May 19, 1982
Docket Nos. 50-259
50-260
50-296
Mr. Hugh G. Parris
Manager of Power
Tennessee Valley Authority
500A Chestnut Street, Tower 11
Chattancoga, TN 37401
Dear Mr. Parris:
The Commission has {ssued the enclosed Amendment Nos. 83 , 80 and 54
to Facility License Nos. DPR-33, DPR-52 and DPR-68 for the Browns Ferry
Nuclear Plant, Units 1, 2 and 3. These amendments are in response to your
application dated October 16, 1980 (TVA BFNP TS 153), as supplemented by
your letter of November 18, 1981.
These amendments change the Technical specifications to provide additional
surveillance requirements for the scram discharge volume (spV) vent and
drain valves and additional 1imiting conditions for operation and
surveillance requirements on the SOV 1imit switches as requested by our
generic letter to you of July 7, 1980.
Copies of the Safety Evaluation and Notice of Issuance are also enclosed.
Sincerely,
chard J. Llark, Project Manager
Operating Reactors Branch #2
pivision of Licensing
Enclosures: Distribution:
1. Amendment No. 83 to DPR-33 D;ikg; g%%zn' D. Brinkman
5. Amendment Mo. S0 to DPR-52 NRC PDR ACRS-10
3- Amenment NO. 54 tﬂ DPR"68 Loca'l PDR OPA, C. M.i'les
4. Safety Evaluation OPB#2 Reading R. Digas
5. Notice D. Eisenhut HSIC
. S. Norris ASLAB
cc: w/enclosures R. Clark Gray File
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Mr. Hughk G. Parris

cc.

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

Tennessee Valley Authority
400 Commerce Avenue

E 11B 33¢C

¥rnoxville, Tennessee 37902

Mr. Ron Rogers )
Tennessee Valley Authority
400 Chestnut Street, Tower 1I
Chattanooga, Tennessee 37401

Mr. Charles R. Christopher

Chairman, Limestone County Commission
P. 0. Box 188

Athens, Alabama 35611

Ira L. Myers, M.D.

State Health Officer

State Department of Public Health
tate Office Building

Montgomery, Alabama 36104

¥r. H. N. Culver

249A HRD

400 Commerce Avenue
Tennessee Valley Authority
Knoxville, Tennessee 37902

Athens Public Library
South and Forrest .
Athens, Alabama 35611

James P. 0'Reilly

Regional Administrator, Region II
U.S. Nuclear Regulatory Commission
101 Marietta Street, Suite 3100
Atlanta, Georgia 30303

U. S. Environmental Protection
Agency .

Region IV Office

Regional Ra 1at1on Representative

345 Courtland Street
Atlanta, Georgia 30308

Resident Inspector
U. S. Nuclear Regulatory Commission

" Route 2, Box 311

Athens, Alabama 35611

ir. John F. Cox
Tennessee Valley Authority

" We-D 207C

400 Commerce Avenue
Knoxville, Tennessee 37902

George Jones

Tennessee Valley Authority
P. 0. Box 2000

Decatur, Alabama 35602

Mr. Oliver Havens

U.S. Nuclear Regulatory Commission
Reactor Training Center

Osborne Office Center, Suite 200
Chattanooga, Tennessee 37411
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UNITED STATES -
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-259

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. Bé
License No. DPR-33

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

A. The application for amendments by Tennessee Valley Authority (the
1icensee) dated October 16, 1980, as supplemented by letter dated
November 18, 1981, comp11es with the standards and requirements of
the Atomic Energy Act of 1954, as amended (the Act), and the
Commission's rules and regu]at1ons set forth in 10 CFR Chapter I;

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

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regu]at1ons,

D. The issuance of this amendment will not be inimical to the common
defense and secur1ty or to the health and safety of the public;
and

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

2. Accordingly, the Ticense is amended by changes to the Technical Spec-
ifications as indicated in the attachment to this license amendment
and paragraph 2.C{2) of Facility License No. DPR- 33 1s hereby amended
to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices A and

B, as revised through Amendment No. 83, are hereby incorporated
in the license. The licensee shall operate the facility in
accordance with the Technical Specifications.

8206010055 820 T
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3. This license amendment js effective as of the date of its issuance.

Attachment:
Changes to the Technical
Specifications

Date of Issuance:; May 19, 1982

FOR THE NUCLEAR REGULATORY COMMISSION

N

Domenic B. Vassallo, Chief
Operating Reactors Branch #2
Division of Licensing



ATTACHMENT TO LICENSE AMENDMENT NO.383

FACILITY OPERATING LICENSE NO. DPR-33

DOCKET NO. 50-259

Revise Appendix A as follows:
1. Replace the following pages with identically numbered pages:

25
37
73
75
102
126
134

Marginal 1ines on the above pages indicate the areas being revised.

2. The overleaf pages are not being revised and should be retained.



NOTES FOR TABLE 3, 1,A

1. There shall be two operable or tripped trip systems for each
functicn. If the minimum number of operable instrument
channels per trip system cannot be met for both trip systems,
the appropriate actions listed below shall be taken.

A. Initiate insertion of operakle rods and complete
insertion of all operable rods within four hours.
In refueling mode, suspend all operations involving core
alterations and fully insert all operable control rods
within one hour.

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

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

D. Reduce power to less than 30% of rated.
2. 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 system reset.

3. Bypassed if reactor pressure < 1055 psig and mode switch not
in run.

4. Bypassed when turbine first stage pressure is less than 154
psig.

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

6. The desiqh permits closure of ahy two lines without a scram
being initiated.

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

A, Mode switch in shutdown
B. Manual scram
C. High flux IRM
D. Scram discharge volume high level

E. APRM 15% scram

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

9. Not required if all main steamlines are isolated.

Amendment No. 83
35
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TABLE 4.1.4
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION FUNCTIONAL TESTS
HINIMUH FUXCTIONAL TEST FREQUENCIES POR SAPETY INSTR. AND CONTROL CIRCUITS

Group (2) Punctfonal Test Hinimum Frequency (3)
¥Mode Switch {n Shutdowm ' ‘ A Place Mode Switch in Shutdown Each Refueling Outage
Manual Scram A Trip Channel and Alarm Every 3 Months
IRM
High Flux c Teip Channel &nd Alarm (4) Once Per Week Durfng Refuelin
: and Before Each Startup
Inoperative C . Trip Channel and Alarm (4) Ouce Per Week During Refuelin
and Before Each Startup
APRM
High Flux (151 scraam) c Trip Ourput Relays (&) Before Each Startup and Weekl
When Required to be Operable
High Flux : B Trip Output Relays (4) Dace/Week
Inoperative B Trip Output Relays (4} : Ouce/Week
Dowvnscale B Trip Output Relays (4) Once/VWeek
Flov Bias B ' (6) (6)
Eigh Reactor Pressure A Trip Chacnel and Alarm Once/Month (1)
High Dryvell Pressure A Trip Channel and Alarum Once/Moath (1)
Reactor Low Water Level (5) A Trip Channel and Alarm Once/Month (1)
High Uater Level in Scram Discharge T;nk A Trip Channel and Alarm Once/montﬂ
Turbine Condenser Lov Vacuum A Trip Channel and Alarm Oace/Mouth (1)
Hain Stean Line High Radlatioﬁ B Trip Channel and Alam (4) | Once/Week
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Rinfmum Mo.
Operable Per

Ixip Sys (S)
2(1})
2{1)
2Q1)
2
1)
1)
1(7)
kYR T
3¢4;
3¢1)
3N
2011 ()
2(1) (8)
2(1) (8)
201) (6)
2{1)
2(1)
1)
(V)

1(12)

TABLE 3.2,C
INSTRUMENTATION TGAT INITIATES ROD BLOCKS

Fanction

APRM Upscale (Flow Bias) ’
APRM Upscale (Startup Mode} (8)

APRM Downmscale (9)

APRM Inoperative

RBM Upscale (Flow Blas)

RBM Dowmscale (9)

RBM Inoperative -

IRH Opscale (8)

IRM Downscale (3) (8)

IRM Detector not {n Startup Position (8)
IRM Inoperative (8)

SRM Upucalé (8)

SRM Downscale (&) (8)

SRM Detector not in Startup Position {8} (8)
8RM Inoperative (8)

rlow Bias Comparator

Flow Bias Upscale

nod_ Block Logic

R8C3 Restraint

(P3-85-61A and
P8-85-61B)

Scram Discharge Tank Water
Level Iligh

Trip Level Setting

€0.66WeN28 (2)
< 12%
>33

(10b)

< 0.66H¢808  (2)

P}

(10c)

< 108/125 of full scale
2 5/125 of full scale
(R0

{(10a)

<1 x 16° countsssec.

Z 3 counts/sec.

oy

(%0a)

% 70% difference in recirculation flows
€110% recirculation flow
WA

187 psig tarbine
first-stage pressure

<25 gal.




8. This function {s bypassed vhen the moda switch {a placed in Run,

9. This function is only active whan tha mode svitch 1a in Run. This
function 18 sutomatically bypassed vhen the IRM instrumentation {2

operable and not high.
10. Tha 1nopernlive trips are produced by the following functiona:
a. SRM and JRM
(1) lLocal "operate-calibrate” asvitch not in operats,
(2) Power supply voliage low.
(3) Circuft boards not {n circuit,
b, APRM
(1) Local "oparacto-calibrace"” svsitch not in opersta,
{2) Lless than 14 LPRA invuts.

{(3) Circult boards rot n circult.

¢. RBM
(1) Local "oparata-calibrata" wwitch not in operats.
(2) Circuit boards not 4im circuit.
(3) RBM fails to null,
(4) Less than required number of LPRM i{nputs for rod selected..

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

12. This function may be bypassed in the shutdown or refuel mode. If this
function is inoperable at a time when operability is required the channel
shall be tripped or administrative controls shall be immediately imposed

to prevent control rod withdrawal.

Amendment Nos. Mi 83 75
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TABLE 8.2,C
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE ROD BLOCKS

Function Functional Test calibration (17) Instrument Check
APRM Upscale (Flow Bias) (1) (13) , once/3 months once/day (8)
APRM Upscale {Startup Mode) (1) (13) ’ once/3 months once/day (8)
APRM Downscale (1) (13) once/3 months once/day (8)
APRM Inoperative (1) (13) N/A oncesday (8)
RBM Upscale (Plow Bias) (1) (13) onces6 months once/day (8)
REM Downscale ) (13) onces6 months " oncersday {8)
RBM Inoperative (1) (13) N/A oncesday (9)
IRM Upscale (1) (2) (13) once/3 months once/day (8)
IRM Downscale (1) (2) (13) once/3 months cace/day (8)
IRM Detector not in Startup (2) (oncesoperating once/operating cycle (12) N/A
Position cycle) '
IRM Inoperative (1) (2) (13) N/A . } N/A
SRM Cpscale (1) (2) (13) once/3 wonths onces/day (8)
SRM Downscale (1) (2) (13) once/3 months once/day (8)
SRN Detector not in Startup (2) (once/operating once/operating cycle (12) N/A
Position cycle)
SRM Inoperative (1) (2) {13) N/A N/A
Flow Bias Comparator (1) (15) once/operating cycle (20) R/A
Flow Bias Upscale (1) (15) onces3 months WA
Rod Block Logic (16) WA /A
RSCS Restraint (1) ‘ onces/3 months ‘ NA
Scram Discharge Tank Once/quarter once/operating cycle N/A

Water level High




" LIMITINC CONDITIONS

FOR OP RATION

3.3

L.

Reactivity Control

If Specifications 3.3.7 and .D
above cannct be mec. an orderly
shutdown shall be {attiated and
the reactor shall be {p the
shutdown condition within 24

hours,

Scram Discharge Volume

The scram discharge volume
drain and vent valves shall
be operable any time that
the Reactor Protection System
scram function is required
to be operable. When it is
determined that one of these
valves is inoperable at a
time when operability is
required, the reactor shall
be in cold shutdown within
24 hours.

Amendment No. 83
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4.

COGRRvLILLAY $SE_REOHFRIMENTS

3 Reai:tivity Coatrol

E. Surveillance requirements are
as specified in 4.3.C and .D,
above.

F. Scram Discharge Volume

l.a.

The scram discharge volume
drain and vent valves shall
be verified open prior to
each startup and monthly
thereafter. The valves

may be closed intermittently
for testing not to exceed

1 hour in any 24 hour period
during operation.

The scram discharge volume
drain and vent valves shall
be demonstrated operable
monthly.




3.3/4.3 BASES:

D. Reactivity Anomalies

During each fuel cycle excess operative reactivity
varies as fuel depletes and as any burnable poison
in supplementary control is burned. The magnitude
of this excess reactivity may be inferred from the
critical rod configuration. As fuel burnup pro-
gresses, anomalous behavior in the excess reactivircty
may be detected by comparison of the critical rod
pattern at selected base states to the predicted
rod inventorvy at that state. Power operating base
conditions provide the most sensitive and directly
interpretablie data relative to core reactivity.
Furthermore, using power operating base conditions
permits frequent reactivity comparisons.

Requiring a reactivity comparison at the specified
frequency assures that a comparison will be made
before the core reactivity change exceeds 17ZAK
Deviations 1in core reactivity greater than 1%Z4 4 are
not expected and require thorough evaluation. One
percent reactivity into the core would not lead to
transients exceeding design c¢caditions of the reactor
systemn.

F. Scram Discharge Volume

The nominal stroke time for the scram discharge volume

vent and drain valves 1s <30 seconds following a scram.

The purpose of these valves is to limit the quantity of
reactor water discharged after a scram and no direct safety
function is performed. The surveillance for the valves
assures that system drainage 1s not impeded by a valve
which fails to open and that the valves are operable and
capable of closing upon a scram.

References
1. Generic Reload Fuel Applicatien,
Licensing Topical Report, NEDE-24011-P-
A and Addenda.

Amendment Nos. 35, 47, 59 , 83

134



* 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. 80
License No. DPR=-52

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

A. The application for amendments by Tennessee Valley Authority (the
Ticensee) dated October 16, 1980, as supplemented by letter dated
November 18, 1981, complies with the standards and requirements
of the Atomic Energy Act of 1954, as amended (the Act), and the
Commission's rules and regulations set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the applicatioh,

the provisions of the Act, and the rules and regulations of the
Commission;

-

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

D. The issuance of this amendment will not be inimical to the common

defense and security or to the health and safety of the public;
and - )

E. The issuance of this amendment is in accordance with 10 CFR Part

51 of the Commission’'s regulations and all applicable requirements
have been satisfied. .

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

(2) Technical Specifications

The Technical Specifications contained in Appendices A and

B, as revised through Amendment No. 80, 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

Domenic B. Vassallo, Chief
Operating Reactors Branch #2
Division of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: May 19, 1982



ATTACHMENT TO LICENSE AMENDMENT NO. 80

FACILITY OPERATING LICENSE NQ. DPR-52

DOCKET NO. 50-260

Revise Appendix A as folln

-t

1. Replace the following pages with identically numbered pages:

35
37
73
75
102
126
134
Marginal lines on the above pages indicate the areas being revised.

2. The overleaf pages are not being revised and should be retained.



NOTES FOR TABLE 3,1.A

1.

There shall be two operable or tripped trip systems for each
functicn. If the minimum number of operable instrument
channels per trip system cannot be met for both trip systems,
the appropriate actions listed below shall be taken.

A. Initiate insertion of operakle rods and complete
insertion of all operable rods within four hours.
In refueling mode, suspend all operations involving core
alterations and fully insert all operable control rods
within one hour.

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

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

D. Reduce power to less than 30% 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 proctection system reset.

Bypassed if reactor pressure < 1055 psig and mocde switch not
in run.

Bypassed when turbine first stage pressure is less than 154
psig.

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

The deaiqn permits closure of any two lines without a scram.
being initdated.

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

A. Mode switch in shutdown

B. Manual scram

C. High flux IRM

D. Scram discharge volume high level

E. APRM 15% scram

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

Not required if all main steamlines are isolated.

Amendment No. g0 . 35
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REACTCR PROTECTION SYSTEM (SCRAH) INSTRUMENTATION FUNCTIONAL TESTS

TABLE 4.1.A

MINIMOM FUNCTIORAL TEST FREQUENCIES POR SAFETY INSTR. AND CONTROL CIRCUITS

Mode Switch {a Shutdown
Manusl Scraa

IRM
High Flux

Inoperstive

APRM .
High Flux (151 scram
High Flux
Inoperative
Dowvnscale
¥Ylow Bias

HBigh Reactor Pressure

Eizh Drywall Pressure

Reactor Low Water Level (5}

High Uster Level in Scram Discharge Tank

Turbine Condenger lLowv Vacuum

Main Stean Line High Radistion

Group (2)
A

Functional Test

Place Mode Suitch in Shutdowm

Trip Channel and Alamm

Trip Channel and Alarm (4)

Trip Chaunnel aad Alarn (4)

’

Trip Output Relays (4)

Trip Output Relays (4)

Trip Output Relays (4)

Trip Output Relays (&)

6)
Trip Channel and Alarn
Trip Channel zad Alsrm
Trip Channel snd Alara
Trip Channel and Alarn
Trip Channel and Alarm

Trip Channel and Alam (4)

Minimum Freguency (3)

Bach Refueling Outage

Every 3 Months

Once Per Week During Refuelin

and Before Each Startup

Once Per Week During Refuelin
and Before Each Startup

Before Each Startup and Weekl
When Required to be Operable
Once/Week
Ouce/VWeek
Once/Week
(6)
Once/Month (1)
Oace /Month (1)
Once/tonth (1)
Once/month
Once/Month (1)

Once/Week
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Minisua %o.
Opsrable Per

Txip Sys (S)
2(1)
2(1)
2(1)
2(1)
1)
17
1)
3(1)
3
3IMm
39
2(1) (6)
2(1) (6}
2{1) {6)
2(1) (6)
2(1)
2
1()
.2{N)

1(12)

TABLE 1.2,C
INSTRUMENTATION TGAT INRITIATES ROD BLOCKS

ranction Trip Level Setting
APRM Upscale (Flow Bias) . £0.66We82%  (2) l
APRM Upacale (Startup Mode) (8) £ 12%
APRM Downscale (9) > 3%
APRM Inoperative (10b)
RBM Upscale (Plow Bias) ‘f_ 0.66W¢a08 (2)
RAM Downscale (9) > 3
RBN Inoperative (10c)
IRN Opscale (8} < 108/125 of fall scale
IRX Dowvmecale (3) (8) 2 5/125 of full scale
IRH Detector not in Startup Position (8) (11
IRK Inoperative (8} ~ (10a)
SRM Upscale (8) <1 x 10° counte/sec.
SRM Downacale (&} (8) Z 3 counts/sec.

SRM Detector not in Startup Position (&) (8) (V1)

S8RM Inoperative (8) (10a)
Plow Bias Comparator : % 10% difference in recirculation flows
rlow Bias Upscale <1108 recirculation flow
R34 Block Logic WA
R8C3 Restraint 1847 psig turbine
(P3-85-61A and firat-stage pressure
P8-85-61B)
Scram Discharge Tank Water <25 gal.

Level Hligh




8. This function s bypassed vhan the moda switch {3 placed in Run.

9. This function {s only active when the rods switch 1s in Rua, Thia
function §4 sutomatically bypassed vhen the IRM {notrumentation ia

operable and not high. ‘
10. The incperative trips are produced by the following functionas:
8., SRM and JRM
(1) Local "operate-calidrate” svitch not in operats,
{2) Power supply vollage low.

(3) Circui{t boards not in circuit.

(1) Local "oparato-calibrace"” switch not in operita,
{2) Less than 14 LPRM inpuco,

() Clrcuit boardn rot {n circuit.

c. RBM
(1) Local "operata-calibrata” svitch not in operats.
(2) Circuit boards not in cirecuit.
(3) RBM fails to null.
(4) Less than required number of LPRM {npucts for rod selected..

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

12. This function may be bypassed in the shutdown or refuel mode. 1If this
function is inoperable at a time when operability is required the channel
shall be tripped or administrative controls shall be immediately imposed

to prevent control rod withdrawal.

Amendment Nos. 44, 80 5



0g "ON 2usuwpusuy

201

Function
APRM Upscale (Plow Bias)
APRM Upscale (Startup Mode)
APRM Downscale
APRM Inoperative
RBM Upscale (Flow bias)
RBM Downacale
RBY Inoperative
IRN OUpscale
IRM Downscale

IRN Detector not in Startup
Position

IRM Inoperative

SRM Upscale

'SRM Dcwmscale

SRM Detector not in Startup
Position

SRM Inoperative

Flow Bias Comparator
Flow Bias Upsacale
Rod Block Logic

RSCS Restraint

Scram Discharge Tank
Water level High

TABLE A.2.C
SURVEILLANCE REQUIREMENTS FOR INSTROUMENTATION THAT INITIATE ROD BLOCKS

Functional Test

M 13)
(&) (13)
1) (13)
() (13)
1)) (13)
(1) 3)
&Y (13)

(1} () (13)
(1) (2) (13)

(2) (onces/operating
cycle)

Mm@ (3)
M@ (13
ma 1)

(2} (oncesoperating
cycle)

(M@ (13)
(1) (15)

(1) (15)

(16)

)

Once/quarter

calibration (17)

once/3 months

once/3 months

once/3 months
N/A

once/6 months

once/6 months
N/A

once/3 months

once/3 months

once/operating cycle (12)

N/A
once/3 months
once/s3 aonths

once/operating cycle (12)

N/A
once/operating cycle (20)
onces3 wmoaths
N/A

once/s3 months

once/operating cycle

Instrument Check

oncesday
once/day
onca/day
once/day
once/day
oncesday
once/day
once/day
once/sday

N/A

N/A
once/day
once/day

N/A

)
)
)
)
)
)
o)
(8)
(8

(8)
(8}




LIMITINC CONDITIONS FOR OP RATIAN

3.3

L.

Reacti{vity Control

If Spectifications 3.3.7 and .D
above cannot be met. an orderly
shutdown shall be (niziated and
the reactor shall de in the
shutdowm condition within 24
hours.

Scram Discharge Volume

The scram discharge volume
drain and vent valves shall
be operable any time that
the Reactor Protection System
scram function is required
to be operable. When it is
determined that one of these
valves is Inoperable at a
time when operability is
required, the reactor shall
be in cold shutdown within
24 hours.

Amendment No. 80

—— . e
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COGERYITLLANCE REOU IR MENTS

¢.3

Resutivity Coatrol

E. Surveillance requirements are
as specified in 4.3.C and .D,
above.

F. Scramn Discharge Volume

l.a.

The scram discharge volume
drain and vent valves shall
be verified open prior to
each startup and monthly
thereafter. The valves

may be closed intermittently
for testing not to exceed

1 hour in any 24 hour period
during operation.

The scram discharge volume
drain and vent valves shall
be demonstrated operable
monthly.




RN

3.3/4.3 BASES:

D.

Reactivity Anomalies

During each fuel cycle excess operative reactivity
varies as fuel depletes and as any burnable poison
in supplementary control is burned. The magnitude
of this excess reactivity may be inferred from the
critical rod configuration. As fuel burnup pro-
gresses, anomalous behavior in the excess reactiviety
may be detected by comparison of the critical rod
pattern at selzscted base states to the predicted
rod inventoryvy at -that state. Power operating base
conditions provide the most sensitive and directly
interpretable data relative to core reactivity.
Furthermore, using power operating base conditions
permits frequent reactivity comparisons.

Requiring a reactivity comparison at the specified
frequency assures that a comparison will be made
before the core reactivity change exceeds 1ZA K
Deviations In core reactivity greater than 1%4 4 are
not expected and require thorough evaluation. One
percent reactivity into the core would not lead to
transients exceeding design ccaditions of the reactor
svstem.

Scram Discharge Volume

The nominal stroke time for the scram discharge volume

vent and drain valves is <30 seconds following a scram.

The purpose of these valves is to limit the quantity of
reactor water discharged after a scram and no direct safety
function is performed. The surveillance for the valves
assures that system drainage is not impeded by a valve
which fails to open and that the valves are operable and
capable of closing upon a scram.

Relerences

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

Amendment Nos. 35, 46, 5&, 8a 134



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

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-296

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 3 -

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 54"
License No. DPR-68

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

A. The application for amendmenfs by Tennessee Valley Authority (the
Ticensee) dated October 16, 1980, as supplemented by letter dated
November 18, 1981, complies with the standards and requirements
of the Atomic Energy Act of 1954, as amended (the Act), and the
gommission's rules and regulations set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application,

the provisions of the Act, and the rules and regulations of the
Commission;

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

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

E. The jssuance of this amendment is -in accordance with 10 CFR Part

51 of the Commission's regulations and all applicable requirement
have been satisfied. 5 .

2. "Accordingly, the license is amended by changes to the Technical Spec-
jfications as indicated in the attachment to this 1license amendment
and paragraph 2.C(2) of Facility License No. DPR-68 is hereby amended
to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices A and

B, as revised through Amendment No.54 , 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.

Attachment:
Changes to the Technical
Specifications

Date of Issuance: May 19, 1982

FOR THE NUCLEAR REGULATORY COMMISSION

Wl

Domenic B. Vassallo, Chief
Operating Reactors Branch #2
Division of Licensing
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ATTACHMENT TO LICENSE AMENDMENT NO. 54

FACILITY OPERATING LICENSE NO. DPR-68

DOCKET NO. 50-296

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

34
36
76
78
99
129
136

2. Marginal lines on the above pages indicate revised area.
3. Add the following new page:

136a



NOTES FOR_TABLE 3.1.A

1.

9.

10.

11,

There shall be two operable or tripped trip systems for each
function. If the minimum number of operable instrument
channels per trip system cannot be met for both trip systems,
the appropriate actions listed below shall be taken.

A. Initiate insertion of operakrle rods and complete
insertion of all operable rods within four hours.
In refueling mode, suspend all operations involving core
alterations and fully insert all operable control rods
within one hour.

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

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

D. Reduce power to less than 30% 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 system reset.

Bypassed if reactor pressure < 1055 psig and mode switch nct
in run.

Bypassed when turbine first stage pressure is less than 154
psiqg.

IRM's are bypassed when APRM!'s are onscale and the reactor
mode switch is in the run position.

The design permits closure of any two lines without~a-acram
being initiated.

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

A. Mode switch in shutdown

B. Manual scram

C. High flux IRM

D. Scram discharge volume high level

E. APRM 15% scram

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

Not required if all main steamlines are isolated.

Not required to bé operable when the reactor pressure vessel
head is not bolted to the vessel.

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

34

- Amendment Nos._}Bf/54
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TABLE 4.1.A
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION FUNCTIONAL TESTS
MINIMUM FUNCTIONAL TEST FREQUENCIES FOR SAFETY INSTR. AND CONTROL CIRCUITS

Group (2) Functional Test Minimum Frequency (3)
Mode Switch in Shutdown A Place Mode Switch in Shutdown Each Refueling Outage
Manual Scram A Trip Channel and Alarm Every 3 Months
IRM
High Flux [ Trip Channel and Alarm (4) Once Per Week During Refueling
) and Before Each Startup
Inoperative C Trip Channel and Alarm (4) once Per Week During Refueling
and Before Each Startup
APRM
High Flux (15X scram) C Trip Output Relays () Before Each Startup and Weekly
When Required to be Operable
High Flux B Trip Output Relays (4) Once/Week
Inoperative B Trip Output Relays (#) once/Week
Downscale B Trip Output Relays (4) Once/Week
Flow Bias B (6) (6)
High Reactor Pressure A Trip Channel and Alarm Oonce/Month (1)
High Drywell Pressure A Trip Channel and Alarm Once/Month (1)
Reactor Low Water Level (5) A Trip Channel and Alarm Oonce/Month (1)
High Water Level in Scram Discharge Tank A Trip Channel and Alarm . Once/Month
Turbine Condenser Low Vacuum A Trip Channel and Alarm Once/Month (1)
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Winimua %o,
Opearable Per
Trip Sys (S)

TABLE 3.2.C
INSTRUMENTATION THAT INITIATES ROD BLOCKS

ranction

FRY)
2(1)
2(1)
2(1)
1N
A\ 4]
"n
3y
3
I
3
2{1) (6)
2Q1) (6)
2(1) 16)
2(1) (6}
2
2(V)
1)
2

1(12)

APRM Upscale (¥low Blas)

APRM Upscala (Startup Mode) (8)

APRM Downscale (9)

APRM Inoperative

REBN Upscale (Plow Bias)

RBM Dowmscale (9)

RBN Inoperative

I8N Upscale (8)

(2} (8)

IRK Detector not in Startup Position (8)

IRM Downsacale

IRM Inoperative (8)

SRM Upscale (8)

(8) (8)

SRM Detector not in Startup Position (8) (8)

SRM Dowmacale

SRM Inoperative (8)
Flow Bias Comparator
Flow Bias Upscale
Rod Block Logic
R8CS Restraint
(PS-85-61A and
P8-85-61B)

Scram Discharge Tank Water
Level High

Trip Level Setting

£0.660e 825  (2)
12%
> 35

{10b)

< 0. 66Wea08  (2)

23

(10c)

= 1087125 of full scale
2 5/125 of full scale
()

{ida)

<1 x 10" counts/zec.

Z 3 counts/sec.

(n

(10a)

% 10% difference in recirculation flows
';<_lt0$ recirculation flow
W/A

147 peig turbine

firat-stage pressure

<25 gal.




H. This function is bypassed when the mode switch is placed in
Run.

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

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

a. SKM and IRM
) Local "operate-calibrate” switch not in operate.
() Power supplv voltage low.
(3) Circuit boards not in circuit.

b. APRM

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

c. REM
(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.

12. This function may be bypassed in the shutdown or refuel mode. If this
function is inoperable at a time when operability is required the channel
shall be tripped or administrative controls shall be immediately imposed
to prevent control rod withdrawal.

Amendment Nos. 3. 54 78
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Function
APRM Upscale (Plow Bias)
APRN Upscale (Startup Mode)
APRM Downscale
APRM Inoperative
RBM Opscale (Flow Bias)
RBM Downscale
RBM Inoperative
IRM Upscale
IRM Dow’mscale

IRM Detector not in Startup
Position

IRM Inoperative
SRM Upscale
SRM Dowmscale

SRN Detector not in Startup
Pogition

SRM Inoperative

Flow Blas Comparator
Flow Bias Upscale
Rod Block Logic

RSCS Restraint

Scram Discharge Tank
Water Level High

TABLE §.2.¢C
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE ROD BLOCKS

Functional Test

(M (13)
e (13)
" (13)
) (13)
e (13)
M (13)
) ay

) ) (13)
@) (13)

(2) (onces/operating
cycle)

(M (2 a3)
(@ (13)
(M@ (13)

(2) (onces/operating
cycle)

M @) {13)
M (15

Q) (15)

(16)

m

once/quarter

Calibration (17)

once/3 months

once/3 months

once/3 months
N/A

onces6 months

onces6 months
N/A

once/3 months

once/3 months

once/operxating cycle (12)

N/A
once/3 months
once/3 aonths

once/operating cycle (12)

N/A
once/operating cycle (20)
once/3 months
WA

once/3 months

once/operating.cycle

Instrument Check

once/day
once/day
once/day
once/day
once/day
once/day
onces/day
once/day
once/day

N/A

N/A
once/day
once/day

N/A

N/A
WA
N/A
N/A
R/A

N/A

(8)
8)
(8)
(6)
()
8)
8
8)
(8)

(8)
)
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.3 REACTIVITY CONTROL

D.

Reactivity Anomalies

The reactivity eguivalent
of the difference between
the actual critical rod
configuration and the
expected configuration
during power operation
shall not exceed 1% A k.

If this limit is exceeded,
the reactor will be shut
down until the cause has
been determined and -
corrective actions have
been taken as appropriate.

b4

Reactivity Control

If Specifications 3.3.C
and .D above cannot be
met, an orderly shutdown
shall be initiated and the
reactor shall be in the
shutdown condition within
24 hours.

Scram Discharge Volume

The scram discharge volume
drain and vent valves shall
be operable any time that
the Reactor Protection System
scram function is required
to be operable. When it is
determined that one of these
valves is inoperable at a
time when operability is
required, the reactor shall
be in cold shutdown within
24 hours.,

Amendment No. 54
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4.3 REACTIVITY CONTROL

DQ

'E.

F.

Reactivity Anomalies

During the startup test
program and startup
following refueling
outages, the critical rod
configurations will be
compared to the expected
configurations at selected
operating conditions.
These comparisons will be
used as base data for
reactivity monitoring
during subsequent power
operation throughout the
fuel cycle. At specific
power operating
conditions, the critical
rod configuration will be
compared to the
configuration expected
based upon appropriately
corrected past data. This
comparison will be made at
least every full power
month.

Reactivity Control

Surveillance requirements are
as specified in 4.3.C and .D,
above.

Scram Discharge Volume

l.a. The scram discharge volume
drain and vent valves shall
be verified open prior to
each startup and monthly
thereafter. The valves
may be closed intermittently
for testing not to exceed
1 hour in any 24 hour period
during operation.

b. The scram discharge volume
drain and vent valves shall
be demonstrated operable
monthly.




In the analytical treatment of the transients which are assumed
to scram on high neutron flux, 290 milliseconds are allowed
hetween a neutron sensor reaching the scram point and the

start of control rod motion. '

This is adequate and conservative when compared to the typical
time delay of about 210 milliseconds estimated from scram test
results. Approximately the first 90 milliseconds of each of
these time intervals result from the sensor and circuit delays
after which the pilot scram solenoid deenergizes and 120
rnilliscconds later, the control rod motion is estimated to
actually begin. However, 200 milliseconds, rather than 120
milliseconds, are conserviatively assumed for this time interval
in the transient analvses and are also included in the allowable

scram insertion times of Specification 3.3.C.

In order to perform scram time testing as required Ly specificaticn
L,3.C.1, the relaxation of certain restraints in the rod sequence
control system is required. Individual rod bypass switches ay be
used as described in specification 4.3.C.1.

The position of any rod bypassed must be known to be in accordance

with rod withdrawal sequence. Bypassing of rods in the menner described
in specification 4.3.C.1 will allow the subsequert withdrawal of any rod
serammed in the 100 percent to 50 percent rod density groups; however,

it will maintain group notch control over all rods in the 50 percent to
© npercent rod density groups. In addition, RSCS will nrevent movemant
of rods in the 50 percent density to a preset power level range until the
scrammed rod has been withdrawn.

D. Reactivity Anomalies

purinq each fuel cycle excess operative reactivity varies as
ftucl depletes and as any burnable poison in supplementary
control 1s burned. The magnitude of this excess reactivity
may be inferred from the critical rod configuration. As fuel
burnup progresses, anomalous behavior in the excess
reactivity may be detected by comparison of the critical rod
pattern at selected Lbase states to the predicted rod
lnventory at that state. Power operating base conditions
prov1de the most sensitive and directly interpretable data
relatxye to core reactivity. Furthermore, using power
operating base conditions permits frequent reactivity
comparisons.

Requiring a reactivity comparison
assures that a comparison will be
reactivity change exceeds 1% AK.

reactivity greater than 1% AK are
thorough evaluation. One percent

at the specified frequency
made before the core
Deviations in core

not expected and reyquire
reactivity limit is

considered safe since an insertion of the reactivity into the

corn would not lead to transients
Oof the reactor system.

Amendpent Nos. 34, 54

exceeding design conditions

136
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3.3/4.3 BASES:

Amendment No. 54

F.

Scram Discharge Volume

The nominal stroke time for the scram discharge

volume vent and drain valves is £30 seconds following

a scram. The purpose of these valves is to limit the
quantity of reactor water discharged after a scram

and no direct safety function is performed. The
surveillance for the valves assures that system drainage
is not impeded by a valve which fails to open and that
the valves are operable and capable of closing upon

a scram.

References

1. Generic Reload Fuel Application, Licensing
Topical Report, NEDE-24011-P-A and Addenda.
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— UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 83 TO FACILITY OPERATING LICENSE NO. DPR-33

AMENDMENT NO. 80 TO FACILITY OPERATING LICENSE NO. DPR-52

AMENDMENT NO. 54 TO FACILITY OPERATING LICENSE NO. DPR-68

TENNESSEE VALLEY AUTHORITY

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

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

Authors: Dick Clark, Ken Eccleston

1.0 Introduction

By letter dated October 16, 1980 (TVA BFNP TS 153), and supplefented by letter
dated November 18, 1981, the Tennessee Valley Authority (the licensee or TVA)
requested changes to the Technical Specifications (Appendix A) appended to
Facility Operating License Nos. DPR-33, DPR-52 and DPR-68 for the Browns

Ferry Nuclear Plant, Units 1, 2 and 3. The proposed amendments and revised
Technical Specifications would provide additional surveillance requirements

for the scram discharge volume (SDV) vent and drain valves and Timiting conditions
for operation (LCO) and surveillance requirements on the SDV 1imit switches

as requested by our generic letter of July 7, 1980 to the licensees of All
Operating Boiling Water Reactors.

2.0 Discussion

As a result of events involving common cause failures of SDV Timit switches
and SDV drain valve operability, the NRC staff issued IE Bulletin 80-14

on June 12, 1980. In addition, the staff sent a letter dated July 7, 1980
to all operating BWR licensees requesting that they propose Technical
Specification changes to provide surveillance requirements for SDV vent

and drain valves and LCO/surveillance requirements on SDV Timit switches.
Model Technical Specifications were enclosed with this letter to provide
guidance to licensees for preparation of the requested submittals.

3.0 Evaluation

The enclosed report (TER-C-5506-67/71/76) was prepared by Franklin
Research Center (FRC) as part of a technical assistance contract

program. Their report provides their technical evaluation of the
compliance of the licensee's submittal with NRC provided criteria.

8206010060 820519
SB0R180 0 2B0EA1,



4.0

5.0

FRC has concluded that the licensee's response does not meet the explicit
requirements of paragraph 3.3-6 and Table 3.3.6-1 of the NRC staff's Model
Technical Specifications (TS). However, the FRC report concludes that
technical bases are defined on p.50 of our "Generic Safety Evaluation
Report BWR Scram Discharge System" dated December 1, 1980 that permit con-
sideration of this departure from the explicit requirements of the Model
Technical Specifications. We conclude that these technical bases justify
a deviation from the explicit requirements of the Model TS.

FRC has concluded that the licensee's proposed TS revisions meet the
staff-developed criteria without the need for further revision.

Based upon our review of the contractor's report of its evaluations, we
conclude that the licensee's proposed TSs satisfy the staff-developed
criteria for surveillance of SDV vent and drain valves and for LCOs and
surveillance requirements for SDV Timit switches. Consequently, we find
the licensee's proposed TSs acceptable.

Environmental Consideration

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.

Conslusions

We have concluded based on the considerations discussed above that:

(1) because the amendments do not involve a significant increase in the
probability or consequences of accidents previously considered and do not
involve a significant decrease in a safety margin, the amendments do

not involve a significant hazards consideration, (2) there is reasonable
assurance that the health and safety of the public will not 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: May 19, 1982

Enclosure: Technical Evaluation Report
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BWR SCRAM DISCHARGE VOLUME
LONG-TERM MODIFICATIONS
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This report was prepared as an account of work sponsored by an agency of
the United States Government. Neither the United States Government nor
any agency thereof, or any of their employees, makes any warranty, ex-
pressed or implied, or assumes any legal liability or responsibility for any
third party’s use, or the results of such use, of any information, apparatus,
product or process disclosed in this report, or represents that its use by
such third party would not infringe privately owned rights.
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FOREWORD

This Technical Evaluation Report was prepared by Franklin Research Center
under a contract with the U.S. Nuclear Regulatory Commission (Office of
Nuclear Reactor Regulation, Division of Operating Reactors) for technical
assistance in support of NRC operating reactor licensing actions. The

technical evaluation was conducted in accordance with criteria established by
the NRC.

v
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UU Franklin Research Center

A Division of The Franidin Institute
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SUMMARY

This technical evaluation report reviews and evaluates proposed Phase 1
changes in the Browns Ferry Nuclear Plant Units 1, 2 and 3 Technical
Specifications for scram discharge volume (SDV) long-term modifications
regarding surveillance requirements for SDV vent and drain valves and the
limiting condition for operation (LCO) /surveillance requirements for reactor
protection system and control rod withdrawal block SDV limit switches.
Conclusions are based on the degree of compliance of the Licensee's submittal
with criteria from the Nuclear Regulatory Commission (NRC) staff's Model

Technical Specifications.

Proposed revisions of pages 35, 37, 73, 75, 102, 126, and 134 and
unrevised pages 40, 41, and 133 for Units 1 and 2 and proposed revisions of
pages 34, 36, 76, 78, 99, 129, 136, and 136a and unrevised pages 39 and 40 for
Unit 3 of the Browns Ferry Technical Specifications fully meet the surveil-
lance requirements of the NRC staff's Model Technical Specifications. Table

5-1 on pages 23 and 24 of this report summarizes the evaluation results.

‘JBU Franklin Research Center
A Division of The Franklin Institute
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1. INTRODUCTICN

1.1 PURPOSE OF THE TECHNICAL EVALUATION

The purpose of this technical evaluation report (TER) is to review and
evaluate the proposed changes in the Technical Specifications of the Browns
Ferry Nuclear Plant Units 1, 2, and 3 boiling water reactor {BWR) in regard to
"BWR Scram Discharge Volume Long-Term Modification,™ specifically:

O surveillance requirements for scram discharge volume (SDV)
vent and drain valves

o limiting condition for operation (LCO)/surveillance requirements
for the reactor protection system

© LCO/surveillance requirements for the control rod withdrawal
block SDV limit switches.

The evaluation uses criteria proposed by the NRC staff in Model Technical
Specifications (see Appendix A of this report). This effort is directed
toward thg NRC objective of increasing the reliability of installed BWR scram
discharge volume systems, the need for which was made apparent by events

described below.

1.2 GENERIC ISSUE BACKGROUND

On June 13, 1979, while the reactor at Hatch Unit 1 was in the refuel
mode, two SDV high level switches had been modified, tested, and found
inoperable. The remaining switches were operable. Inspection of each

inoperable level switch revealed a bent float rod binding against the side of
the float chamber.

On October 19, 1979, Brunswick Unit 1 reported that water hammer due to
slow closure of the SDV drain valve during a reactor scram damaged several pipe
supports on the SDV drain line. Drain valve closure time was approximately 5
minutes because of a faulty solenoid controlling the air supply tc the valve.
After repair, to avoid probable damage from a scram, the unit was started with
the SDV vent and drain valwves closed except for periodic draining. During

this mode of operation, the reactor scrammed due to a high water level in the

UUUE Franklin Research Center

A Division of The Frankiin Institute
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SDV system without prior actuation of either the high level alarm or rod block
switch. Inspection revealed that the float ball on the rod block switch was
bent, making the switches inoperable. The water hammer was reported to be the

cause of these level switch failures.

As a result of these events involving common-cause failures of SDV limit
switches and SDV drain valve operability, fhe NRC issued IE Bulletin 80-14,
“"Degradation of BWR Scram Discharge Volume Capability," on June 12, 1980 [1].
In addition, to strengthen the provisions of this bulletin and to ensure that
the scram system would continue to work during reactor operatiorn, the NRC sent
a letter dated July 7, 1980 [2] to all operating BWR licensees requesting that
they propose Technical Specifications changes to provide surveillance require-
ments for reactor protection system and control rod block SDV limit switches.
The letter also contained the NRC staff's Model Technical Specifications to be

used as a guide by licensees in preparing their submittals.

Meanwhile, during a routine shutdown of the Browns Ferry Unit 3 reactor
on June 28, 1980, 76 of 185 control rods failed to insert fully. Full inser-
tion required two additional manual scrams and an automatic scram for a total
elapsed time of apéroximately 15 minutes between the first scram initiaticn
and the complete insertion of all the rods. On July 3, 1980, in response to
both this event and the previous events at Hatch Unit 1 and Brunswick Unit 1,
the NRC issued {(in addition to the earlier IE Bulletin 80-14) IE Bulletin
80-17 followed by five supplements. These initiated short-term and long-term
programs described in "Generic Safety Evaluation Report BWR Scram Discharge
System,™ NRC Staff, December 1, 1980 [9] and "Staff Report ‘and Evaluation of
Supplement 4 to IE Bulletin 80-17 (Continuous Monitoring Systems) " [10].

Analysis and evaluation of the Browns Ferry Unit 3 and other SDV system
events convinced the NRC staff that SDV systems in all BWRs should be modified
to assure long-term SDV reliability. Improvements were needed in three major
areas: SDV-IV hydraulic coupling, level instrumentation, and system isolation.
To achieve these objectives, an Office of Nuclear Reactor Regulation (NRR) task

force and a subgroup of the BWR Owners Group developed revised scram discharge
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system design and safety criteria for use in establishing acceptable SDV
systems modifications [9]. Also, an NRC letter dated October 1, 1980 requested
all operating BWR licensees to reevaluate installed SDV systems and modify them

as necessary to comply with the revised criteria.

In Reference 9, the SDV-IV hydraulic coupling at the Big Rock Point,
Brunswick Units 1 and 2, Duane Arnold, and Hatch Units 1 and 2 BWRs was judged
acceptable. The remaining BWRs will require modification to meet the revised
SLV-IV hydraulic coupling criteria, and all operating BWRs may require
modification to meet the revised instrumentation and isolation criteria. The
changes in Technical Specifications associated with this effort will be carried
out in two phases:

Phase 1 - Improvements in surveillance for vent and drain
valves and instrument volume level switches.

~

Phase 2 - Improvements required as a result of long-term
modifications made to comply with revised design
and performance criteria.

This TER is a review and evaluation of Technical Specifications changes

proposed for Phase 1.

1.3 PLANT-SPECIFIC BACKGROUND

The July 7, 1980 NRC letter [2] not only requested all BWR licensees to
amend their facilities' Technical Specifications with respect to control rod
drive SDV capability, but enclosed the NRC staff's proposed Model Technical
Specifications (see Appendix A of this TER) as a guide for the licensees in
preparing the requested submittals and as a source of criteria for an FRC
technical evaluation of the submittals. In this TER, FRC has reviewed and
evaluated Technical Specifications changes for the Browns Ferry Nuclear Plant
Units 1, 2, and 3 as proposed in letters dated October 16, 1980 and November
18, 198l (see Appendices B and C, respectively) by the Licensee, the Tennessee
Valley Authority (TVA), in regard to "BWR Scram Discharge Volume (SDV) Long-
Term Modifications" and, specifically, the surveillance requirements for SDV

vent and drain valves and the limiting conditicn for operation (LCO)/

nnn
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surveillance requirements for the reactor protection system and control rod
withdrawal block SDV limit switches. FRC assessed the adequacy with which the
TVA information documented compliance of the proposed Technical Specifications

changes with the NRC staff's Model Technical Specifications.

I
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2. REVIEW CRITERIA

The criteria established by the NRC staff's Model Technical Specifications
involving surveillance requirements of the main SDV components and instrumenta-

tion cover three areas of concern:
o surveillance requirements for SDV vent and drain valves

o LCO/surveillance requirements for reactor protection system SDV limit
switches

o LCO/surveillance requirements for control rod block SDV limit
switches.

2.1 SURVEILLANCE REQUIREMENTS FOR SDV DRAIN AND VENT VALVES

The surveillance criteria of the NRC staff's Model Technical Specifica-

tions for SDV drain and vent valves are:

"4.1.3.1.1 - The scram discharge volume drain and vent valves shall be
demonstrated OPERABLE by:

a. Verifying each valve to be open* at least once per 31 days, and

b. Cycling each valve at least one complete cycle of full travel
at least once per 92 days.

*These valves may be closed intermittently for testing under

aaministrative controls."

The Model Technical Specifications require testing the drain and vent
valves, checking at least once every 31 days that each valve is fully open
during normal operation, and cycling each valve at least one complete cycle of

full travel under administrative controls at least once per 92 days.

Full opening of each valve during normal operation indicates that there
is no degradation in the control air system and its components that control
the air pressure to the pneumatic actuators of the drain and vent valves.
Cycling each valve checks whether the valve opens fully and whether its

movement is smooth, jerky, or oscillatory.

During normal operation, the drain and vent valves stay in the open

position for very long periods. A silt of particulates such as metal chips
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and flakes, various fibers, lint, sand, and weld slag from the water or air
may accumulate at moving parts of the valves and temporarily freeze them. A
strong breakout force may be needed to overcome this temporary "freeze,"
producing a violent jerk which may induce a severe water hammer if it occurs
during a scram or a scram resetting. Periodic cycling of the drain and vent
valves is the best method to clear the effects of particulate silting, thus
promoting smooth opening and'closing and more reliable valve operation. Also,
in case of improper valve operation, cycling can indicate whether excessive
pressure transients may be generated during and after a reactor scram which
might damage the SDV piping system and cause a loss of system integrity or

function.

2.2 LCO/SURVEILLANCE REQUIREMENTS FOR REACTOR PROTECTION SYSTEM SDV LIMIT
SWITCHES
The paragraphs of the NRC staff's Model Technical Specifications
pertinent to LCO/surveillance reqguirements for reactor protection system SDV
limit switches are:
"3.3.1 - As a minimum, the reactor protection system instrumentation

channels shown in Table 3.3.1-1 shall be OPERABLE with the REACTOR
PROTECTION SYSTEM RESPONSE TIME as shown in Table 3.3.1-2.

Table 3.3.1-1. Reactor Protection System Instrumentation

Applicable Minimum Operable
Functional Operational Channels Per Trip
Unit Conditions System (a) Action
8. Scram Discharge
Volume Water
Level-High 1,2,5 () 2 4

Table 3.3.1-2. Reactor Protection System Response Times

Functional Response Time
Unit {Seconds)

8. Scram Discharge
Volume Water
Level-High - NAa"
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"4.3.1.1 - Each reactor protection system instrumentation channel
shall be demonstrated OPERABLE by the performance of the CHANNEL
CHECK, CHANNEL FUNCTIONAL TEST, and CHANNEL CALIBRATION operations for
the OPERATIONAL CONDITIONS and at the frequencies shown in Table
4.,3.1.1-1.

Table 4.3.1.1-1. Reactor Protection System Instrumentation
Surveillance Requirements

Operational
Conditicns
Channel in Which
Functional Channel Functional Channel Surveillance
Unit Check Test Calibration Required
8. Scram
Discharge
Volume Water
Level-High NA M R 1,2,5
Notation (a) A channel may be placed in an inoperable status up to 2

hours for required surveillance without placing the trip
system in the tripped condition provided at least one OPERABLE
channel in the same trip system is monitoring that parameter.

(h) With any control rod withdrawn. Not applicable to
control rods removed per Specification 3.9.10.1 or 3.9.10.2

Action 4: In OPERATIONAL CONDITION 1 or 2, be in at least HOT SHUTDOWN
within 6 hours.

In OPERATIONAL CONDITION 5, suspend all operations involving

CORE ALTERATIONS* and fully insert all insertable control rods
within one hour.

*Except movement of IRM, SRM or special movable detectors, or replacement

of LPRM strings provided SRM instrumentation is OPERABLE per
Specification 3.9.2."

Paragraph 3.3.1 and Table 3.3.1-1 of the Model Technical Specifications

require the functional unit of SDV water level-high to have at least 2

operable channels containing 2 limit switches per trip system, for a total of

4 operable channels containing 4 limit switches per 2 trip systems for the

reacter protection system which automatically initiates a scram. The

technical objective of these requirements is to provide l-out-of-2-taken-twice

-8-
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The response time of the reactor

protection system for the functional unit of SDV water level-high should be

measured and kept available (it is not given in Table 3.3.1-2).

Paragraph 4.3.1.1 and Table 4.3.1.1-1 give reactor protection system

instrumentation surveillance requirements for the functional unit of SDV water

level-high. Each reactor protection system instrumentation channel containing

a limit switch should be shown to be operable by the Channel Functional Test

monthly and Channel Calibration at each refueling outage.

2.3 LCO/SURVEILLANCE REQUIREMENTS FOR CONTROL ROD WITHDRAWAL BLOCK SDV LIMIT

SWITCHES

The NRC staff's Model Technical Specifications specify the following LCO/

surveillance requirements for control rod withdrawal block SDV limit switches:

"3.3.6 - The control rod withdrawal block instrumentation channel shown

in Table 3.3.6-1 shall be OPERABLE with trip setpoints set consistent
with the values shown in the Trip Setpoint column of Table 3.3.6-2.

Table 3.3.6-1. Control Rod Withdrawal Block Instrumentation

Trip Function

Minimum Operable
Channels Per Trip

5. Scram Discharge Volume

a. Water level-high

b. Scram trip bypassed

Applicable

Operational

Conditions Action
1, 2, 5%* 62
(1, 2, 5%%) 62

ACTION 62: With the number of OPERABLE channels less than required by
the minimum OPERABLE channels per Trip Function requirement,
place the inoperable channel in the tripped condition within

one hour.

**With more than cne control rod withdrawn.

Not applicable to control

rods removed per Specification 3.9.10.1 or 3.9.10.2.
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Table 3.3.6-2. Control Rod Withdrawal Block Instrumentation Setpoints

Trip Function Trip Setpoint Allowable Value

5. Scram Discharge Volume

a. Water level-high To be specified NA
b. Scram trip bypassed Na Na®

"4.3.6 - Each of the above control rod withdrawal block trip systems and
instrumentation channels shall be demonstrated OPERABLE by the
performance of the CHANNEL CHECK, CHANNEL FUNCTIONAL TEST and CHANNEL
CALIBRATION operations for the OPERATIONAL CONDITIONS and at the
frequencies shown in Table 4.3.6-1.

Table 4.3.6-1. Contro) Rod Withdrawal Block lnstrumentation
Surveillance Requirements

Operational
Conditions
Channel in Which
Trip Channel Functional Channel Suzveillance
Function Check Test Calibration Required
5. Scram Discharge
Volume
a. Water Level- NA Q R 1, 2, 5*%*
High
b. Scram Trip NA M NA (1, 2, 5*%)
Bypassed

**With more than one control rod withdrawn. Not applicable to control

rods removed per Specification 3.9.10.1 or 3.9.10.2."

Paragraph 3.3.6 and Table 3.3.6~1 of the Model Technical Specifications
require the control rod withdrawal block instrumentation to have at least 2
operable channels containing 2 limit switches for SDV water level-~high and 1
operable channel containing 1 limit switch for SDV scram trip bypassed. The
technical objective of these requirements is to have at least one channel
containing one limit switch available to monitor the SDV water level when the
other channel with a limit switch is being tested or undergoing maintenance.

The trip setpoint for control rod withdrawal block instrumentation monitoring
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SDV water level-high should be specified as indicated in Table 3.3.6-2. The
trip function prevents further withdrawal of any control rod when the contrcl

rod block SDV limit switches indicate water level-high.

Paragraph 4.3.6 and Table 4.3.6-1 require that each control rod withdrawal
block instrumentation channel containing a limit switch be shown to be operable
by the Channel Functional Test once per 3 months for SDV water level-high, by
the Channel Functional Test once per month for SDV scram trip bypassed, and by

Channel Calibration at each refueling outage for SDV water level-high.

The Surveillance Criteria of the BWR Owners Subgroup given in Appendix 4,
"Long-Term Evaluation of Scram Discharge System," of "Generic Safety Evaluation
Report BWR Scram Discharge System," written by the NRC staff and issued on

December 1, 1980, are:
1. Vent and drain valves shall be periodically tested.

2. Verifying and level detection instrumentation shall be periodically
tested in place.

3. The operability of the entire system as an integrated whole shall be
demonstrated periodically and during each operating cycle, by
demonstrating scram instrument response and valve function at
pressure and temperature at approximately 50% control rod density.

Analysis of the above criteria indicates that the NRC staff's Model
Technical Specifications requirements, the acceptance criteria for the present

TER, fully cover the BWR Owners Subgroup Surveillance Criteria 1 and 2 and

partially cover Criterion 3.

-131-
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3. METHOD OF EVALUATION

The TVA submittal for the Browns Ferry Nuclear Plant Units 1, 2, and 3

was evaluated in two stages, initial and final.

During the initial evaluation, only the NRC staff's Model Technical
Specifications requirements were used to determine if:
© the Licensee's submittal was responsive to the July 7, 1980 NRC
request for proposed Technical Specifications changes involving the
surveillance requirements of the SDV vent and drain valves,
LCO/surveillance requirements for reactor protection system SDV limit

switches, and LCO/surveillance requirements for control rod block SDV
limit switches

o the submitted information was sufficient to permit a detailed

technical evaluation.

During the final evaluation, in addition to the NRC staff's Model
Technical Specifications reqﬁirements, background material in References 1
through 10, pertinent sections of "Tennessee Valley Authority Browns Ferry
Nuclear Plant Units 1, 2, and 3 Safety Analysis Report," and Browns Ferry
Technical Specifications were studied to determine the technical bases for the
design of SDV main components and instrumentation. Subsequently, the
Licensee's response was compared directly to the requirements of the NRC
staff's Model Technical Specifications. The findings of the final evaluation

are presented in Section 4 of this report.

The initial evaluation concluded that the Licensee's submittal was
responsive to the NRC request of July 7, 1980, but some detailed information
was lacking. A Request for Additional Information (RAI) was sent to TVA by
the NRC on October 2, 1981. Thus, this TER is based on the initial submittal
and the Licensee's response dated November 18, 1981 (see Appendix C) to the
RAI.

-12-
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4.1 SURVEILLANCE REQUIREMENTS FOR SDV DRAIN AND VENT VALVES

NRC STAFF'S MODEL TECHNICAL SPECIFICATIONS

Paragraph 4.1.3.1.1 requires demonstrating that the SDV drain and vent

valves are operable by:

a. verifying each valve to be open at least once per 31 days (valves may
be closed intermittently for testing under administrative controls)

b. cycling each valve at least one complete cycle of full travel at

least once per 92 days.

LICENSEE RESPONSE

The Licensee proposed to revise pages 126 and 134 of the Browns Ferry

Nuclear Plant Units 1 and 2 Technical Specifications and pages 129, 136, and

136a of the Browns Ferry Nuclear Plant Unit 3 Technical Specifications,

providing the following information:

"LIMITING CONDITIONS FOR OPERATION

F. Scram Discharge Volume

The scram discharge volume drain
and vent valves shall be operable
any time that the Reactor Protec-
tion System scram function is
required to be operable. When

it is determined that one of these
valves is inoperable at a time
when operability is required,

the reactor shall be in cold
shutdown within 24 hours.

3.3/4.3 BASES:

F. Scram Discharge Volume

SURVEILLANCE REQUIREMENTS

F.

l.a.

Scram Discharge Volume

The scram discharge volume
drain and vent valves shall
be verified open prior

to each startup and monthly
thereafter. The valves may
be closed intermittently
for testing not to exceed 1
hour in any 24 hour period
during operation.

The scram discharge volume
drain and vent valves shall
be demonstrated operable
monthly.

The nominal stroke time for the scram discharge volume vent and drain
The purpose of these valves is
to limit the quantity of reactor water discharged after a scram and no

valves is <30 seconds following a scram.

-13-
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direct safety function is performed. The surveillance for the valves
assures that system drainage is not impeded by a valve which fails to

open and that the valves are operable and capable of closing upon a
scram."

FRC EVALUATION

The proposed revision of pages 126 and 134 for Units 1 and 2 and pages
129, 136, and 136a for Unit 3 of the Browns Ferry Nuclear Plant Technical
Specifications complies with the requirements of paragraphs 4.1.3.1.1a and b
of the NRC staff's Model Technical Specifications regarding surveillance

requirements for SDV drain and vent valves.

4.2 LCO/SURVEILLANCE REQUIREMENTS FOR REACTOR PROTECTION SYSTEM SDV LIMIT
SWITCHES

NRC STAFF'S MODEL TECHNICAL SPECIFICATIONS

Paragraph 3.3.1 and Table 3.3.1-1 require the functional unit of SDV
water level-high to have at least 2 operable channels containing 2 limit
switches per trip system, for a total of 4 operable channels containing 4
limit switches per 2 trip systems for the reactor protection system which

automatically initiates scram.

Paragraph 3.3.1 and Table 3.3.1-2 concern the response time of the
reactor protection system for the furctional unit of SDV water level~-nigh which
should be specified for each BWR (it is not specified in the table). Paragraph

4.3.1.1 and Table 4.3.1.1-1 require that each reactor protection system instru-

mentation channel containing a limit switch be shown to be operable for the

functional unit of SDV water level-high by the Channel Functional Test monthly

and Channel Calibration at each refueling outage. The applicable operational

conditions for these requirements are startup, run, and refuel.

LICENSEE RESPONSE
The Licensee provided the following information in answer to the RAI:

"Item

Provide a reference to that section of the Technical Specifications for
Browns Ferry Nuclear Power Station Units 1, 2, and 3 which indicates that

UUHJ Franklin Research Center
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the reactor protection system SDV water level-high consists of 2 OPERABLE
channels containing two limit switches per trip system, for a total of 4
OPERABLE channels containing 4 limit switches per two trip system, making
L-out-of 2 taken twice logic.

Res ponse

Browns Ferry Technical Specifications Section 3.1 in conjunction with
Table 3.1.A and Note 1 to Table 3.l.A indicate that the SDV water level-
high reactor scram function consists of four operable channels containing
four switches for two trip systems, making l-out-of-2 twice logic.

Item

1. Provide a reference to the pages of the Technical Specifications
where CHANNEL CALIBRATION operations each refueling outage is
specified, or

2. Provide technical bases why the CHANNEL CALIBRATION operations each
refueling outage should not be performed.

RESPONSE

Browns Ferry Technical Specifications Table 4.1.B and Note 5 to that
table require physical inspection and actuation of each channel once each
operating cycle. Physical actuation upon the presence of liguid at the
switch serves the purpose of a calibration.”

In addition, the Licensee proposed to revise pages 35 and 37 for Units 1

and 2 and pages 34 and 36 for Unit 3 in the initial submittal of October 16,

Page 33 for Units 1 and 2 and page 32 for Unit 3 contain Table 3.1l.3,

Reactor Protection System (Scram) Instrumentation Requirement, with the

following information for Trip Function:

"High Water Level in Scram Discharge Tank:
1. Min. No. of Operable Inst. Channels Per Trip System (1): 2
2. Trip Level Setting: <50 Gallons

3. Modes in Which Function Must be Operable: Shutdown, Refuel (7) (2),
Startup/Hot Standby, Run

4, Action (l): 1l.A

~15~

Ugﬂﬁ Franklin Research Center

A Division of The Franklin Institute



TER-C5506-67/71/76

Notes for Table 3.1.A

1. There shall be two operable or tripped trip systems for each

function. If the minimum numober of operable instrument channels per
trip system cannot be met for both trip systems, the appropriate
actions listed below shall be taken.

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

2. Scram discharge volume *igh bypass may be used in shutdown or refuel
to bypass scram discharge volume scram with control rod block for
reactor protection system reset.

7. When the reactor is. subcritical and the reactor water temperature is

less than 212°F, only the following trip functions need to be
operable:

A. Mode switch in shutdown

B. Manual scram

C. High flux IRM

D. Scram discharge volume high level
E. APRM 15% scram"

The revised page 35 for Units 1 and 2 and the revised page 34 for Unit 3
in "Noces for Table 3.1.A" contain revision of Note 1.A. The following
sentence is added at the end of Note 1l.A.: "In refueling mode, suspend all
operations involving core alterations and fully insert all operable control
rods within one hour." Table 3.1.A of the current Browns Ferry Technical
Specifications with revised Note 1.A contained in the revised pages 35 (for
Units 1 and 2) and 34 (for Unit 3) addresses the NRC staff's Model Technical

Specifications requirements of paragraph 3.3.1 and Table 3.3.1-1.

The requirements of paragraph 3.3.1 and Table 3.3.1-2 concerning the
response time of the reactor protection system for the functional unit of SDV
water level-high are covered by the Browns Ferry Specifications page 133 (for
Units 1 and 2) and page 136 (for Unit 3). These pages contain the following

statement:

“In the analytical treatment of the transients which are assumed to scram
on high neutron flux, 290 milliseconds are allowed between a neutron
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sensor reaching the scram point and the start of control rod motion.

This is adequate and conservative when compared to the typical time delay

of about 210 milliseconds estimated from scram test results.

Approximately the first 90 milliseconds of each of these time intervals

result from sensor and circuit delays after which the pilot scram

solenoid deenergizes and 120 milliseconds later, the control rod motion
is estimated to actually begin. However, 200 milliseconds, rather than

120 milliseconds, are conservatively assumed for this time interval in

the transient analyses and are also included in the allowable scram

insertion times of Specification 3.3.C."

The revised page 37 for Units 1 and 2 and the revised page 36 for Unit 3
contain Table 4.1.A, Reactor Protection System (Scram) Instrumentation
Functional Tests, Minimum Functional Test Frequencies for Safety Instr. and
Control Circuits, with the following information for High Water Level in Scram

Discharge Tank:
"l. Group (2): A
2. Functional Test: Trip Channel and Alarm
3. Minimum Frequency (2): Once/month
Notes for Table 4.l.A:

2. A description of the three groups is included in the bases of this
specification

3. Functional tests are not required when the systems are not required

to be operable or are operating (i.e., already tripped). If tests
are missed, they shall be performed prior to returning the systems to
an operable status.

A. On-off sensors that provide a scram trip function."

The original page 40 for Units 1 and 2 and the original page 39 for Unit
3 of the Browns Ferry Technical Specifications contain Table 4.1.B, Reactor
Protection System (Scram) Instrument Calibration, Minimum Calibration
Frequencies for Reactor Protection Instrument Channels, with the following

information for Instrument Channel High Water Level in Scram Discharge Volume:
“1. Group (l): A
2. Calibration: Note (5)

3. Minimum Fregquency (2): Note (5)"

-17-
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From page 41 for Units 1 and 2, and from page 40 for Unit 3:
"Notes for Table 4.1.B

l. A description of three groups is included in the bases of this
specification.

2. Calibrations are not required when the systems are not required to be
operable or are tripped. If calibrations are missed, they shall be
performed prior to returning the system to an operable status.

5. Physical inspection and actuation of these position switches will be
performed once per operating cycle."
Tables 4.1.A and 4.1.B of the Browns Ferry Technical Specifications
address the requirements of paragraph 4.3.1.1 and Table 4.3.1.1-1 of the NRC

staff's Model Technical Specifications.

FRC EVALUATION

The Licensee's response to the NRC staff's Model Technical Specifications
requirements of paragraph 3.3.1 and Table 3.3.1-1 is acceptable. The Browns
Ferry Nuclear Plant Units 1, 2, and 3 reactor protection system SDV water
level-high instrumentation consists of two operable channels containing two
limit switches per trip system, for a total of four operable channels
containing four limit switches per two trip systems, making l-out-of-2-
taken-twice logic. The original page 33 for Units 1 and 2 and the original
page 32 for Unit 3 with Table 3.1.A also specify < 50 gallons as a trip
setting for scram initiation and applicable operating conditions of shutdown,

refuel, startup/hot standby, and run, which are acceptable.

The reactor protection system response time of 290 milliseconds specified
by the Browns Ferry Specifications, page 133 for Units 1 and 2 and page 136
for Unit 3, is acceptable and covers the requirements of paragraph 3.3.1 and

Table 3.3.1-2,

The revised page 37 for Units 1 and 2 and the revised page 36 for Unit 3

meet the NRC staff's Model Technical Specifications requirements of paragraph

4.3.1.1 and Table 4.3.1.1-1, which require the Channel Functional Test monthly.

The original pages 40 and 41 for Units 1 and 2 and the original pages 39 and

-18_
- 7%
UUU Franklin Research Center

A Division of The Franklin Institute



TER-C5506-67/71/76

40 for Unit 3 with Table 4.1.B and Note (5) specify Channel Calibration once
per operating cycle; this addresses the NRC staff's Model Technical
Specifications requirements of paragraph 4.3.1.1 and Table 4.3.1.1-1 and is -

acceptable.

4,3 LCO/SURVEILLANCE REQUIREMENTS FOR CONTROL ROD WITHDRAWAL BLOCK SDV LIMIT
SWITCHES

NRC STAFF'S MODEL TECHNICAL SPECIFICATIONS

Paragraph 3.3.6 and Table 3.3.6-1 require the control rod withdrawal
block instrumentation to have at least 2 operable channels containing 2 limit
switches for SDV water level-high, and 1 operable channel containing 1 limit
switch for SDV trip bypassed. Paragraph 3.3.6 also requires specifying the
trip setpoint for control rod withdrawal block instrumentation monitoring SDV

water level-high as indicated in Table 3.3.6-2.

Paragraph 4.3.6 and Table 4.3.6-1 require each control rod withdrawal
block instrumentation channel containing a limit switch to be shown to be
operable by the Channel Functional Test once per 3 months for SDV water

level-high, by the Channel Functional Test once per month for SDV scram trip
bypassed, and by Channel Calibration at each refueling outage for 5DV water

level-high.

LICENSEE RESPONSE

The Licensee provided the revised pages 73, 75, and 102 for Units 1 and 2
and pages 76, 78, and 99 for Unit 3 of the Browns Ferry Technical Specifica~
tions. Page 73 for Units 1 and 2 and page 76 for Unit 3 contain Table 3.2.C,
Instrumentation That Initiates Rod Blocks, with the following information for

"Function - Scram Discharge Tank Water Level High"™:
"]l. Minimum No. Operable Fer Trip Sys. (5): 1(12)
2. Trip Level Setting: <25 gal."
From reviged page 75 for Units 1 and 2 and 78 for Unit 3:

"Note 12. This function may be bypassed in the shutdown or refuel mode.
If this function is inoperable at a time when operability is required the

-19-
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channel shall be tripped or administrative controls shall be immediately
imposed to prevent control red withdrawal."

Table 3.2.C addresses the NRC staff's Model Technical Specifications
requirements of paragraph 3.3.6, Table 3.3.6~1, and Table 3.3.6-2. The
requirements of paragraph 4.3.6 and Table 4.3.6-)1 are covered by proposed
revision of page 102 for Units 1 and 2 and page 99 for Unit 3. These pages
contain Table 4.2.C, Surveillance Requirements for Instrumentation that
Initate Rod Blocks, with the following information for "Function - Scram

Discharge Tank Water Level High":
"l. Functional Test: Once/quarter
2. Calibration: Once/operating cycle

3. Instrument Check: N/A"

FRC EVALUATION*

The existing Browns Ferry Nuclear Plant Units 1, 2, and 3 scram discharge
system has six level switches on the scram discharge volume (see FSAR, page
3.4-15) set at three different water levels to guard against operation of the
reactor without sufficient free volume present in the scram discharge headers
to receive the scram discharge water in the event of a scram. At the first
(lowest) level, one level switch initiates an alarm for operator action. At
the second level, with the setpoint of < 25 gallons (see revised page 73 for
Units 1 and 2 and page 76 for Unit 3, Table 3.2.C), one level switch initiates
a rod withdrawal block to prevent further withdrawal of any control rod. At
the third (highest) level, with the setpoint of 50 + 0/1 gallons {see FSAR,
Table 7.2.1), the four level switches (two for each reactor protection system
trip system) initiate a scram to shut down the reactor while sufficient free

volume is available to receive the scram discharge water. Reference 9, page

*No use was made of the Licensee's response to the RAI, since the proposed
specifications changes in the original submittal, regarding LCO/surveillance
requirements for control rod withdrawal block SDV limit switches, are
acceptable.
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50, defines Design Criterion 9 ("Instrumentation shall be provided to aid the
operator in the detection of water accumulation in the instrumented volume (s)
prior to scram initiation"), gives the technical basis for "Long-Term
Evaluation of Scram Discharge System," and defines acceptable compliance ("The
present aliarm and rod block instrumentation meets this criterion given
adequate hydraulic coupling with the SDV headers"). Thus, if the Browns Ferry
Nuclear Plant Units 1, %z, and 3 scram discharge system is modified (long term)
so that the hydraulic coupling between scram discharge headers and instrumented
volume is adequate and acceptable, then the present alarm and rod block
instrumentation consisting of one operable instrument channel with one limit
awitch for control rod withdrawal block as specified on revised page 73 for

Units 1 and 2 and page 76 for Unit 3 is also acceptable.

In the Browns Ferry Nuclear Plant Units 1, 2, and 3, "Scram Discharge
Volume Scram Trips" cannot be bypassed while the reactor is in operational
conditions of startup and run (see FSAR page 7.2-12), and operational condi-
tion "refuel with more than one control rod withdrawn" is not applicable,
since interlocks are proviaed which prevent the withdrawal of more than one
control rod with the mode switch in the refuel position. Thus, the NRC
staff's Model Technical Specifications requirements of paragraph 3.3.6 with
Table 3.3.6-1 and paragraph 4.3.6 with Table 4.3.6-1 are not applicable to the
Browns Ferry Nuclear Plant Units 1, 2, and 3 for "Trip Function 5.b, Scram
Discharge Volume Scram Trip Bypassed"” and were not addressed in the proposed
revision of pages 73 and 102 for Units 1 and 2 and pages 76 and 99 for Unit

3. This is acceptable.

The 25-gallon trip setpoint for contreol rod withdrawal block instrumenta-
tion is acceptable (see revised page 73 for Units 1 and 2 and page 76 for Unit
3 of the Browns Ferry Technical Specifications). The Licensee's proposed
revision of pages 102 and 99, Table 4.2.C, to meet the requirements of
paragraph 4.3.6 and Table 4.3.6-1 is also acceptable since it prescribes the
Channel Functional Test of each control rod withdrawal block instrumentation
channel containing a limit switch quarterly and Channel Calibration once per

operating cycle for SDV water level-~high.

-21-
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5. CONCLUSIONS

Table 5-1 summarizes the results of the final review and evaluation of
the Browns Ferry Nuclear Plant Units 1, 2, and 3 proposed Phase 1 Technical
Specifications changes for SDV long-term modification in regard to surveillance
requirements for SDV vent and drain valves and LCO/surveillance requirements
for reactor protection system and control rod block SDV limit switches. The
feollowing conclusions were made:

o The proposed revision of pages 35, 37, 73, 75, 102, 126, and 134 for

Units 1 and 2 and pages 34, 36, 76, 78, 99, 129, 136, and 136a for
Unit 3 of the Browns Ferry Technical Specifications is acceptable.

o The revised pages given above and the original pages 40, 41, and 133
for Units 1 and 2 and pages 39 and 40 for Unit 3 meet the
surveillance requirements of the NRC staff's Model Technical
Specifications.
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Evaluation of Phase 1 Proposed Technical Specifications Changes
for Scram Discharge Volume Long-Term Modifications
Browns Ferry Nuclear Plant Units 1, 2, and 3

Table 5-1.

Technical Specifications
NRC Staff Model Proposed by

FINASU} UIPIURLY AU JO UOBING ¥
DU Ydleasay uipjuesy m]

Surveillance Requirements (Paragraph) Licensee
SDV DRAIN AND VENT VALVES
Verify each valve open Once per 31 days Once per month
(4.1.3.1.1a) (pp. 126, 134 and 129,
136, 136a revised)
Cycle each valve one Once per 92 days Once per month
complete cycle (4.1.3.1.1b) (pp. 126, 134 and 129,
L 136, 136a revised)
7
REACTOR PROTECTION SYSTEM
SDV LIMIT SWITCHES
Minimum operable channels 2 2
per trip system (3.3.1, Table 3.3.1-1) (pp. 33 and 32, Table
3.1.A)
SDV water level-high NA 0.290 sec. max.

0.210 sec. test.
(pp. 133 and 136)

response time (3.3.1, Table 3.3.1-2)

SDV water level-high

Channel functional test

Channel calibration

Monthly
{(4.3.1.1, Table 4.3.1.1-1)

Each refueling
(4.3.1.1, Table 4.3.1.1-1)

Cnce per month
(pp. 37 and 36, Table
4.1.A, revised)

Once per operating cycle
(pp. 40, 41 and 39, 40,
Table 4.1.B)

Evaluation

Acceptable

Acceptable

Acceptable

Acceptable

Acceptable

Acceptable
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Surveillance Requirements

CONTROL ROD BLOCK SDV LIMIT SWITCHES

Minimum operable chanrnels
per trip function

SDV water level-high

SDV scram trip bypassed

SDV water level-high

Trip setpoint

Channel functional test

Channel calibration

5DV scram trip bypassed

Channel functional test

Table 5-1 (Cont.)

Technical Specifications

NRC Staff Model
(Paragraph)

2
(3.3.6, Table 3.3.6-1)

(3.3.6, Table 3.3.6-1)

NA
(3.3.6, Table 3.3.6-2)

Quarterly
(4.3.6, Table 4.3.6-1)

Each refueling

(4.3.6, Table 4.3.6-1)

Monthly
(4.3.6, Table 4.2,6-1)

* Sec Reference 9, p. 50, and pp. 20 and 21 of this TER,

Proposed by

Licensee

1

{(pp. 73 and 76, Table
3.2.C, revised)

NA
(pp. 73 and 76, Table
3.2.C, revised)

<25 gallons
(pp. 73 and 76, Table
3.2.C, revised)

Quarterly
(pp. 102 and 99, Table
4.2.C, revised)

Once per operating cycle

(pp. 102 and 99, Table
4.2.C, revised)

NA

Evaluation

Acceptable*

Acceptable*

Acceptable

Acceptable

Acceptable

Acceptable*
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APPENDIX A

NRC STAFF'S MODEL TECHNICAL SPECIFICATIONS*

* Note: Applicable changes are marked by vertical lines in the margins.
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REACTIVITY CCNTROL SYSTEMS

LIMITING CONDIVIGN FOR OPEZRATICN (Continued)

ACTION (Continued)

2. If the inoperzble control rod(s) is inserted, within one hour
disarm the a2ssociated directional contrsl valves ejther:

a) Electrically, or

b) Hydraulicaily by closing the drive water and exhaust water
isoiation valves, :

3. Otherwise, be in at least HOT SHUTDOWN within the next 12 hours.

c. With mere than 8 control rods inoperable, be in at least HOT SHUTDOWN
within 12 hours,

SURVETLLANCE REQUIREMENTS

4.1.3.1.1 The scram discharge vojume drain and vent valves shall be demonstrated
OPERABLE by: o )

a. Verifying each valve to be open* at least once per 31 days and

b. Cycling each valve through at least one complete cycle of full
travel at least once per 92 days.

4.1.3.1.2 V¥hen above the preset power level of the RWK and RSCS, all withdrawn
control rods net required to have their directional control valves disarmed
electrically or hydrzuiically shail be demonsirated OPERASLE by moving each
certrol rod at least cne notch:

a. At least once per 7 days, and

b. At least once per 24 hours when any centrol rod is immovable as a
result of excessive fricticn or mechanical interference.

4.1.3.1.3 A} control rods shall be demonstrated OPERABLE by performance of
Surveillance Requirements 4.1.3.2, 4.1.3.4,.4.1.3.5, 4.1.3.6 and 4.1.3.7.

*These valves may be closed intermittently for testing under acministrative
controls.

Uuﬂﬁ Franklin Research Center

A Division of The Franklin institute



ﬂ

TER-C5506~67/71/76

3.1.2.2 The meximuz scrzm insertiscn time of each ceatrol red from the fully
witherawn position <2 notch pcsition (6), bzsed on de-energization of the
scraz pilot valve solencicds is tinme zzro, shall not axceed (7.0) secands.

APPLICABILITY: CPEIRATIONAL CONDITIONS 1 znd 2.

®ith the maximum scram insar<icn time of one or mere control rods excseding

(

S

7.0) seconds:

a. Declare the control rod(s) with the slow insertion time incperable,
and

b. Perform the Surveillance Requirements of Specificaticn 4.1.3.2.¢ at
least once per 50 days when sperztion is cédntinued with thres or
more canirel rods with maximum scram insertion timgs in excass of
(7.0) seconds, er

c. Be in at Yeast HOT SHUTDC: within 12 hours.

URYETLLANCT REDUIREMENTS

o~

D

(8]

=3
o
Le]
-
ir

-1.3.2 The maximur scram fnser<icn =im toe centrel tods shall be demsp-
wreted WhTough mezsuresant with reac=ar czolant pressurz grezter than er
Juel to €36 psig zny, curing single ceontrsl rod scrzm tine tests, the ceontrol
°d drive pumds isolatad from <he accumulatsrse

a. For all control rods prior %o THERMAL POWSR exceeding 40% of RATED
TAZRMAL POWEZR Toliowing CORE ALTERATICNS or zfter a reactor shutdown
that is greater then 120 days,

b. For specifically affected individual ccntra? reas foliowing maintanznes
en or modificztion to the tontrsl rod or control red drive svsiem
which couid avfect the scram insertion %ime o® those specific contrel
rods, and

c. Fer 1C% ¢f the control reds, on a rotzting basis, at leass once pew
120 davs of cperztion.

Z-S7S /4 1-3
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/4.2.1 REACTZR PROTZCTION SYSTZ=t INSTRUMENTATION

tion cystem fnstruner
-
z
z

us Ten channals
with the REACTOR e

I0R SYSTEH

~amy -

2.  With the number of OPERAZLE channels less than required by the Hinimwm
OPEPABLE Channels per Trip Systam requirerment for one trip system, place
at Teast one inoperzble channel in the tripped condition within onme hour.

5. With the nuamber of OPERASLE channzls less than required By the Minimum
OPIRAELZ Channels per Trip System requirement for both trip systems, placa
t Tezst ene inoperztie channel in at least sne %rip systes® in th

rizped cocnditicn within one hour and tzke the ACTISH required by

rasle 2.3.1-1.

. The provisions of Specitication 3.0.3 are net applicable in OPSRATIONAL

~let s C

: .1 c d cn system instruzentation channel shall be
an a5 8 erformanca of the CHANNIL CHECK, CHANNEL
NCT JEE =4 K LIZRATION cperzticns for the GPERATICHAL
(THDITISRS and at the frequencies shown ia Tazle $.32.1.7-1.
2.3,7.2 LOGIC $YSTZM FURCTIONAL TESTS znd simuletad zutomesiic operztiicn of
211 channels shall be perforsed 2t Jeast once per 18 moaths.
£.3.%.3 The REZACTOR PROTELTICON SYSTEM RESPONSE TIME of esch rezctor &rip
Tunciicn shown in Table 3.3.1-2 skall be desonstrzted 10 be within iis iimit
at Jeast cnca per 18 months., Zach test shall inciude zt least cne legic train
sush that both jogic trzins ara tested zt least cnce per 35 months and 2ne
chznnai per functiion such that all channels zre tastad zt lezst cnce every
N liz2s 18 nonths where N is the total nusber of radundant channeis in a..
spesific reactsre 4rip function.
= .7 2Jcin chznnels ara incperzble in one 4rip eystem, select &t least one
inecserzhle channel in that trip system %o pizce in the tripoed candition,
excart when this weuld czusa the Trip Function iz cozur.

o

n
]

[

s
)
~
LY
L2
[}
-
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TAULE 3.3,1]

(Conlinued)

FUNCTIONAL UN1T

8.

12.

Scram Qischarge Volume Water
Level ~ High

Turbine $Lop Valve - Closure

Turbing Control Valve Fast Closure,
Trip 0% Pressure - Low

leactor Mode Switch {n Shutdown
Position

Hanual Scram

APPLICADLE
OPERATIONAL
CONLT fonis

1, 2, (M
(0

(0

1,2,2,4,5

1, 2.2,1,5

C MINIMUH
OPERADLE CHANNELS

PER THIP SYSTEM (a) ACTION
2 4
4D 7
2D 7
1 ]

] 9
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J:8LE 3.3.1-1 (Continued)
SZAITO5 PROTELTION SYSTEM INSTRUMENTATION

ACTICN

In OPERATICNAL COKDITION 2, be in zt least HOT SHUTDOWR within
€ heurs.

ERATICNAL COKDITION 5, suspend all cperztions {nvelving
CORS ALTZRATIZNS™ and fully insert all insartzble control reds
within scre heour.

Lock the reacior wode switch in the Shutdown pesition within
one igur. .

Se i3 2t Te=st STARTUP within 2 hours.

In CEZRAATICONAL CONDITICN 1 or 2, be in at least HDT SHUTDOWN
within 6 hours.

In O*ERPATICNAL CONDITION 5, suspend all aperations invelving
CORE ALTIRATIINS® and fully insert al] imsartable control rads
within ora Aour.

Be in 2t lezst HOT SHUTDOWN within 6 hours.

FATUP? with the main stzam line i{solation valves closed
within 2 hecurs or in a2t least HOT SHUTDCOWN within § hours.

w
o
1

THIRMAL PCWEIR within 13 minutas zng
ge pressure to < (250) psig, equivalent
e

n (30)5 of PATED TRERMAL POWER, within

reduction in
e terzime First stz

o THEZAM:IL POWER less th
o

10
QL <h
[ S

n CPEZRATIGNAL CONDITION 1 or 2, be in at least HOT SEUTICw
in € heurs.

»

(ORAL CONSITION 3 ¢

» &, verify all imssrtable zznirsi
Tuily inserted within cne hour.

ta

FERATICNAL CONDITION 5, suspend 211 eperations invelving

COREZ ALTIRATIINS™ and Tully imsart a1l insertabie control rods
Ty

n GFERATIONAL COMDITION 1 or 2, be in =t Tezst HOT SHUTDGWN
hin § 5 '

In CPERATICNSL CONDITION 3 or 4, Tock the reacisr mode switch
in Se Srutdowm position within one hour. :

in CPERATICRAL CONDITICN &, suspend 211 cperations favolving
CCRE ALTEIRATIONS® and fully insert all insertable conirsl rods
within ore heoor.

T oY IR¥, SR¥ or specizl msvable detectsrs, or renliacement of
rovidaec 3ZM instrusentaticn {s OPIRAELS per Specificzticn 3.6.2.
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{a) A chzrnel mzy be plzced in an incperable status for up to 2 hours tor
required surveillanze without plecing the trip systeza Sn %he u?f“pcd
cendition provided at Jeast one GPIRARLE channel im the same Lrip system
is monitoring hat rarzseter,

b)  The "sherting links' sh2)l be removed “rom the RPS circuitry prior to
and during the time any cendrol rod is withdrawn® &nd shutdown zargin
cemonstrations perfermed per Specitication 3.10.3. .

(e) An APRM channel is inepzrable if there are

) ess than 2 LPRM inputs per
level or less thzn [13) LPRM inputs to an A

M channel.

=ien the reactsr pressure

{¢) Thess funciiocns zre not raquired to be 0 LE
S jcation 3.70.7.

vessel hezd is urbcited or removed per

{e) This furction e

1 te autematical
is not in the Run pasisi

* reguired to be OPZRASLI when PRIMARY CONTAINMENT
quired.

{g) Also zctuates the standsy gas irea<ment systam.

(h) ¥ith zny contrel ro? withdrawn., Not appliczble to contrs! rods removed
Fer Specificatisn 2.5.10.7 or 3.9.10.2.

(1) Thasa funciicns are autematically byrzesed when tuchine Tirst stzce
srecsure s < (Z30) psig, ecuivalent %o TRIZHAL P0WTR jess when (100X
of RATED THIRMAL POWER.

on 3.9.10.1 or 3.5.10.2,

[v8]
[AR]
|
n
wn
(8]
~
™
[¥Y)
'
(8]
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AN 2.3, -2

REACTOR_PROTEGTION SYSTUM RESPONSE TIMES

* FUNCTIOHAL UHIT

1. Intermediate Range Monitors:
a. Heutron Flux - Upscale
b. Inoperative

2. Average Power Range Monitor*:

a. Neutvon Flux - Upscale, (15)%

b. Flow Biased Simulaled Thermal Power - Upscale
C. Fixed Neutron Flux - Upscale, (118)X

d. Inoperative

e. LY

3 leactor Vessel Steam Dome Pressure - High
4 fleaclor Vessel Yater Level - Low, Level 3
5. Hain Steam Line Isolalion Valve - Closure
6, Hain Steam Line Radiation - High

7 Primary Containment Pressure -~ High

8 Scram Discharge Volume Watler Level - lligh

~ 9, Turblne Stop Valve - Closure

10, Turbine Control Valve Fast Closure,

Trip 011 Pressure ~ Low
11.  Reaclor Mode Switch 1a Shutdown Position
12. Manual Scram

RESPONSE TIME
(Scconds)

HA

NA

NA

< (0.09)3%
< (0,09)
HA

NA

< (0.55)
< (1.05)
< (0.06)
HA

NA

NA

< (9.06)
< (0.08)#
tiA

HA

KHeutron deteclors are exempt from response time testing, Response time shall be measured
from the deteclor oulput or from the input of the first eleclronic componeat 1n the channel,
(This provision Is not applicable to Construction Permits dockeled after January 1, 1970.

See Regulalory Guide 1.18, Hovember 1977.)
*Hot including simulated Lherma] power Lime constant,
fMeasured from start of turbine control valve fast closure,

9L/TL/L9-9055D-¥3L
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TADLE 4.3.1.1-1 (Continued)
REACTOR PROTECTION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL OPERATIOHAL
CHARNICL FUNCTEONAL CIANNEL CONNITIONS TN witiCl

FUNCTIONAL UNIT _Cueeg __1rst CALYBRATION SURVETLEANCE REQUIRED
0. Scram Discharge Volume Water

Level ~ High HA M R 1, 2,5
9.  Turbine Stop Valve - Closure HA K ] 1
10.  Turbine Control Yaive Fast

Clesure Trip 0§}

fressure ~ Low HA H q 1
1. fReactor Hode Switch in .

Shutdown Position HA n HA 1, 2,13, 4,5
12, tanual Scram HA M HA 1, 2,3,4,5

{a) MNeutron detectors may be exciuded from CHANNEL CALTORATION.
(L) Within 24 hours prior to startup, 1f not performed within the previous 7 days.
() The 1M and SRN channels shall be determined to overlap for at Jeast ( } decades during cach

(d)

{0)

(f)

startup and the TRM and API channels shall e dotermined to evertap for at least () decades
during each conlroiied shutdow:, 1f not performed within the previous 7 days,

Ihis calivrstion shall consist of Lhe adjustment of the APRM channel to canform Lo the power valugs
calculated by a heat halance during OPERATIONAL COHRITION 1 when THERMAL POWER > 25X of QATID
THERHAL POWER,  Adjust the APRM channel if the absolute difference greater than 2X.  Any APRH channol
galn adfustment made {n compliance with Specification 3.2.2 shall not be Included in determining the
absaolule difference. v

This callbration shall consist of the adjustment of the APRM readout te conform to a

callbhratad flow signai, .

The LPRHs shall be calibraled at least opce per 1000 effective full power heurs (EFPH)

using Lhe TiP system,

9./TL/L9-908SD-¥AL
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CESTRUMENTATION

LIMITING COMDITION FOR CPSRATION

3.3.5. The contrel rod withdrawal bHlock instrumentztion chennels shown in
Tz=le 3.3.8-1 shzil be OPERAZLE with their trip setpoints set comsisient wi<h
w2 velues shown in the Trip Setpoint column of Tenle 2.3.5-2.

ASPLICARILITY: As shewn in Tzhle 3.3.6-1.

a.  With a control rod withdrawal block instruzentztion channal trip
setpoint Jess conservative than the value shown in “Sa Aliewzhiae
Yalues calumn of Tabie 3,3,6-2, declare the channel incperzble un+i)
the channel is restored to OPSRABLE status with its rip setpaint
adjusted consistant with the Trip Setpoint value.

b, With the number of OPERABLE ¢ channels Jess tham required by the
Minimum CPERAZLE Chznnels per Trip run:twcn.requirement, taka the
ACTION required by Tabie 3.3.8-%

c. The provisions of Specification 2.0.3 zre azt aopliczhla in GPIRA-
TICNAL CONDITION 5.

SURYITLLANCE REDUIREMENTS

2.3.5 Each of the above requirec contrel rod withdrawal slock &rip systams
zrd jastrumantatien cnzhnels shall Se camenz<rated CPERASLE &

=7 tne CHANNZIL CHECK, CHANNEL F”NC CHAL TI3T and CHANNEL CALI:

Tizns fer the GPERATIONAL CONDI nLO\S &nd &t the freguencies

4. 2081,

I-I7s 3/4 3-39
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IMOLE 3.3.6-3
CONTROL_ROD VLUMRAYAL BLOCK LHS §RUMENTAT LON

MIHTHUN APPLICABLE
GPEAABLE CHAHNELS OPERATIONAL
IRIP Funcyien PER_TRIP Funcricn COUBITIONS ACTION
ooron seecs nonttor(®)
a. Upscale 2 1* 60
b, Inoperative 2 1% 6
c. BDownscale 2 1+ 60
2. peun
a. Tlow Blased Stmdated Thermal
Power - Upscale 1 ] 61
b.  Inoperative 1 1, 2,5 61
c. Downscale A i ot
d. Hewtron Flux - Upscale, Startup 4 2,5 i
3. SODURCL_RANGE_HONITonS
a.  Detector not rull in(b) 1 2 61
2 5 61
cealall) 3 2 61
b. Upscale 2 5 6l
. {c ] 2 (]
cC. lnuperat!ve( ) Pt 5 61
centnlth) 3l 2 6l
. Downscale 2 5 61
4. HTERBEDIAIE RANGE honilons
a,  Delector not full i (e) 6 2.5 61
b, Wpscale 6 2, 5 61
c. innpnrntlvg) G 2,5 61
. Downscate'® ‘ ] 2,5 61
5, SHHAH‘”ISCHAHU[ VOLUIME
a. Waler Level-High 2 1, 2, 57 62
b, Seram Yrip Dypassed 1 (1, 2, 5*%) 62
6. REACTOR COOLANT SYSTEH RECTRCULATION FLOW '
a. Upseale ' 2 ] 62
b, Inonerative - 2 ] 62
€. (Lomparater} (Downscale) 2 i 62

9L/TL/L9-9055D-YHL
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TASLE 3.3.£-1 (Continued)

CCNTROL ROD WITHDPAWAL 2LOCK IRSTRUMENTATION

ACTIGON
AVIIN 80 - Tzke the ACTICN required by Specification 3.1.4.3.
AZTZS. €1 - ith the numser of OPERASLE Channels:
2. Cne less than required by the Minizum OPERABLS Channels
per Trip Function requirerent, restore the fnocerabie channel

to CPERASLE status within 7 Hays er place the incperable
channel in the tripped canditica within the next hour.

b. Two or more less than reguired by the H1n1me OPERARLE
Channels per Trip Function reguiremant, place at lesst
ene inoperable channel in the tripsed ond1t1on within
one hour,
ATIIN 82 - With the number of OPERARLE channels less tean rzquired by the
Hinimum CFE?ABL: Chann is fer Trip Funciion requirement, placa
the incperahle channel in the tripped cznditicn within cne haur.

NOTZS
*  Witn THIRMAL PGWER > (20)% of RATED THERMAL POWER.

ore than cne contral rod withdrzwn, Not apsliczble ta contrsl rods
amoved per S:ﬂrifwcatuon 3.8.70.7 er 3.3.30.2.

z. The REM shell e aviomaticzlly bypassad when a szripheral contrel red is
selectad.

s This functicn shall be automatically bypassed if detactor count rzza is |
> 100 cps or the IRM chaanels are on range (2) or higher.

s.  Tnais funciion shzll be zutomaticaliy bvoassed whsn the associ ted IEHM
¢hannels are on range 8 or higher, g

2. Tais function shall be autsmatically bypessed wihen the IRM channels are
$n range 3 or higher. ’

2, This Yunction shall be automatically bypassed when the IRM chznnmels ire
tn range 1.

1I-373 3/4 3-32

A-11

UH“ Franklin Research Center

A Division of The Franklin Institute
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TABIE 3.3.6-2

CONTROL_ROD WITIDRAYAL BLOCK INSTRUMENTATION SETPOQINTS

TRiP FUNCTION

1.

.

6.

-
(W),

10D_DLOCK HONTTOR'

a. Upscale

bh. Ihopervative
C. Downscale
APRH

a. Flow Blased Simulated Thermal

Power - lpscale

b, Inoperative

C. Dovinscale

d. Hewtron Flux - Upscale
Startup

SOUNGE MANGE MONITORS
0. Betoctor not Fill In

b, Upscala
c. Inoperative
d, Downscaie

INTERHEDIATE RANGE MONITORS
ia, Detector not full in
b. Upscala o

c. Inoperative

d. " Downscale

SCIAM DISCHARGE VOLUME

a,  Mater Level High
b.  Scram Teip dypassed

<0.66 W+ (A%
HA
> (5)X of RATED THERMAL POWCR

< 0.66 W+ (42)xn
HA
> (5)% of NATED THERMAL POWER

A

(12)% of RATED THEAMAL POWCR

HA 5

< (2 x 107) aps
HA

> (1) cps

HA

< (100/125) of fuil scale
tHA

> {5/125) of full scale

To be specified

HA

NEACTOI COOLANT SYSTEM RECIRCULATION FILGY -

a. ipscale
b, Inoperative

c. (Cemparaler) (Downscale)

The Average Pawer Range ManiLor rod block funclion is
The trip setbing of this functlon must be mafnta

< (_;m/m~_) of full scale
1A

< (IMX fiow deviation

ALLOWALE VALUE

< 0.66 M + (13)X
in
> (3)% of RATCD THERMAL POWLR

< 0.66 W + (45)X*
fiA
> (3)X of RATED TUCRHAL POWCR

< (12)X of RATED THEMMAL POWER

HA 5

< (b x 107) cps
Fin

> (2) cps

HA

< {110/129) of full scale
HA
> (3/125) of full scale

NA
HA

<{__/ ) of full scale
HA
2 (_)X flow deviation

vavled as a function of reclrculatlion loop flow
faed in accordance with Specificatien 3.2, 7.

) SN |

9L/TL/L9-9065D-T3L
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4.0, 01

CONLROL_ROD WEIIDNAVAL BLOCK. LIS HRUHLIIAFLON SURVL 1L UANCE_RLQULLLINA S

TRIP TUHC] 10N

(5]

ROD_BLOCK_HONITOR

A, Upscale
b. [Inoperalive
c. Dovmscale

YL

a. Flow Biased Simulated Thermal
Power - Upscale
b, [Inoperative

" ¢. Downscale

d. llewtron Flux - Upscale, Startup
SOURCE RANGE MONTTORS

a. Delector not full in
b, pscale

¢, lnoperalive

. Downscale

!NiERHLHlAlE RANGE MONLTORS

a. + Deleclor nol full in
. Upscale

¢, Inoperative

d,  flownscale

SCRAN DISCIARGE VOLUME

“a.  Waler Level-lligh

. Scram Trip liypassed

CHAHRIL

REACTCR CODLANT SYSTER RECIRCULATION Ti.OW

a. Upscale
b, Tnopervallve
c.  (Cowmparator) (Dovmscale)

CHAIINEL FUNCT TOHAL CHABREL,

CIECK 1651 CALIBRALION
A S/UE:'; M 0
HA S/ (l:) M HA
HA s/t oy Q
A s,'u;':' ; H Q
HA S/ M HA
A s,'u(l’;,u q
1A s/uh) 0
HA smg:’; ,wg“; A
HA Sy Ve 0
A sm(l’),w(c) HA
m s/ttt wte q
i s )l
NA S/ll(i'),\~l(g) 0

HA S/ll(l'),w( ) HA
HA ﬂ st Wiel g

HA ) R
A ] HA
A s/uf:'; M q
1A 5/Upn3 oM HA
HA sty q

(a)

OPERATIONAL

CONDLITIONS v vanicH
SURVETLLAICE REQUIRED

-
[}

RN
[Sa S WIS, ]

[a - Bat Nt Nt
- - - -
LI e

LAA
1, 2, 5

(1, 2, 5*™)

—
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L& ¢.3.8-1 (Continued)

CONTROL ADD WITHDRAWAL FLOCK INSTRUHENTATION SURVETLLenZE

Neutron detectors mzy be exczluded fras CHAKNEL CALIZRATION.

¥ithin 24 hours prior to startup, §f not performed within the
previocus 7 days.

when mzking zn unschedulad change from CPIRATIONAL CONDITION 1 to
CPERATIONAL CINDITICN 2, perf

12 hours afier entaring OPZ3IA

With THIRMAL PCWER > (20)% of RATID TrIzvAL POWZR.

With any contrel rod witharzwn. No+ ipplicabie te control rocs
removed per Specification 3.8.10.1 or 2.8.10.2.
3 3/L0z-33

car )
Uili Frankiin Research Center
A Division of The Franklin institute



APPENDIX B

TENNESSEE VALLEY AUTHORITY LETTER OF OCTOBER 16, 1980
AND
SUBMITTAL WITH PROPOSED TECHNICAL SPECIFICATIONS CHANGES
FOR

BROWNS FERRY NUCLEAR PLANT UNITS 1, 2, AND 3

N
“bﬂﬁ Franklin Research Center

A Division of The Franklin Institute
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S RESULAFIRY LIFURMATION DISTRISUTION SYSTEw (RIUS)

2CC&$5131 m3R3:3010220503 JUC.UATE: w0/10/1o NGTARIZED: YES OUCKET &
FaCiL:ou=239 drowns Ferry vuclear Power Staticn, Jnit 1, Tenmessee (35333253
Sv=2uy 33y ifest Reactor, cabcocx § ailcox Ca. 3500020¢
30=d9o 2rowns Ferry vwuclear Power Station, Jnit 3. Tennesgsee U50900296
mUfn,ase AUTNUR =FFILIATIUN
MILLS, L. Tennessee Valley Authority
RECIP ,naHE wECIPIENT AFFILIAT uN
DENTOM, R Jftice of wugclear Keactor Xegulatiagn, Uirector

SULJECT: Aoolication t3 amnand Licenses OPR=33,0PR=52 § DPR=-o03,
chan3zinyg Tecn Szezs re scram giszrarze vol vent & arain
valvas,in resoonses to WRC HB00707 reguest.

DI3THRIRLTIUY ZIUE: AJUL3 LZIPIES AECEIVEL:ILTK \_?E‘-‘Ci. ‘,f_dSlZE:__.:Z% '20

TITLE: veneral Jistrioytion for after Issuance of Joerating License

WUTE3iLicense terninatea 371/73 at licensee’s reguest. 05000270
KECIPIENT CIPIES RECIPIENT corPlts
19 CIDE/4AE LTTR EnNCL ID CODE/imaME LTTR EnCL
ACT Ludwes 1PPULITU, T,  J4 is 13 )
InTEANAL: W/SIR, U FACly3 1 1 I%E a6 2 2
Wl POR o2 1 1 JELD 11 b3 K
. ur 43532338 3R 12 1 0 RES FILE 01 1 l
ZATERMAL: aCRS 39 16 1s LPOR 03 1 1

FESen Js 1 i

TuTaL “tu ook UF CJPIZS REWJIREU: LITR = ENEL e

ﬂ HUE Franklin Research Center

A Division of The Franidin Institute
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400 Chestnut Street Tower II
October 16, 1280
TVA BFNP TS 153
Mr, Harold R. Denton, Director
O0ffice of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Cormission

Yashington, DC 20555

Dear Mr. Denton:

In the Matter of thae ) Docket Nos. 350-253
Tennessee Valley Authority ) S0«Z5Q
S0-235

In accordance with the provisions of 10 CFR Part 50.59, we are eaclosing
40 covies of 2 "equested amendment to ligenses DPR~33, DPR-52, and DPR-43
o change the technical specifications of Browms Ferry Nuclear Plant
units 1, 2, and 3 (Enclosure 1). These proposed changes =elate to-Serum
Discharge Volume vent and drain valves and are sutmitted in responss to
D. G. Eisenhut's lettar to All Operating Boiling Water Reazctors dated
July 7, 1080, References to previcusly pronosed technical specifications
whieh nave not vet been zppreved by NRC and an explanation of hou the
unapproved changes affect this requested change are provided

{Enclosure 2).

In accordance with the requirements of 10 CFR Part 170.22, we have
determined this proposed amendment to be Class IIT for unit 1 and Ciass T
for units 2 and 3. These classifications are hased on the facts that the
proposed amendment involves a gingle safety issue which dces not involve
a significant hazard consideration for unit i, and the oroposed
amendnents for units 2 and 3 are duplicates of <he unit 1 propcsed
amendment. The remittance for $4,800 (34,000 for unit 1 and %800 for
units 2 and 2) is being wired to the YRC, Attention: Licensing Fee
Management Branch. -

Very truly yours,

TENNESSEE VALLEY AUTHORITY

B -
- - v, o-
L~

LT M, Mills, Marager
Nuclear Regulztion and safety

¢

Subseribed and sworn %o hefore

.l , ey
me this s day of ___ =/ . 1980,
< o /400/
""-v'." o './'~
Y i !

Motary Punlicg

. v 3/
My Commission Expires -~ ., ... .-
Snelosures
~rt See nage 2

B-2

Jil] Franklin Research Center

A Division of The Frankiin institute
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ENCLOSURE 1
PROPOSED CHANGES TO TECHNICAL SPECIFICATIONS

BROVWNS FERRY NUCLEAR PLANT
(DOCKET NOS. 50-259, -260, -296)

UUU' Franklin Research Center

A Division of The Franklin Institute
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UNITS 1 AND 2
PROPUSED CHANGES

ULUU Franklin Research Center

A Division of The Franklin Institute



TER-C5506-67/71/76

NOTES FOR TABLE 3 A

1. There shall be two operable or tripped trip systems for each
function. If the minimum number of operable instrument -
channels per trip system cannot ke met for both trip systems,
the appropriate actions listed below shall be taken.

A. Initiate insertion of operakle rods and complete
insertion of all operable rods within four hours.
In refueling mode, suspend all operations invelving core
alterations and fully insert all operable control rods
within one hour. :

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 steam line isolation
valves within 8 hours. .

D, Reduce power to less than 30% of rated.
2. Scram discharge volume high bypass may be used in shutdown or

refuel to bypass scram discharge volume scram with contzrol
rod block for reactor protection system reset.

3. Bypassed if reactor pressure < 1055 psig and mode switch not
in run. ) .

4. Bypassed when turbine first stage pressure is less than 154
psig. )

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

6. The desiqh pexmits cloeﬁre of aﬁy two lines without a scram
being initiated.

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

A. Mode switch in shutdown

B. Manual scram

C. High £lux IRM

D. Scram discharge volume high level
E. APRM 15% scram

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

9. Not required if all main steamlines are isolated.

35

Uﬂﬂ Franklin Research Center

A Division of The Frankiin Institute
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TAILE 4.1.A
REACTOR PROTECTION SYSTEH (SCRAM) INSTRUMENTATION FUNCTIONAL TESTS

MINIMUM FUNCYIONAL TEST FREGUENCIES POK SAFETY INSTR. AND CONTROL CIRCUITS

Mode Switeh fn Shutdown
Hanusl Scrams
IRH

High Fiux

Inoperativa

AFRM
High Flux (15X scram)
High Plux
Inoperative
Dowvnscele
Ylov Blag
High Beactor Pressure
High Dryvell Pressure

Rcactor Lew Water Level (353

Bigh Vster RLevel {n Scras Diecharge Tank

Turbine Condenser Low Vacuum

Hain Stesa Line Righ Radfation

Graup (2)

A

Functiznal Test
Place Mode Swvitch in Shutdown

Trip Channel aand Alarm
Trip Channel and Alarm (4)

Trip Chanael and Alarm (4)

Trip Gutput Relays (4)

Trip Outpur Rclays (4)
Trip Outpur Relays (4)
Trip Ourpur Relays (4)

()
Trip Channel and Alarw
Trip Channel and Alars
Trip Chennel and Alaxa
Trip Chaanel apd Alarm
Trip Channel and Alara

Trip Channel and Alarn {4)

Hinfwum Yrequeancy {3)

Each Refuelting Gutage

Every 3 Noaths

Once Per Weak During Refuelin

. and Before Zach Siartup

Oace Per Week During Refuelin
and Before Esch Startup

Befor= Fach Startup and Weekl
When Required o be Opersble
Once/Week
Once/VWesk
Onca/Week
(6)
Ouce/Month (1)
Oace/Month (1)
Suce/Wonth (1)
Once/month
OGace/Month (1)

Once/Week

9L/TL/L9-90GG6D~-TAL
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Kinfmun Mo,
Operable Per
fxip Sys (5}

FIR))
2
X3}
HY)
"un
"mn
1)

Yy

31

31}

3m

{1 (3)

2(1) (6}

2(1) (6)

2(1) (6)

2N

aHn

Wn

AT

1(12)

TABLE 3,2.C
IUSTRUNENTATION TUAT INITIATES ROD BLOCKS

Function

APBM Upscale (rlow Blsa)

APRM Upscale (Startup Wode) (8)

APRM Downscale (9)

APRM Inoperative

RBM Upecale (Flow Blas)

RBH Downncale (9)

BBR Inoperative

I8N Opezcale (8)

IRN Downacale (3) (8)

IRN Detector not in Startup Position (8)
IRK Inoperative (8)

8RM Opecale (8)

SRM Downscale (4) (8)

SRM Detector not in Startup Positicn (8) (8)
8RN Inoperative (8)

Plov Bias Comparator

Flow Bias Upecale

lbd. Block Logie

- RBCE Restraint

(P3-85-61A and
P8-893-41B;

Scram Discharge Tank Water
Level High

Trip Level Sutting

£0.66Me828 (1)

€ 0.66uen0s  (2)

>

{10c)

% 108/125 of fall scale
257135 of full scale
(11

(10a)

<1z counte’/eec,

Z 3 counts/eec,

(RR}]

(1%s)

£ 10% d1fference in recirculation flove
£1108 recirculation flow
w/A

187 peig turbine
firat-atage pressure

<25 gal.

9L/TL/L9-90550-dAL
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10,

11.

12.

TER-C5506-67/71/76

This function is bypassed vhan the roda gwiteh {3 placed in 2unm.

This functior 1s only active when tho rode svitech 4a in Run., This
function 14 avtomatically bypassed whan the IRM {netrumentation {3

operable and roz high,
Tha {noperstive trips sre preduced by tha following functiona:
#. SRMN and JRM

(L)} Llocal "operate—calidrate" svizch not in operats.

(2) Powsr supply voltage low.

(3) Cireult boards not 4n circutt,

(1) Local "oparata-calibrace” ssitch not in operita.
(2) Less rhan 14 LrRy inpueo.

(3) Circuit bosrds not in cireuir,

€. R
(1) Loecal “operata-calibrate” switeh Bot in operxte.
(2) Circuit boards oot in eireuie,
(3) R falle to null,
(4) Lows than required nuwber of LPRM inputs for rod selected.

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

This function may be bypassed in the shutdown or refuel mode. If this
function 1s inoperable at a time when operabllity is requirasd the channel
shall be tripped or administrative controls shall be immediately imposed
to prevent control rod withdrawal.

75

JU Franklin Research Center
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Function
APRM Upscale (riow Bias)
APRM Upscale (Startup Node)
APRi{ Downescale
APRN Inoperative
RBH Upscale (Picw Bias)
RBM Downscale
RBM Inoperative
IRM Upscale
IRM Dowmscale

IRN Detector not in Startup
Position

IRN Inoperative
SRN Upscale
SRM Downscale

SRM Detector nct in Startup
Poaition

S8M Inoperativs

Flow Bias Coeparator
Flow Biaw Upscale
Rod Block Logie

RSCS Reatzaint

Scram Discharge Tank
Water level High

TABLE. §.2.C
SURVEILLANCE REQUIREMENTS POR INSTRUHMENTATION THAT INITIATE ROD BLOCKS

Functional Test

(&} (13)
o) (13
2} (13)
0 (13
( (1)
4} {13)
tn S A1)

(2 3y
(2 (§K)

12) (oncesopérating
cycle)

W2 (13)
{2 (13)
Q@ 13

(2) (oncesoperating
cycle)

()3} (1)
(W {15)
) as)

" {16)

)

Once/quarter

calibration (17)

once/3 monthe

once/3 months

once/3 ronths
N/A

once/6 months

onces6 months
N/A

once/3 months

onca/3 months

oanIOpex;tinq cycle {12)

R/A
once/) months
once/3 months

once/operating cycle (%2)

N/A
once/ceperating cycle (20}
once/3 months
WA

once/3 months

once/operating cycle

Instrument Check

oncesday
once/day
once/day
once/day
once/day
once/day
oncesday
once/day
oncesday

N/A

N/A
once/day
once/day

R/A

H/A

N/A

®@
(8)
(8)
(8}
(8}
8)
(8)
(8)
(8)

(8)
(8)

9L/TL/L9-90G6D-9AL
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LIMITING CONDITIONS, FOR QP RATION L RLELLACGSE REDN TR MENTS

3.3 Resctivity Control I 4.3

I Resitiviey Contro!l
L. I1f Specifications 3.3.%Z and .D E. Surveillance requirements are

as specified in 4.3.C and .D,
above.

sbove cunnot be mec. an orderly
shutdown shall be (attflated and

the reactor shall de {n the
shutdown condition within 24
haurs.

F. Scram Discharge Voiume F. Scram Lischarge Volume
The scram discharge volume l.a. The scram discharge volume
drain and ven: valves shall drain and went valves shall
be operable any time that be verified open prior to
the Reactor Protection System each startup and monthly
scram function is required thereafter. The valves
to be operatle. When it is may be closed intermittently
determined that one of these for testing not to exceed
valves is inoperable at a 1 hour in any 24 hour period
time when operability is during operation.
required, the reactor shall
be in celd shutdown within b. The scram discharge volime
24 hours. drain and vent valves shall

be demonstrated operable

HiH .
il Franklin Research Center
A Division of The Franklin Insttute

monthly.
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3.3/4.3 - BASES:

D. Reactiviecy Anomalies

During each fuel cycle excess operative reactivity
varies as fuel depletes and as any burnable poison
in supplementary control is burned. The magnitude
of this excess reactivity may be inferred from the
evitical rod configuration. As fuel burnup pro-
gresses, anomalous behavior in the esxcess Teactivity
may be detected by comparison of the critical rod
pattern at selected base states to the predicted
rod inventorv at-that state. Power operating base
conditions provide the most sensitive and directly
interpretable data relative to core reactivity.
Furthermore, using power operating base conditions
permics frequent reactivity comparisons.

Requiring a reactivity comparison at the specified
frequency assures thar a comparison will be made
before the core reactivicy change exceeds 124/
Deviations in core reactivity greater than 1244 are
not expected and require thorough evaluation. One
percent reactivity into the core would not lead to
transients exceeding design ccnditions of the reacctor
svystem.

F. Scram Discharge Volume

The nominal stroke time for the scram discharge volume

vent and drain valves 1s <30 seconds following a scram.

The purpose of these valves is to limit the quantity of
reactor water discharged after a scram and no direct safety
function is performed. The surveillance for the valves
assures that system drainage is not impeded by a valve
which f£ails to open and that the valves are operable and
capable of closing upon a scram.

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

UUU Franklin Research Center

A Division of The Franklin institute
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NOTES FOR TABLE 3,1.2

1.

2.

3.

9.

10.

11,

There shall be two operable or tripped trip aystems for each
function. If the minimum number of operable instrument
channels per trip system cannot be met for both trip systems,
the appropriate actions listed below shall be taken.

A. Initiate insertion of operatle rods and complete
insertion of all operable rods within four hours.
In refueling mode, suspend all operations invelving core
alterations and fully inserrt all operable control rods
within one hour. )

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

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

D. Reduce power to less than 30% 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 system reset.

Bypassed if reactor pressure < 1055 psig and mode switch not
in run.

Bypassed when turbine first stage pressure is less than 154
psig.

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

The desiqgn permits closﬁxe of any two lines without a scram
being initiated.

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

A. Mode switch in shutdown

B. Manual scram

C. High f£lux IRM

. Da Scram discharge volume high level

E. APRM 15% scram

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

Not required if all main steamlines are isolated,

Not required to be operable when the reactor pressure vessel
head is not bolted to the vessel.

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

34
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TABLE 4.%.A
REACTOR PROTECTION SYSTEM (SCRAM) IMSTRUMENTATION FUNCTIONAL TESTS
MINIMUM FUNCTIONAL TEST FREQUENCIES FOR SAFETY XNSTR. AND CONTROL CIRCUITS

Group (2} Functional Test Minimum Frequency {3)
Mode Switch in Shutdown A Place Mode Switch in Shutdown Each Refueling Outage
Manualx Scram A Trip Channel and Alarm Every 3 Months
IRM
High Flux [ Trip Channel and Alarm (4) Once Per Heek During Refueling
and Before Each Startup
Inoperative < Trip Channel and Alarm (4) Once Per Week During Refueling
and Before Fach Startup
APRM
High Flux {15% acram) C Trip Output Relays (4) Before Each Startup and Weekly
When Requirxed to be Cperable
High Flux B Trip Output Relays (4) Once/Yeek
w Inoperative B Trip Output Relays (4) Once/Week
Downscale B Trip Outpui Relays (4) Once/Week
Flow Bias B 16) (6)
iigh Reactor Pressure A Trip Channel and Alarm OncesMonth (1)
High Drywell Pressure A Trip Channel and Alarm Once/Month (1)
Reactor Low Water Level (5§ A Trip Channel and Alarm once/Month (1)
fligh vater Lavel in Scram bischarge Tank A Trip Channel and Klarm Once/Month
Turbine Condenser Low Vacuum A Trip Channel and Alarm Once/Month (1)

9L/TL/L9~-90G5D-YAL
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INSTROMENTATION TEAT INITIATES ROD BLOCKS

Trip level Setting

Z0.56We828 {2}
212%

R} ¢

(10n)

< 0.66We808 (2}

2 1g

{10c)

£ 1087125 of full scale
2 5/125 of full scale
(1

{104}

<1x 16" counts/ase.
23 counts/sec.

(1)

(1Ca;

= 10% difference {n recircuiation flows

€110 recirculation flow
wa

187 psiqg tarbine
first~etage presaure

i25 gBl .

TABLE 1.2, ¢
Minimus Mo,
Opsrable Per :
Ixip Sys [5) Yunction
2() APRM Upscale (Plow Bias)
Y APRM Upscule (Startup Mode) (L))
2{1} APRM Dowvmscale  (9)
2¢1) APRM Inoperative
mn RBM Upscale (Flow Dias)
1°N RAN Donmscale  (9)
"W RBN Inoperative
kX Q)] IRN Opscale (8)
31 IRM Downscale (3} (8)
S N IRK Datector not {n Startup Positlion (8)
I ' X Inoperstive (8)
2(1) (6} 8RN Upscale (8)
2() (6) SRM Downscale (4) (8)
2(1) (5) SRM Detector not in st;&up Position (W) (8)
(1) (6) 8RM Inoperative (8)
Y Plow Bias couparatér
() Flow 8ias Upscale
17N fod Block Legic
2{1) - R8CS Restraint
{P3-85-61A and
PU-85+-61B)
1(12) Scram Discharge Tank Water
Level High

B-15
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(3} Circuit boards not in circuit,

b. APRM

(1) Local "operate-calibrate" switch nct 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

i core plate,

12. This funetion may de bypassed in the shutdown or refuel mwode. 1If this
. function is inoperable at z time when operability is required the channel

shall be tripped or administrative controls shall be immediately imposed
to prevent control rod withdrawal

.

78
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Punction
APRM Upscale (rlow Blaas)
APRM Upscale (Stxrtup Hode)
APRM Downscals
APRM Inoperative
RBM Upscale (Flow Bizs)
REM Downscale
RBM znope;x-txn
IRM Opscale
IRM Dowmscale

IRN Detector not in Startup
Position

IRM Iroperative
SRM Opscale
ERM Downscale

SRM Detector not ia Startup
Position

SRM Inoperative

Flow Bilas Comparstor
Flow Rias Upecale
Rod Block Logic

RSCS Restraint

Scram Discharge Tank
Water Level High

TABLE 8.2.C
SURVEXLLANCE REQUIREMERTS FOR INSTRUMENTATION THAT IMNITIATE ROD BLOCKS

Functicnzl Test

(&} (QE))
o (13
m (13)
(8} (13)
(1 (13)
Q) (13)
(n - (13)

(1) (2) (13)
(23 (13)

(2) (oncesoperating
cycle)

(M@ (13
(RIN P (13)
Mm@ a3

{2) (oncesoporating
cycle)

M) 0y
15
s

" (16)

(n

once/quarter

calibration {17)
once/3 months
once/3d months
once/3 menths
N/A
once/6 months
once/8 months
| 743
once/d months
once/3 montha

oncesoperating cycle (12)

N/A
cnce/3 wmonths
once/3 months

once/opereting cycle (12)

R/A
once/foperating cycls (20}
ance/3 =onths
WA

once/3 months

once/operating.cycle

Instrument Check

once/day
- once/day
once/day
once/dsy
once/day
once/sday
once/day
once/day
once/day

R/A

R/A
once/day
onces/day

N/A

H/A
na
H/A
N/A
WA

N/A

8}
(8)
(8}
(8)
()
(8)
(8)
{8)
(8)

(8)
()

9L/1L/L9-90G5D-d3IL




LIMITING CONDITIONS FOR OPERATION
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SURVEILLANCE REQUIREMENTS

3.3 REACTIVITY CONTROL

D.

Reactivity Anomalies

The reactivity eguivalent
of the difference between
the actual critical rod
confiquration and the
expected configuration
during power operaticn
shall not exceed 1% 4 k.

If this limit is exceeded,
the reactor will be shut
down until the ¢ause has
been determined and
corrective actions have
been taken as appropriate.

Reactivity Control

If Specifications 3.3.C
and .D above cannot e
mat, an orderly shutdown
shall be initiated and the
reactor shall be in the
shutdown condition within
24 hours.

Scram Discharge Volume

The scram discharge volume
drain and vent valives shall
be operable any time that
the Reactor Protection Systemw
seram function is required
to be operable. When it is
determined that one of these
valves is inoperable at a
time when operability is
required, the reactor shall
be in cold shutdown within
24 hours.

I F:r—b
UUUU Franklin Research Center

A Division of The Franklin [nstitute

4.3

REACTIVITY CONTROL

D.

E.

F.

Reactivity Anomalies

During the startup test
program and startup
following refueling
outages, the critical rod
configurations will be
compared to the expected
confiqurations at selected
operating conditions.
These comparisons will be
used as base data for
reactivity moaitoring
during subsequent power
operation throughout the
fuel cycle. At specific
power operating
conditions, the critical
rod configuration will be
compared to the
configuration expected
based upon appropriately
corrected past data. This
comparison will be made at
least every full power
month,.

Reactivity Control

Surveillance requirements are
as specified in 4.3.C and .D,
above.

Seram Discharge Volume

l.a.

The scram discharge velume
drain and vent valves shall
be verified open prior to
each startup and monthly
thereafter. The valves

may be closed Intermittently
for testing not to exceed

1 hour in any 24 hour period
during operation.

b. The scram discharge volume

drain and vent valves shall
be demonstrated operable
monthly.




~— s’
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In the analytical creatment of the transients which are assumad
to scram on high neutron flux, 290 milliseconds are allowed
between a neutron scnsor reaching the scram point and the

start of control rod motion. ’

Thiis is adequate and conservative when compared to the typical
time delay of about 210 millisecunds estimated from scram test
results. Approximately the first 90 milliseconds of each of
these time intervals result from the sensor and circuit delays
after which the pilot scram solenoid deenergizes and 120
nilliscconds luter, the control rod motion is estimated to
actually begin. However, 200 milliseconds, rather than 120
milliscconds, are conservatively assumed for this time finterval
in the transient analyses and are also included in the allowable
scram insertion times of Specification 3.3.C.

In order to perforam scram time testing as required Ly srecificsticn
L,3.C.1, the relaxation of certain restraints in the rod sequence
control system is required. Individual rod bypass switches may be
used es described in specifiecaticn L,3.C.1.

The position of eny rod bypassed must be known to be in accordance

with rod withdrawal sequence. Bypessing of rodec in the menner described
in specification 4.3.C.1 will allow the subscquent withérawal of any rcd
serarmed in the 100 percent to 50 percent rod dersity groups; however,

it will maintain group notch control cover all rods in the 50 percent to
© vpercent rod density grouos. In addition, RSCS will nrevent mavement:
of rods in the 50 percent density to a preset power level range until the
scrammed rod has been withdrawm.

D. Reactivity Anomalies

purina each fuel cycle excess operative reactivity varies as
ftuel deplctes and as any burnable poison in supplementary
control 1s burned. The magnitude of this excess reactivicy
may be inferred from the critical rod confiquration. As fuel
burnup proagresses, anomalous behavior in the excess
reactivity may be detected by comparison of the critical rod
pattern at selected kase states to the predicted rod
inventory at that state. Power operating base conditions
provide the most sensitive and directly interpretable data
relative to core reactivity. Furthermore, using power
operat%nq base conditions permits frequent reactivity
comparisons.

Requiring a reactivity comparison at the specified frequency
assures that a comparison will be made before the core
reactivity change exceeds 1% 4K. Deviations in core
reactivity greater than 1% AK are not expected and reguire
thoruvugh evaluation. One percent reactivity limit is
considered safe since an insertion of the reactivity into the
corn would not lead to transients exceeding design conditions
- Of the reactor system.

136
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3.3/4.3 BASES:

F.

Scram Discharpe Volume

The nominal stroke time for the scram discharge

volume vent and drain valves is 230 seconds following

a scram. The purpose of these valves is to limit the
quantity of reactor water discharged after a scram

and no direct safety function is parformed. The
surveillance for the valves assures that system drainage
is not impeded by a valve which fails to open and that
the valves are operazble and capable of closing upon

a scram.

References

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

REFERENCE TO PREVIQUS CHANGES TO
TECHNICAL SPECIFICATIONS
(TVA BFNP TS 153)

B-21
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Unit 2, page 134

The change of the reference to the GSeneric Reload Fuel Application
was proposed in requested change TVA BFNP TS 140 dated July 14,
1980. .

Urit 3, pare 136a

The chanze of the reference to the Generie Reloa¢ Fuyel Application
was propesed in requested change TVA BFNP TS 148 dated August 27,
1980.

Unit 3, page 136

The changes regarding scram insertion times, section 3.374.3.C.3,
were proposed in requested change TVA BFNP TS 151 dated
September 24, 1980.
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RESPONSE TO RAI REGARDING
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TEINMNESSEZ VALLZY AUTHCORITY
BATTANZTD 3L TIMSZSSEE ITa0 /\/\':’\"/L'S\/‘
400 Chestnut Street Tower Il N
A\ - < h‘} 1” ? * / v
November 18, 1981 AR /,,‘
= s-ia

\...i (R LV "'""1 :-:
Director of Licensing B2 W wcg;‘z;a’;-s;mc 3
Attention: Mr. Thomas A. Ippolito, Chief \\ ~,
Operating Reactors Branch No. 2 \bﬁ 5,/

U.S. Nuclear Regulatory Commission \:?75-—-<f7/‘

Washington, DC 20555

Dear Mr. Ippolito:

In the Matter of the ) Docket No. 50=-259
Tennessee Valley Authority ) 50-260
50-296

Your letter to B. G. Parris dated October 2, 1981 requested that TVA
provide additional information regarding proposed technical specifi-
cations for seram discharge volume surveillance requirements (TVA
BFNP TS 153). We have reviewed the Franklin Research lenter request.
which was provided as an enclosure to your October 12, 1981 letter
and are enclosing our response to the three items identified as
requiring additional information. .

Very truly yours,
TENNESSEE VALLEY AUTHORITY

! W
m\lis , Manager

Nuclear Regulation and Safety
Subscribed and sworn to before
me this /X &%  day of / b1~3nL644/1981.

Fowbitt, M. e

Notary Public
My Commission Expires Q’ 5" géL

Enclosure

gnl/

BI11240358 811118
SDR ADOCK QSQ0 gg
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ENCLOSURE

REQUEST FOR ADDITIONAL INFORMATION
BRCWNS FERRY NUCLEZAR PLANT
TVA BFNP TS 153

In response to vour letter dated October 2, 1981 to H., G. Parris
which transmitted Franklin Research Center's (FRC) request for
information regarding TS 153, the FRC requests and each request's
resolution are identified below.

Item

Provide a reference to that section of the Technical Specifications
fer Browns Ferry Nuclear Powepr Station Units 1, 2, and 3 which
indicates that the reactor protection syatem SDV water level=hign
consizts of 2 OPERABLE channels containing two limit switches per
trip system, for a total of 4 OPERABLE channels containing 4 limit
switches per two trip system, making 1=-ocut-of-2 taken twice logie.

Resgonse

Browns Ferry Technical Specification Secticn i.1 in conjunction with
Table 3.1.A and Note 1 to Table 3.7.4 indicate that the SDV water
level high reactor scram function consists of four operable channels
containing four switches for two trip systems, making i-out-of-2
twice logic.

Item

—
°

Provide a reference to the pages of the Technical Specifications
where CHANNEL CALIBRATION operations each refueling outage is
specified, or

2. Provide technical bases why the CHANNEL CALIBRATION coperations
each refueling outage should not be performed,

re

Response
Browns Ferry Technical Specifications Table 4.1.B and Note 5 %o that
table require physical inspection and actuation of esch channel once

each operating cvele. Physical actuation upon the presence of
liquid at the switch serves the purpose of a calibration.

C-2
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Item

Since the number of the operable channels per trip function is less
than requested in the Model Technical Specifications, provide
technical bases for it.

Response

Browns Ferry Technical Specification Table 3.2.C and Note 1 to this
table require that there shall be two operable or tripped channels
for each function. There is one switch per trip system with two
trip systems. One of these switches may be inoperable for up to
seven days whille remaining in the untripped condition. These seven
days are justified since the other operable channel must be
functionally tested daily thereafter. Note 12 of Table 3.2.C allows
this function to be bypassed in shutdown on refuel mode. In these
modes, control rod withdrawal is limited to a maximum of one rod at
one time and thus the requirements for a scram discharge volume are
greatly reduced.

‘U HE§5>
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UNITED STATES NUCLEAR REGULATORY COMMISSION
DOCKET NOS. 50-259, 50-260, AND 50-296

TENNESSEE VALLEY AUTHORITY . .
NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY. -
OPERATING LICENSES

fhe u.s. Nuelear Regulatory Commission (the Commission) has issued
Amendment No. 83 to Facility Operating License No. DPR-33, Amendment No. 80
to Faci]ity Operating License Mo. DPR-52, and Amendment No. 54 to Facility
Operating License No. DPR-68 issued t¢ Tennessee Valley Authority (the
1icensee), wh1ch revised Technical Spec1f1cat1ons for operation of the
Browns Ferry Nuclear Plant, Units 1, 2, and 3, Tocated in Limestone

-

: County, Alabama. The amendments are effective as of the date of issuance.

These amehdments change the'Technical Specificetidns to provide additional
survei]]ance requirements for the scram discharge volume (SDV) ‘vent and drain
"valves and add1t1ona1 limiting conditions for operation and survez]?ance
requ1rements on the SDV. 11m1t switches as requested by NRC' s gener1c letter

of July 7, 1980 to all licensees of operat1ng boiling water reactors.
. ) ]

_The application for the amendments complies w1th the standards and
-requ1rements of the Atomic Energy Act of 1954 as amended (the Act), and
the Comm1ss1on s rules and regu]at1ons The Commission has made appropr1ate
‘fznd1ngs as required by the Act and the Comm1ss1on s rules and regulations
in 10 CFR Chapter I, which are set forth in the license amendments. Prior
public notice of these amendments was not required since- the amendments do

not involve a significant hazards consideration.

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

 issuance of these amendments.

For further details with respect to this action, see (1) the application
for amendments dated October 16, 1980, as supplemented by letter dated
November 18, 1981, (2) Amendment No. 83 to License No. DPR-33, Amendment
No. 80 to License No. DPR-52, and Amendment No. 54 to License No. DPR-68, and
(3) the Commission's related Safety Evaluation including the Frank11n Research
Center Report TER-C-5506- 67/71/76 enclosed therewith. A1l of these jtems are
available for public inspection at the Coqmission's Public Document Room,

1717 H Street, N.W., Washington, D.C., and at the Athens Public Library,
South and Forrest, Athens, Alabama 35611. A copy of items (2) and (3) may
be obtained upon request addressed to the U.S. Nuclear Regulatory Commission,

Washington, D.C. 20555, Attention: Director, Division of Licensing.
Dated at Bethesda, Maryland, this 19th day of May 1982,

FOR THE NUCLEAR REGULATORY COMMISSION

2 ese Ko

Domenic B. Vassallo, Chief
Operating Reactors Branch #2 -
Division of Licensing



