2(1)

2(1)

268

TABLE 3,2.C

INSTRUMENTATION THAT INITIATES ROD BLOCKS

Trip Level Setting

Funhction
APRM Upscale (Flow Bias)
APEM Upscale (Startup Hode) (8)
APRM Dowvnscale (9)
APRM Inoperative
RBM Upscale (Plo§ Bias)
RBM Dovnacale (9)
RBH Taoperative
IRM Upscale (8)
IRM Downscale (3)(8)
IRM Detector not in Startup Positfon (8)
IRM Inoperative (8)

SRH Upacale (8)

‘SRM Downscale (4)(8)

S2M Detector not in Startup Positfon (4)(8)
S8 Inoperative (8)

Flow Bias Ccmparocbr

Flow Bias ﬂpocale

Rod Block Loilc
RGCS Restrain

(P' - ‘_l‘.)ll\ &
TH=01R)

< 0,66W + 427 (2)

<12

> 31

'(Liob)

< 0.66W +401 (2)

> 32

(10)

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

(10%)

<1lx 10° counts/oec.
>3 counts/aec.,

11)

(iOa)

<102 gifference fn recirculation flows

<1107 recfrculation flov

N/A .
147 psig turbine

first stare pressure (approximately 30X power)
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Por the startup and run poeltiona of the Keactor Mnde Selector Switch,

there ahall be two operable or tripped trip syatema for each functinna.

The SAN, IRM, and APRM (Startup mode), blocks nezd not be operadle in

“gun" wmode, and the APRM (Flow bi{ased) and RBM rod blocks need not be

eperable in "Startup” mode. 1 the {first column cannot be mst for

ene of the two trip systems, this condition may exist for un Lo ssven

days provided that during that time the opsrable system i3 functionally

testesd {mmediately and dally thereafter; if this condition last longer

than seven days, the system with the inoperable channal shall be tripped.

1f the first coluwn cannot be met for both trip systeas, botd trip

synsters shall be tripped,

W is the recirculation loop flow in percent of design. Trlip level settine is
in percent of rated powar (3293 MWt). A ratio of FRP/CMFLPD <1.0 is pernmitted
at reduced powver. See Specifi&ation 2.1 for APRM control rod block setpoint.

I dosmacale 43 bypasasd when 4t 18 on it3 lcewest range.

This function is bypassud when the count rats i3 > 100 cp3 acd IRN abuve
range 2.

One instrument channel; 1.e., one APRY or IRM or RSM, per trip systea
may be bypassed except only one of four SRM may be bypasasd.

IRH chaonels A, B, C, G all &n range 8 bypsases SRM charosls A & C
functions.

IRM channels B, P, D, H all {n range 8 byvasses SRM chanaola B & D
functions.

The following operetiocnal restraints apply to the RBM only.

a. Both RBM channels are bypassed when reactor power is < 30%.

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

c. Two REM channels are provided and only one «~f these may bpe
typassed from the consocle. Ar PRBM channel may be out of service
fcr testing and/cr maintenance provided this condition does not
last lenger than 24 hours in any thirty day pericd.

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

ol e X
witharawsl.
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10.

11.

This function {» bypasssd vhen the roda svitch 12 placed 1o Run.

This function is only active when the oéds svitch s 4a Run. This
function $# sutomatically bypassed when the IRX inatrumentation 4o

operadble

and not high.

The $noperative trips are produced by the following functiona:

a. SRM agnd IRH

V)
(2)
)
b.  APKY
(1)
(2)
(3

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

Detector
detector

Local “operata-calibrate” svitch not in operats.

Power supply voltags lov.

Circuit doard» not &n circulit.

Local “"operate-cslibrate’” svitch mot in opersto.

Less than 1& LPRX iaputs.

Circuit boardo rot in circult,

Local "operate-calibrate” evitch not in operate.

Circuit bosrds not 4im circuit.

REM faile to null.

Less than required number of LPRM inputs for rod selected.

traverse is adjusted to 114 4 2 inches, placing the
lower position 24 inches below the lower core plate.
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TABLE 13.2.D

OFF-GAS POST TREATMENT ISOLATION INSTRUTENRTATION

Action (2) Remarks
A or B 1. 2 upscales, or 1 dovnscal
and 1 upscale, or 2 dog
scales will fisolate |
off-gag line.
3 1. One trip system with auto

M{n. No.
Operable (1) Function Trip Level Setting
2 Off-Gas Post Treatment Note 3
Monitor
1 Off-Gas Post Treatment Note 3
Isolation
~
h
BOTES :
1. Whenever the minfmm number operable cannot be met, the {ndicated actfon shall be taken.
2. Action

A. BRefer to Sectiom 3.2.D.1l.b
B. Refer to Sectifon 3.2.D.1l.c

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

transfer to another source
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. BASFS

The KPCl hirh {.ov and temperaturc instrumentatiun arc provided to detect
a break in the KPCI steam piping. Tripplng of this {astruentation re-
sults In actuation of HPCI fsclation valves. Tripptug logic for the high
flov is a 1 out of 2 loglc, and all sensors arc required (o be operable.

Miph temperature (n the vi-fafty of the HFTJ equipnenl (s sensed by &

sety of & Limetallic tennperature switches., The 16 tewperature switches

are arranged {n 2 tri; symtems with 8 temperaturs switche: in each trip

system,
90 pas [ tigh flev snd 22C°F fe: high tem—

The HPCI trip sectin,s o)
vrcovery §9 prevented an’ fission product

persture are such th-t cere
release 18 within liits,

The RCIC high flowv and temreratute {nstrurentatica are arrenyed the sam:
ay that for the WPCI. The trip setting of 4507 1.0 {o: high flow snd

200°F for tempcratute sre baeed on thc same critciia as tle HPCL.,

the Feactor Clcanup System floor dratn could Indicate

IHigh temperatnre at
LlLen high tespercture occurs, the cleanup

a break in the clesaup system,
system i35 lsoiale”.

The instrunentatinn which inftfates CSCS actier 1s arranced fn a dual
bus system. As fer cther vizal fnstrurentstion arranged {n this fashion,

the Specificattion presrerves the effcctiveness of the rystem cven during

periods vhen rsfnrcenance or testing s beinp pecforned. An exception to

this {s when loric functional testing 1s beinp peslorne

The control tef bloch funcilons are provided (o prevent cxcessive control
rod withdraval eo thit MCPR dres no- decrease to 1,00, The trip lopic
for this functio~ is 1 out of n. ec.g., any trip on one of s{x APRM's,
efght 1RY's, or four SRM's will resuvlt In 2 rcd block.

require~cnts ascure sufficient fnstruments-

The mir{=c t.+' .v2n: channe:
tion to assur. toe rlnpie fallure crfiteric !5 met. Two RBM channels are pro-

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

nerice ani/cr testing, prcvided that this condition does not last longer than

2L wours in eny thirty dey period. This time period is only 3% of the operating
tire ir & month and dces nct significantly increase the risk of preventing

an inedvertent contrcl rod withérawal.
The APRM rod biock functinn {4 flow bfased ana prevents a sfgnificant reduc-

tion {n FLFR | es52ci2ily curing operatfon at reduce’ flow. The APRM pro-
vides fress core protecticn, f.e., 1{1tR the gross core »over fnerease
frorm withlravaj of cerntrol rods In the normal witheraval scyuence, The
Crips are set s- that MIPR ¢s matiriained greater than 1,00,

The RBM tod blocs fun tiea provides loszal proteczien of the core; 1l.e.,

the prevention o! critical po-er fn & local region of the core, for a
eingle rod vithdraval error from a limiting control rod pattern.
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BASYS

If the IRM channels are in the worst concitiorn of allowed bypaus, tha
sealing arrangement 1is such that for unbypassed iRM chananla, a rod Ylock
signal {s generated hetore the detected neutrons flux has incressed by
more than a factor ot 10. ’

A downacale indication s an {ndication the instrument has failed or the
fnstrument is nnt sensitive enough. In either case the instrument will
not respond to changes in control red wotion and thus, control rod motion
i4s prevented. :

The refueling interlocks alac op2Tate onc lozic channel, and are required
for safety only when the mode switch 18 in the refueling position.

For effective emergency core cooling for small pipe breaks, the HPCI system
must function sfnce rzaclor pressure does not decrease rapid enough to
allow efther core sprayv or LPCI to operate {n time. The automatic pressure
relicf functfon {s provided as a backup to the HPCI in the event the HPCI
does not operale. The arrangement of the tripping centacts {s such as to
provide this function when neccsRary and minimize spurious operation. The
trip settings given iu the specification are adequate to 895UTE the above
criteria arc mct. 1hz specification preserves the effectiveness of the
ayotem durlng periods o!f natnienance, testing, or calibration, and also
minimizes the risx of inadvertent operation; {.e., only one instrument
channel out of service,

Two post treatoent of f-zas radiation monitors are previded and, when their
trip point is rezched, cause an isclation of the of{-gas line. Isolation
4g initiated whoen both instruments reach their high trip point or one has

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

Bolh ‘nstrumecnts arc requited fou trip but the instrument3 arvr? get so
that any {nstrumentes are et so that the i{nstan:aneous stack relesae rete
1imit given fn Specification 3.6 1s not exceeded.

Four radintion monltura are provided tor each unit «hich initiate Primary
Contafnment lsolatfon (Groap 6 isolation valves) Rrcactor duilding Ilsolation
and operalion ol the Standby Gas Treaiwnent System, Theee instrument channels
monitor the radiation {n the Reactor zone ventilation exhaust ductes and in
the Refueling Zone.

Trip setting of 100 mr/hr for the monitors {n the Refueling Zonz are based
upen fnitfating normal ventilation iaolation and SCTS operation 87 that

none of the activity released durtny the refueling accident lesves the
Resctor Building via the normal ventilation pegh but rather all ths activity
is processed by the SCTS. '

Flow integrators and surp fil)] rate and pump ou: rate ticers are used %o
detcrmine leakspe §n the dryweil. A syetem whereby the time {nterval %o
£411 a known volume will be utilized to provice a backup. An air sarmpling

system ia also provided to detect leakage inside the primary containment
{See Table 3.2.E).
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S2J6.d RASTS:

Joes ostovfde te apsrator with o visual indication of neu-
4 .

Yaunl,. The consequentea ol rr.ctivity scofdenta ore
the srfzial wewtren fluw, The reguiremsac of
a? rtrerzient,

tren

functicun of
at lenal I county prr Beocond aasuved that

should 1t occur, tegins at or 2hove the Jufttsl volue of
poscr wosd Inothe analywes of raniyients Iroa

107 of inted
LM chanac ] waald be adejuite

cold condttt-na. One onerabes
to rmonita: the gppronch te cxitizality usiny remo9encous
vatterns of scattersd coniral red wfthdrzval. A alni-er

of tve opersedle SUi'a are provicaed B>y an cdded coneervatiam,

5. The Red Block Monitor (R8M) {s des’zned to autozatically

prevent fuel cz2age dn tne event of cTtroncous rod withdraval

from locsiie~s o high pover denafly during high power lewel
operacion. Two RBM channels are provided, and one of these may

be bypassed from the console for maintenance and/or testing.
Automatic rod withdrawal blocks from one of the channels will 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 corndition exists.

A limiting (ortrol rod pattern is a pattern which rezults
in thc core being on a thermal hydraulic limit, (ie,
MCPr pfven by Specification 3.5.k or LHGR of 18.5 for 7x7 or
13,46 for 8xb) Durinpg use of such patterns, it is
Juéeed that testing of the RB!Y system prior to with-
drawal of guch rods to assure its operability will
aseure that Improper withdrawal dees not occur,

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

t“c designated rods wither when the patterns are
inictially 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 Incertion Tires

he ¢av

The contrel rod system is deesignated to bring the reacter
subcritical at the rate fast enough to prevent fuel darmage:

to prcvernt the MCFR from becoming less than 1.06. The

Mpiting pewer transient is given in Reference 1. Anelvsis

this trarcient shows that the negative reactivity rates

resulting from the scram with the averagre response of all
the drives ss gpiven in the above specification provide the
required protection, and MCPR rewmains grcater than 1.06.

an earle VP, ccrne degradation of control rod scrac

performay ¢ - -rured during plant startup and was determined

' o

It



partizulate naterial (probably construction Jebris) p'u.ging an
{nternal control rod drive filter. The design of the present
control rod drive (Model 7RDB144B) s grossly improved by the
relecation of the filter to a lo-ation out of the scram drive
path: t.e., ft tan ne longer interfere vith acran performance,
even {i completely bleocked.

The degraded performance of the original drive (CRD7RDB144LA)
under dirty operating condi{tions and the (nsensitivity of the
redeaigned drive {(CRD7RDBlu4B) has been demonstrated by &

seri -r of engineering tests under simulsted reactor operating
concditions. The successfu) performance of the nev drive under
actual operating conditions has also beer demonstrated by

conr stent .y gooc In-scrvice test resulta for plants using the
nev Irfve and may be {rferred froo plantr using the older model
Jriv - with a modified (larger screen size, internal filter which
i 188 prunc to plugging. Dats has been decuvwented by surveil-
lanc: repcrie {n various operati:g plants. These include

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

Foileowing {dentificstion of the “plugged filter"” problem, very
frequent scram tests were necessary to ensure proper performance.
Howvever, the more [requent scram tests are now considerec totally
unnecessarv and vnwise for the following reasons:

1. Crretf{c ecrar. perforoance has been identified as due Lo an
obstructed drive filrer {n type "A" drivee. The drives in
BFNT are of the nev "B" type design whose scra~ performance
i{s unsffected by filter condition. '

2. The dirt los¢ {6 pricarily rvelessed diring startup of the
resctor when the reactor and fte sveatens are first sudbjected
to flows and presn.re and therral etrveses. Special atten-
tion and mearuree «re now being taken to assure cleancr
systems. Re,ctors with drives {dentical or sim{lar (shorter
atroke, smaller piwton areas) have opcrated through many
refueling cycles with no suddern or erratic changes in scres
rerfornance. This preoperationsl and startup testing s
wufficient to detect anomslous drive performance.

], he 72-hour outage li{nit which f{nftiated the start of the
‘requent scr:m tescting {8 arbitrary, having no logical basis
other than quantifving s "major outage' which might reasone-
bly be causec bv an event so severe as to posetblv affect
drive performance. This requirement 1s unwise because {t
provices an fncentive for shortcut sctions to hasten returni-g
“on line” to avoid the sdditfonsl testing due & ?2-hour outsg:2.
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Snybber No.

R9
R9

R1

R1

R2

R2

R3

R3

R4

R4

RS

RS

502

- north
- south

upper
lower

north

- west

- east

- west

- north

- east

upper

lower

System
RCIC
RCIC (ring hdr)

Condensate S4&S
(ring header)

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 S&S
(ring header)

Condensate S&S
(ring header)

Condensate S&S
(ring header)

Condensate S&S
(ring header)

Elevation

564
564

548

548

548

548

548

548

548

548

548

555

-~

TABLE 3.6.H UNIT 2 - paye 7

SHOCK SUPPRESSORS (SNUBBERS)

Snubbers
Snubbers in High Inaccescible Squbbers
Radiation Area During Snubbers Especially  During Normal Accessible Dur
Shutdown* ' Difficult to Remove Operation Normal Operat
X
X _
{
X
X
X
X
x.
(
(
X X
X X
X X
X X




UNIT 2 - page 8

Snubbers
Accessible During
Normal QOperation

TABLE 3.6.H
’§ SHOCK SUPPRESSORS (SNUBBERS)
Snubbers
Snubbers {n High Inaccessible
Radiation Area During  Snubbers Especially During Normal

Snubber No. System Elevation Shutdown* __ Difficult to Remove Operation
SSZ-1 PSC {ring hdr) 525

$5X-2 PSC (ring hdr) 525

$SX-3 PSC (ring hdr) 525

SSZ-4 PSC (ring hdr) 52%

$S2-5 PSC (ring hdr) 525

SSX-6 PSC (ring hdr) 525

SSX.7 PSC (ring hdr) 525

$52-8 PSC (ring hdr) 525

SSZ-1A PSC (ring hdr) 525

SSX-2A PSC (ring hdr) 525

SSX-3A PSC (ring hdr) 525

SSZ-4A PSC (ring hdr) 52%

SSZ-5A PSC (ring hdr) 525

SSX-6A PSC (ring hdr) 525

SSX-7A PSC (ring hdr) 525

SSZ-8A PSC (ring .hdr) 525

X
X




£02

Snubber No.

R33

R upper
Rl Yower
R2 upper
R2 lower
R3 upper
R3 Tower
R4 upper
R4 lower
SS1-A
SS1-8
$S2-A

System

EECW

RBCCW

RBCCW

RBCCW

RBCCW

RBCCW

RBCCW

RBCCW

RBCCHW
Recirculation
Recirculafion

Recirculation

605
615
615
615
615
615
615
615
615
556
556
558

TABLE 3.6.H

SHOCK SUPPRESSORS (SNUBBERS)

Snubbers in High
Radiation Area During
Shutdown*

Snubbers Especially
O1fficult to Remove

Snubbers
Inaccessible
During Normal
__Operation

UNIT 2 - page 9

Snubbers
Accessible During
Normal Operation

SN




80¢

Snubber No.

§52-8
$S3-A(295°)
$S83-A(335°)
$53-8(115°)
$S3-B(154°)
SS4-A
$54-8
$S5-A(262°)
$55-A(325°)
$S5-B(35°)
$55-8(98°)
$S6-A
$S6-8

$s7

558

*Modifications to this Table due to

System

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

Recirculation

Elevation

558
564
564
564
564
570
570
581
581
581
58]
568
568
564
564

of the next license amendment .

TABLE 3.6.H

SHOCK SUPPRESSORS (SNUBBERS)

Snubbers in High
Radiation Area During
Shutdown*

Snubbers Especially
Difficult to Remove

UNIT 2 - page 10

Snubbers
Inaccessible
During Normal

Operation

Snubbers
Accessible During
Normal Operation

X
X

changes in high radiation areas should be submitted to the NRC as part




3.7.C Secocndary Contafnment

J.

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

a. The reactor ehall be made
suberit{cal and Specifica-
tion 3.3.A shall be met.

b. The reoctor shall be cooled
doun below 212°F and the
Teactor coolant system
vented. .

¢. Fuel movement shall not
be permftted in the reac-
tor wone.

d. Primary centsinrent integri:y
maintained.

Secondary contaf{nment 1ntegr£ty]

shall be majncained {n the rec-

fuellng rons. cxcept as speci-
fied {n 3.7.C.4. |

241

4.7.C S2coniar/ Containment

capadility to maintain 1/¢
fnch of water vacu: unaer
calm wind {( <5 mph) condi-
tions with a system {nlsakage

rate of not more than
12,000 cfm.

b. Secondsry containment capa-
bility tomaintain L/4% inch =
vater vacuum under calm win?
(<S mph) conditions with i
system inleakage Tate of
not more than 12,000 c¢fm,
shall be demonstrated at
each refueling outage prius
to refueling.

After a secondary containment
violation {s decernined the
standby gas treatment sysZem
will be cperated {mmecd{ately
after the affected zones are
iso0lated from the remainder of
the secondary containment zo
confirm {ts ability to main-
tain the remainder of the
secondary containment ac¢ 1/4-
fnch of water negative presscre
under calm wind conditions.



TING _CONDITIONS FOR OPERATION SURVEILLANC: REGUIR1ZNTS

7. Secondary Containment 4.7.C Secondary Containrant

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

a. Handlinp of spent fuel and
all operations over spent
fuel poole and open reac-
tor wells containing fuel
shall be prohibited.

b, The standby gzas t(reatwent
syastem suction to the re-
fueling zone wil] be
blocked except for a con-
trol)led leakage area sized
to assurc the achieving of
a vacuum of at Jeast 1/4-
inch of water and not over
3 Inches of water in all
three reactor zones.

Primary Containment laolation Valves D. Primary Contaimrment Igolation Valves
J. Durinp reactor pover operation, 1. The primary containrcn: isola-
all {sclation valves listed in tion valvesa survelllauce ghall
Table 3.7.A and all reactor be performed a3z follows:
coolant system {nstrument line
flow check vzlves shall be a. At lesst once per opersting
operable except as specifiad cycle the operabls fgola-
in 3.7.D.2. tion valvas that sre

power operated and auto-

matically initiated shall

be teated for aimulatad

automatic initfation and

closure times, ;

b. 4t least once per quarter:

(1) All normally opea power
operated {solatrion
valvee (excapt for :ha
main staam line powar-~
operated isolation
valves) shall de fuily
clossd and recpenad,




SOKVETLLANCE REQUIRFMENTS

&E!!T!NC CONDITIOHNS POR QPEZRATILION

3.9.A Auxiliary Zlectrical tquipment

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

b. A fourth operable units
] and 2 diesel generator.

L. Buses and Boards Aveilable

a. Start buses lA and 1B sre
energizec.

b. Tne units 1 and 2 LRV
shutcdown boards are
energized.

¢. The L8C-V shurdown boeards
sssociated vith the umit
are energ:ied.

d. Underveoltage reisys
operable on start
buses 1A and 1B and L-kV
shutdovn boards, A, B, C,
and D.

§. The 230-Volt ucit and shutdown
board batteries and a bsttery
charger for eascn battery and
sssociated battery boards are
operadble.

6. logic Systewms

a. Coumoo accident sigral
logic syeten i opersble.

b. 420-V load shedding logic
eyetem 13 opecrabdle.

7. There shall be a minimuc of
103,3C0 gallons of diesel fuel
{o the staoddby diesel gencra-
tor fusl tanke.

293

4.9.A Auxilisry FPlcctricel Tquipwent

tbe specified timd sequence.

e. Ouce a wonth the quaotity
of diesel fuel svailadle
shall be logged.

d. Tach dilese!l genevator shall
be given sn annual {nipec~
tion in accordsnce with
{ostructions based on the
aanufacturer's rsconmenda-~
tions.

e. Once s wonth & saaple of
diesel fuel shall be checked
for qualicy. The quality
ehall bc vwithin the sccepta-
Ble limits epecified in

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

D.C. Power Systsn - Unlt Batterties
(250-Volt) Dlesel Cemerator
Batteries (125-volt} and Shutdowm
Board Batteried (2%0-Volz)

s. Every veek the speciflc
gravity sud the voltage of
the ptlo: c=ll, and terperd-
ture of an sdjscent cell and
overall battery voltage chall
be mecaured and logged.

®. Every thrce ccnths the mea-
suregents ~'.sll S¢ made of
voltage of each celi to
gearest ©.1 volt, spectfic
geavity of each cell, and
temperature of every fiteh
cell. These meapurements
ehsll be logged.

A battery rated discharge
(capacxty) test shall bo
perfcrmed sn3 the volL%aJe,
time, and cutuut current
measure~onts shall be logged
st intervals not to excood
2k ponins.

C.



l:_l_r'_ﬂ_'l:_l_ﬁ_(‘.__C()_r(_l)(T_}_(_)_Pj;ﬁ__F_U.R__F)_!’_RB_ATION SURVEILLANCE REQUIREMPNTS

3.9.A Auxillacy Electricsl Equipment 4.9.A Auxiliatry Electrical Equipoment

3. Logic Systemn

a. Both divisions of the common
accident sipnal loglc systcm
shall be tesuted every 6 months
to demonstrate that it will
function on actuation of the
core epray system of each
reactor to provide an auto-
matic start signal to sll 4
units 1 and 2 diesel
gencrators.

b. Once every § ronths, the condi-
tion under whichk the 430-Volt
load sheddirg lrgic system i8
required shall be simulated using
pendant test switches and/or
pushbutton test guitches to de-
monstrate that the load shedding
logic system would inttiate load
shedding signals on the diesel
aux{lisry boards, reactor [e{o}Y
boards, and the 480-Volt shut-
dowvn boards.

4. Undervoltage Relays

a. Once every 6 mouths, the con-
dition under which the under-
voltage relays are required
shall be simulated with ao
undervoltage on start buscs
1A snd 1B to demonstrate that
the diesel generators will
start.

b. Once every 6 montha, the con-
ditions under which the under-
voltage relays are required
shall be simulated with an
undervoltuge on each shutdewn
board to demonstrate that the
associated dlesel generator
will starc.

c¢. The undervoltugr relays which
start the dicoel generators
from start buses A and 1B
and the 4-kV shutdown beetds,
shall be calibrated anvually
for trip and reset and the

measurementg logged.
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LAMTTING CONDITIONT FOR OPEXRATION

SURVETLLANCE REQUIREMENTS

3.10.A Rcfueling Interlocks

\_/

3.

——
Y

The fucl grapple holst
load switch shall be set
st <1,000 1bs.

t{ the framec-mounted auxi-
liary hoist, the monorail-
mounted ouxiliary holst, or
the service ‘platforn hoist
{8 Lo be used for handling
fuel with the head off the
reactor vessel, the load
1imit ewitch on the hoist
to be uscd shall be set at
< 400 1lbs,

A maximum 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=-
{ng conditions are satis-
fied:

2. The reactor mode switch
shall be locked {n the

"refuel’” position. The
refueling interlock

which prevents more than

one control rod from
being withdrasm may be
bypassed for one of the
control rods on which
maintenance is being
performed. All other

4.10.A Refucling Interlocks

303

control rods are fully
inserted and have had
their directional con-
trol valves electrically
disarmed, it is suffi-
cient to demonstrate
that the core is sub-
critical with a margin
of at least 0,38 Ak at
any time during the

" maintenance. A control

rod on which maintenance
4{s being performed shall
be considered inoperable.



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

refueling interlocks
shall be operable.

b. A sufficient number of
control rodo shall be
operable so that the
core can be made eub-
eritical wvith the
etrongest opcrable con-
trol rod fully with-
drawn and all other
opereble control rods
fully fnserted, or all
directional control
valves for remaining
control rods shall be
disarmed electrically
and sufficient margin
to criticality shall be
demonstrated.

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

d. An appropri{ate number
of SRM's are availsable
a9 defined {n spocifi-

fuel” position. The
refueling interlock
which prevents more than
one control rod from

electrically disarmed.

19 cation 3.10.A.

6. Any number of control rods 3. With the mode selector switch in f

may be withdrawn or removed the refuel or shutdown mode, no
from the rcactor core pro- control rod may be withdrawn until ;
viding the following condi- two licensed operators have confirmed
tiono are satisfied: that either all fuel has been removed |
_from around that rod or that all i
8. The reactor mode switch control rods in immediately adiacent
is locked In the "re- cells have been fully inserted and |
|
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20565

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-296

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 3

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 17
License No. DPR-68

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.

7812050022



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

(2) Technical Specifications

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

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

issuance.
FOR THE NUCLEAR REGULATORY COMMISSION
\_7{1 Déﬂ/«éc »‘é:s’
Thomas A? %ppo]ito, 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. 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. N



Min., No,
of
Operadlo
Inat.
Channels
Per Trip
Systeom (9)

1
1

NN VNN

TASLE 3. 1.A

REACTOR PROTECTINNM SYSTEM (SCRAN) INSTRUMENTATION REQUXREMENT

Trip runction

Mode Switch in Shutdown

Manual Scram

IRM (16)
Bigh Plux

Inoperative

APRM (16)
Bigh Plux
High Flux
Inopcrative
Downucale

Bigh Reactor Pressuxe

High Drywell

Pressure (19)

Reactor Low Ha
Level (14)

Bigh Water Lev
Scran
Discharge Tank

Main Steam Line Isola=~

tion Valve Clo

Turbine Cont.
rapt Closure

ter

el in

sure

Valve

Modes 1n Which Function

Must Be Operable

8but-~ Startuo/Bot
Trip Yevel Setting down Refuel (7} Standby
X X X
X X X
£ 1207125 Indicated
on scale x(22) «x (22) X
b 4 b ¢
See Spec. 2.1.A.1
$ 153 rated power X (21) xX(17)
(13) ) 4 21) X(17)
2 3 Indicated on Scale (11{ (11)
£ 1055 psig X(10) x
£ 2 psig X (8) x(8)
2 536" above vessel zero X b 4
‘< 50 Gallons x x(2) b 4
£ 10% valve Closure x(3) (6) X(3) (6)
Upon trip of the fast _
acting colenoid valves X (%) x(a)

**E

()
()

(15)
X
X(12)

b 4{.}]

x(9)

Action(l)

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

‘.A

1.A
1.A or 1.C

1.A or 1.D

—~—




12.

13.
4.

15.
16.

17.

18.

19.

20.

21.

22,

e — .
pu—y

The APRM downscale trip {s automatically bypassed vhen the
IRM instrumentation is operable and not high.

Less than 14 operable LPRM'S will cause a trip systenm trip.
channel shared by Reactor protection System and Primary
Containment and Reactor vesse2l Yeolation Control System. a
channel failure may be a channel failure in each system.

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

Channel shared by Reactor protection System and Reactor
Manual Ccntrol System (Rod Bleck portion). A channel failure

may be a channel failure in each system.

Rot required while pecrforming low power physics tests at
atmospheric pressure during or after refueling at power
levels not to exceed 5 MW(%).

Operability is required when reactor thermal power is below
30% (high-pressure turbine first-stage pressure (£ 154 psig).

Action 1.A or 1.D shall ke taken only if the permissive fails
{n such a manner to prevent the affected RPS logic from
performing its intended function. Otherwise, no action is
required. '

An alam setting of 1.5 times normal background at rated power shall ,
be established to alert the operator to abnormal radiation levels in i
the primary ccolant. ' |

The APRM High Flux and Inoperative Trips do not have to be operable

in the Refuel Mode if the Source Range Monitors are connected to give

a non-coincidence, High Flux scram, at. < 5 x 10° cps. The SRM's

shall be operable per Specification 3.107B.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 i
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,
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LIMITING CONDITIONS FOR OPERATION

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 Rlock Actuation

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

DL_ETE
Now ccvered by Rote 7.C.

50

SURVEILLANCE RFQUIREMENTS

4.2 PROTECTIVE INSTRUMENTATION

B.

Core and Containment Cooling
Systems -~ Initiation
& control

Instrumentation shall be
functionally tested,

claiktrated 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 regquired test or
calibhration, 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,

calikrated and checked as
indicated in Table 4.2.C.

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



N

NOTES_FOIc _TABLE 3.2.C

‘.

Fur the startup and run positions of the Reactor Mode
Selector Switch, there shall be two operable or tripped trip
systems for each rfunction. The SRM, IRM, and APRM {Startup
mode) , blocks need not be operable in "Run" mode, and the
APRM (Flow riased) 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 provaded 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 inoperatle channel shall be tripped. If 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
B & D functions.

The following operetionsl restraints arply tc the RBM only:

&. Both RBM channels are bypassed when reactor power is < 30%.

t. The

ay

'Z7 need not be operable in the "startup" position of the

reactrf ncde selector switceh.

¢. Twc REM chenrels are provided and oriy one of these mey be
bypassed from thre ccnssle. An RBM channel may be ocut ¢of service
Tor testing and/zr mairtenance provided this condition does not
last longer than 2L hours in any thirty day period.

a. If mirimum conditions for Table 3.2.0 are not met, adninistrative

-

contrcls shall be imrediately imposed to prevent centrol roéd withdrawal.
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8. This function is bypassed when the mode switch is placed in
Run,

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

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

a. 'SKM and IRM
(1) Local "operate-calibrate" switch not in operate.

(2 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-calibrate" 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.
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Pressure instrumentation is provided to close the main steam
isolation valves in Run Mode when the main steam line pressure
drops below HYL psig.

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

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

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

The RCIC high flow and temperature instrumsntation are arranged
the same as that for the HPCI. The trip setting} ci 450" water
for high flow and 200°F for temperature are based on the same
criterlia 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 Js being performed.

The control rod block functions are provided to prevent excessive
control rod withdrawal so that MCPR does not decrease to 1.05.
The trip logic for this function is 1 out of n: e.g., any trip
on one of six APRM's, eight IRM's, or four SRM's will result in a
rod block.

The minimum instrument channel requirements assure sufficient
instrumentation to assure the single failure criteria is met. Two RBM
chanriels are provided ard only one of these nay be bypassed from the console, for
meintenance and/or testing provided that this condition does not last longer than
24 hours in any thirty day pericd. This time period i1s only 3% of the operating
time in e month and doec not sigrificantly increase the risk of preventing an.
inadvertent control rod withdrawal.

The APRM rod block function is flow biased and prevents a
siqnificant reduction in MCPR, cspecially during operation at
reduced flow. The APRM provides qross core protection; i.e.,
limits the qross corc power increcase from withdrawal of control
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Ot two Ooperable 5RM*s are provided as an added
consiervatism,

5. Th-= Kod Block Monitor (RBM) is designed to automatically
prevent tuel damage in the event of erronvous rod
withdrawal trom locations of higyh power density during

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

may be bypassed from the console for maintenarice and/or testing.
rod withdrawal blocks from one of the
ctiannels will lock erroneous rod withdrawal soon enough
to prevent fuel dimage. The specified restrictions with
Oon+ channel out of service consc¢rvatively assure that
tuel damage will not occur due to rod withdrawal errors
when this condition exists.

A limiting control rod pattern is a pattern which
results in the core bheing on a thermal hydraulic limit
(1.e., MCPR -1.27 or LHGR = 13.4), During use of such
patterns, 1t 1s judged that testing of the RBM system
pPrior to withdrawal of such rods to assure its
operability will assure that improper withdrawal does
rnot occur. It is normally the responsibility of the
Nuclear Engineer to identify these limting patterns angd
the designated rods either when the patterns are
initially estatlished or as they develop due to the
occurrence of inoperable control rods in other than
limiting patterns. Other personnel gqualified to perform
these functions may be designated by the plant
superintendent to perform these functions.

Scram Insertion Times

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

Analysis of this transient shows that the negative reactivity
rates resulting from the scram (FSARK Figure N3,.,6-9) with the
average response ot 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 degqgradation 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 improved by the relocation of the filter to a
location out of the scram drive path; i.e., it can no longer
interfere with scram performance, even if completely blocked.
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Snubber No.
SSX-7a

552-8A

R28

SS1-A
Ss1-B
S52-A
S82-B

SS3-A (2959)

e Y L e

System
PSC (ring hdr)

PSC (ring hdr)

EFCW

Recirculation
Recirculation
Recirculation
Recirculation

Recirculation

TABLE 3.6.H

SHOCK SUPPRESSORS ( SNUBBERS)

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

525

605
556
556
558
558

564

Snutters
Inaccessatle
Durina Normal

operation

Snubbers
Accessitle During
Normal Operation
X

X




LIMITING CONDITICHS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.7 CONTAINMINT SYSTEIMS

C. Secondary Containment

1.

Secondary ccntainment
inteqgrity shall be
maintained in the
reactor z2cone at all
times excegt as
specified in 3.7.C.2.

251

4.7 CONTATNMENT SYSTETMS

C. Secondary Containment

1.

Secondary containment
surveillance shall ke
performed as
indicated below:

a. A preoperational
secondary
containment
capatility test
shall te
conducted by
isolating the
reactor tuilding
and placing two
standky gas
treatment sgystem
filter trains in
operation. Such
test shall
demonstrate the
capability t©o
maintain /8
inch of water
vacuum under
calm wind (<5
mph) conditions
with a systen
inleakage rate
of not more than
12,000 ctm,



LIMITING CONDITIONS POR OPERATION

SURVEILLANCE REQUIREMENTS

3.0

CONTAINMENT SYSTEMS

If reactor zone
secondary containment
integrity cannot Le
maintained the
following conditions
ghall 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 2120p
and the reactor
coolant system
vented.

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

a. Primary
containment
integrity
maintained.
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4.7

CONTAINMENT SYSTEMS

b. Secondary
containment
carability to
maintain 1/4
inch of water
vacuum under
calm wind (<5
mph) conditions
with a system
inleakage rate
of not more than
12,000 cfm,
shall Ete
demcnstrated at
each refueling
outage prior to
refueling.

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



LIMITING CONDITIONS FOR QOPERATION

SURVEILLANCE REQUIREMENTS

3.9

AUXILIARY ELECTRICAL SYSTEM

2.

Three unit 3 diesel
generators shall be
operable.
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4.9

AUXILIARY ELECTRICAL SYSTEM

D.C.

Each diesel
generator shall
be given an
annual
inspection in
accordance 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-
vVolt) and Diesel
Generator Batteries
(125-Volt)

a.

Every week the
specific gravity
and tne voltage
of the pilot
cell, and
temperature of
an adjacent cell
arnd overall
battery voltage
shall be
measurea and
logged.



- LIMITING CONDITIONS' FOR OPERATION

;\‘\—/

SURVEILLANCE REQUIREMENTS

3.10

CORE ALTERATIONS

6.

3
Any number of control
rods may be 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.
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4.10 CORE ALTERATIONS

3.

Hith the mode selector
switch in the refuel or
shutdown mode, no control
rod may be withdrawn until
two licensed operators
have confirmed that either
all fuel has been removed
from around that rod or that |
all control rods in |
immediately adjacent cells
have been fully inserted and
electrically disarmed.
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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

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) perm1t 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
additional test of secondary containment that only applied to the first
operating cycle for each Browns Ferry unit. '

2.0 Discussion

As described in Section 7.5 of the Final Safety Analysis Report (FSAR)
for the Browns Ferry Nuclear Plant (BFNP), the Neutron Monitoring
System consists of six major subsystems: (a) the Source Range Monitor
(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 minjature 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 1207125 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 number
of LPRM channels. Three APRM channels are associated with each of the
trip systems of the Reactor Protection System.

The APRM system which consists of a number of Stationary fission chambers
dispersed throughout the core, is normally required to be operable in

the refuel mode with a high flux scram setpoint corresponding to 15%
rated power.
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Bocause Lhe APRIT response is actually the corbined response of a number
o7 irdividusl fission chauhers located throughout the core, the APRM
primerily proviaes proteclion for core-wide transiert power increases
which might occur in the rur mode (above 15% ratec power). Also, in
the startup mods the AP provides backup pretectien to the IR system
against localized power incrcases which might resuit from postuiated
rod withdrezwzl crrors.

Atihcugh the TRM system as described above i< required by the current
Technical Specification: to be operable in both the shutdown and refue!
modes, no sp.oific event has been analyzed in the Plant FSAR which telcs
credit for a scram initiated by the 1P system with a given setpoint ovr
muser of bypassed instineants, Similarly, the APRM s required to
opovate noriatly in the refuel mode, but no transicnt or accident takirng
v  for an AFEM initiated scran. and postulated to occur in the
vefusl mode s becn analyzed in the Plant FSAR. As discussed in the
eviivation vhich fteiiows. there is oniy one event which the stafi cen
postulate - newely, an operator bypassing the interlocks and withdrawing
2 sieond control rod sdiecent to one which s already withdrawn - for
Cr ke TUU/STE subovi bire v redaiveo to provice safcty polection

5 i, . S, e - R
o tbo pefusd endd shuldeo wnios,

Ccction 14.5.3 of the bre. .o Ferry 19A% c¢iscusses the evente That coutd
result directly in positive reactivity Tnewrtions, inctuding conirod
rod removal ervor during refucling ana fuel assembiy insertion erroy
during refueling. Section 7.6 of the FSAR cescribes the refueling
interlocks thot prevent an inadvertent criticality during refueling
operations and that are designed to back up procedural core reactivity
controls during refueling operetlions. Section 3.10 of the Browns Fervy
Nuclezr Plant Technical Specificetions lists the restrictions that
apply during core alterations to ensure that core reactivity is within
the capebility of the contrel rods and to prevent criticality during
refueeling.

When the mode switch is in REFUEL, only ore control rod can be withdyou
Saloction of a second rod initiates a red block thereby preveating iho
withdrawal of more than one rod at a time. The Refucling Intericclo, i
corbination with core nuclzar devign and refucling nrocedures, provenis
inadvertent criticality. Tne nuclear characterictics of the core avouw
thal the reactor is subcritical cven whon the highest worih control ro-
is fully withdresm, Refueling proceduros avc written to avoid situatic
in which inadverient criticality is posvitle. The combination of
retuciing interlecks for centiol rods and the refueling platform provic
vodundant methods of preverting inadvertent criticality even &fcer
procedural viotations whon the mode siriteh s in PEFULL peeiticn.  The
interlochs on hojsts proviae yet anothor method of aveiding inadverten”

S
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3.1

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 red fully withdrawn, or that at least 0.38% ak shutdown
margin is available if the remaining control rods have had their direc-
tional control valves disarmed. Disarming the directional control valves
does not inhibit control rod scram capability.

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 IRM
subsystem.



we conclude that the redundant independent IRM instruments connected

to give non-coincident scrams provide better protection against fuel
damage due to a localized power increase than does the APRM system with
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 lowest IRM scale which corresponds
to very low flux levels. Although the flux level at the second nearest
IRM (the backup IRM) would be low throughout the rod withdrawal event,
it will be high enough to scram the reactor at a lower flux level 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 js acceptable.

In addition, the SRM system would be connected to scram the reactor at

a level of 5 x 105 counts per second. Although the SRM is not considered
safety grade equipment, the licensee has proposed to provide the SRM
scram function, and we believe this is desirable as an additional backup
to the IRM system.

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

removing the APRM protection. By letter dated November 13, 1978, the
licensee has agreed to the following administrative controls. The procedures
related to maintenance cf detectors ("Browns Ferry Nuclear 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
links have been removed prior to maintenance on IRM/LPRM detectors.

These controls provide adequate assurance that the reconfiguration of

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



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 {o 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
menitoring instrumentation, we have proposed, and the licensee has
accepted, an addition to the surveillance requirements in Section 4.10
of the Technical Specifications to require that no control rod may be
withdrawn for maintenance until two licensed operators have confirmed
that there is no fuel in the cell controlled by the particular control
rod or that all immediately adjacent control rods are fully inserted
and electrically disarmed. This requirement, in conjunction with

the more sensitive IRM system, will insure that there is no possibility
of iradvertent criticality during core modifications.

In summary we conclude that the proposed changes to the licensee's
Technical Specifications do not involve an increase in the probability
of a transient or accident but in fact should reduce the consequences
of such events., The proposed changes do not involve a reduction in
safety margin. No change in a safety Timit 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.,
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3.2

3.3

Snubbers

Table 3.6.H of the Browns Ferry Technical Specifications contains a 1ist
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) line since the CRD return 1ine has been capped at the reactor

vessel and rerouted to the reactor water cleanup return 1ine 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 noh-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. HWe conclude that the proposed changes to
Table 3.6.H are acceptable. '

ASTM Procedure

Section 4.9.A.3 of the Technical Specifications requires that a sample
of diesel fuel shall be analyzed once a month and that the quality
shall be within the acceptable 1imits specified in an obsolete 1968
version of ASTM procedure D975. This ASTM procedure js 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 1imit 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 anc/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 phraseoclogy 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 life of the plants. All three
Browns Ferry units have completed their first operating cycle and the
additional tests specified in Section 4.7.C.b. TVA, therefore,
proposes to delete this requirement, since it is no longer applicable.
We conclude that the proposed deletion 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
longer present at that location. An additional milk sampling location
will then be added to the program..." (Section 4.2.3.b).

As of May 15, 1978, milk is no longer available from the dairy farm
located approximately four miles north of Browns Ferry Nuclear Plant.
The milk producing animals have been sold and removed from the farm. A
dairy farm located approximately five miles north of the plant has been
adied to the monitor cg 2regram.



4.0

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 margin, the amendments do not involve a significant hazards
consideration, (2) there is reasonable assurance that the health and
safety of the public will not be endangered by operation in the proposed
manner, and (3) such activities will be conducted in compliance with the
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 Regulatory 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 Va1Tey 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, Alabéma. 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 procedure; (5) modifies the list of snubbers that are required
to be operable; (6) removes a specification for additional tests of
secondary containment that only applied during the first fuel cycle for
each Browns Ferry Unit, and {7) changes one of the four locations where

milk samples are collected.

7812050026



7590-01
N———

The applications for the amendments comply with the standards and
requirements of the Atomic Energy Act of 1954, as amende& (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 nof 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. All of these items are.availab1e for public inspection
at the Commission's Public Document Room, 1717 H Street, N. W., Washington,

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



7590-01

-3-
Alabama 35611. A copy of items (2) and (3) may be obtained upon request
addressed to, the U. S. Nuclear Regulatory Commission, Washington, D. C.
20555, Attention: Director, Division of Operating Reactors.

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

FOR THE NUCLEAR REGULATORY COMMISSION

Thomas A7§€g2011to, Chief

Operating Reactors Branch #3
Division of Operating Reactors



