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SATETY L3I LIMISIIC SAFETY STSTEM SEST=T
1.1.8, war 2> 2.1.8. war Teamegiame Tad Eodie

Scram and iscla-~ ) $38 in,

[

To ensure that the Safery Limits |

established iz Specification | tion (PCIS groups  above
1.1.4 are not exceeded, eaclh 2,3,8) reactor Tessel
required scram shall de low wacer level zero

{initiaced by it3s expected scram

signal. The Safecy Limit shall | 2. Scrame-zursinze ¢ 10 per-

be assumed %0 bSe excseded when i stop valve ceat valve
scram L3 accomplished Yy means ! closure ¢losure
ather than the expectad jcram |

signal. | 3. Scram--turhine 2 550 psiz

gontsal 7alve
fast closure or
turbine trip

"4, (Delared) 7

5. 3Scram-—main ¢ 10 perzent
steam lize valve
isalation closurse

6. Main steam 2 828 psig
isolation
valve closure
—=nuclear system
low pressure

2, Reagsor Vessel Japsr [eval c. W T avy " -4
378
Whenever there {3 (rradiaced , 1. Core spray and ) 3¥% in.
fuel in the reactor vessel, ' L?CI actuaciscn-- above
the water lavel 3hall he regezor laov vessel
| greater than or 2qual 22 | watar lavel zers

$78 Laches above vessel zero.

N 2. HPCI and RCIC y 470 in.
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actuation— avova
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. {solation above
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|
AMEMOMENT NO. 18 0
gy 1.172.1-8%

1t
o

9
poe
o




1.1 BASES (Cont'd) NUV 28 1988

3725
The safety limit has been established at 378 inches above vessel
zero to provide a point which can be monitored and also provide

adequate margin to assure sufficient coocling. 7%Thia pulnt-de-the—
wlower<teactor-low water—tevel-trip—

REFERENCE

1. General Electric BWR Thermal Analysis Basis (GETAB) Data,
Correlatiou and Design Application, NEDO 10958 and KEDE 10938.

jf;55r¥

2. General Electric Document No. EAS-65~0687, Setpoint

Determination for Browns Ferry Nuclear Plant,
Revision 2.
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Minimum No.
Instrument

Channels Operable
Per Irip Sys(13(11}

2

PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

function

Instrument Channel -~
Reactor Low Water Level(6)

Instrument Channel -
Reactor High Pressure
(P5-68-93 and 94)

Instrument Channe! -
Reactor Low Water Leve!
{LIS-3-56A-0, Sw #1)

Instrument Channel -
High Drywe!l Pressure (6)
P S6A-D)

TABLE 3.2.A

_Irip ieve! Zlstting

2 538" above vesse! rero

100 & 15 psig

378

by 3?)‘/above vessel zero

< 2.5 psig

isolates

— Actira (1) _Remarks
A or Below trip setting does
B and E) the following:
a. Imitiates Reactor
Building Isolatien
B. Initiates Primary
Containment
Isc n (Groups
’ and 6)
c. Initiates >GTS
D Above trip setti
the shutdown cooling suction
valves of the RHR system.
A Below irip setting initiates
Main Steam Line Isclation
A or Above irip setting does the
(B and E) foliowin

2. Init?atos Reactor
Building Isolation

b. Initiates Primary
Containment Isolation

c. Initiates SGTS

0661 T € 330
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Minimur No.
Operabie Per
2
2
2

Z(16)

1(16)

TABLE 3.2.8

INSTRUMENTATION THAT INITATES OR CONTRGLS THE CORE AND CONTAINMENT COOLING SYSTEMS

Function

Instrument Channel -
Reactor Low Water Level

Instrument Channel -
Reactor Low Water Level

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

Instrument Channel -
Reactor Low Water ieve!
(LIS-3-58BA-D, SW #2)

Instrument Channel -
Reactor Low Water Level
Permissive {LIS-3-184 &
185, Sw #1)

Instrument Channel -
Reactor Low Water Level

{LITS-3-52 and 62, Sw #1)

Remarks

Trip Level Setting Action

> 470" above vessel zero A

2 470" above vessel zero. A
37E”

2@“ abeve vessel zero. B
v ”

b éé;z above vessel zero. -

> 544" above vessel zero. A

> 312 5/186" above vessel zero.
(24

273 core height)

Below trip setting initiates l
HPCIL.

Multiplier relays initiate
RCIC.

Below trip setting initiates
Css.

Multiplier relays initiate
LPCI.

Multiplier relay from (SS
initiates accident signal (15).

Below trip settings, in
conjunction with drywell
high pressurz, low water
level permissive, 120 sec.
delay timer and CSS or

aug pump running, initiates
ADS.

Below trip setting permissive
for initiating signais on ADS.

Below trip setting prevents
inadvertent operation of
containment spray during
accident condition.

166l 4 0 834



NOTES _FOR TABLE 3.2.B (Cont'd)
10. Only one trip system for each cooler fan. FEB 0 7 ’99,

11. In only two of the four 4160-V shutdown boards. See note 13,
12. 1In only one of the four 4160-V shutdown boards. See note 13.
13. An emergency 4160~V shutdown board is considered a trip system.

14, RHRSW pump would be inoperable. Refer to Section 4.5.C for the
requirements of a RHRSW pump being inoperable.

15, The accident signal is the satisfactory completion of a one-out-of-two
taken twice logic of the drywell high pressure plus low reactor pressure
or the vessel low water level () J3IB* abcve vessel zero) originating in
the core spray system trip system., 3957

16. The ADS circuitry is capable of accomplishing its protective action with
one OPERABLE trip system. Therefore, one trip system may be taken out of
service for functional testing and calibration for a period not to exceed
eight hours.

17. Two RPT systems exist, either of which will trip both recirculation
pumps. The systems will be individually functionally tested monthly. If
the test period for one RPT system exceeds two consecutive hours, the
system will be declared inoperable. If both RPT systems are inoperable
or if one RPT system is inoperable for more than 72 hours, an orderly
power reduction shall be initiated and reactor power shall be less than
30 percent withia four hours,

18, Not required to be OPERABLE in the COLD SHUTDOWN CONDITION.

AMENDMENT NO. 180

BFN 3,2/4,2-24
Unit 1



3.2 BASES NOY 1 6 92

In addition to reactor protection instrumentation which initiates a
reactor scram, protective instrumentation has been provided which
initiates action to mitigate the consequences of accidents which are
beyond the operator's sbility to control, or terminates operator errors
before they result in serious consequences. This set of specifications
provides the limiting conditions of operation for the primary system
isolation function, initiation of the core cooling systems, control rod
block and standby gas treatment systems. The objectives of the
Specifications are (i) to assure the effectiveness of the protective
instrumentation wvhen required by preserving its capability to tolerate a
single failure of any component of such systems even during pericds when
portions of such systems are out of service for maintenance, and (i1i) to
prescribe the trip settings required to assure adequate performance.
When necessary, one channel may be made inoperable for brief intervals to
conduct required functional tests and calibrations.

Some of the settings on the instrumentation that initiate or control core
and containment cooling have tolerances explicitly stated where the high
and low values are both critical and may h~ve a substantial effect on
safety. The setpoints of other instrumentation, where only the high or
low end of the setting has a direct bearing on safety, are chosen at a
level]l away from the normal operating range to prevent inadvertent
actuation of the safety system involved and exposure to abnormal
situations.

Actuation of primary containment valves {s initiated by protective
instrumentation shown in Table 3.2.A which senses the conditions for
vhich isolation is required. Such instrumentation must be aveilable
vhenever primary containment integrity is required.

The instrumentation which initiates primary system isolation is connected
in a dual bus arrangement.

The low water level instrumentation set to trip at 538 inches above
vessel zero closes isolation valves in the RHR System, Drywell and
Suppression Chamber exhausts and drains and Reactor Water Cleanup Lines
(Groups 2 and 3 isolation valves). The low reactor water level
instrumentation that is set to trip when reactor water level is 470
inches above vessel zero (Table 3.2.B) trips the recirculation pumpes and
initiates the RCIC and HPCI systems. The RCIC and HPCI system initiation
opens the turbine steam supply valve which in turn initiates closure of
the respective drain valves (Group 7).

2 398

The low wate: level instrumentation set to trip at.338 inches above
vessel zero (Table 3.2.B) closes the Main Steam Isolation Valves, the
Main Steam Line Drain Valves, and the Reactor Water Sample Valves

(Group 1). These trip settings are adequate to prevent core uncovery in
the case of a break in the largest line assuming the maximum closing time.

BFN 3.2/4.2-65 AMENDMENT NO. 1 89
Unit 1
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3.2 BASES (Cont'd) "ovza ms

The low reactor vctor\lcvcl instrumentation that is set to trip when
reactor water level ia&J’! inches above vessel zero (Table 3.2.B)
initiates the LPCI, Core Spray Pumps, contributes to ADS initiation, and
starts the diesel generators. These trip setting levels were chosen to
be high enough to prevent spurious actuation but low enough to initiate
CSCS operation so that postaccident cooling can be accomplished and the
guidelines of 10 CFR 100 will nct be viclated. For large breaks up to
the complete circumferential break of a 28-inch recirculation line and
with the trip setting given above, CSCS initiation is initiated in time
to meet the above criteria.

The high drywell pressure ingstrumentation is a diverse signal to the
water level instrumentation and, in addition to initiating CSCS, it
causes isolation of Groups 2 and B isolation valves. For the breaks
discuseed above, this instrumentation will initiate CSCS operation at
about the same time as the low water level instrumentation; thus, the
results given above are applicable here also.

Venturis are provided in the main steam lines as a means of measuring
steam flow and also limiting the loss of mass inventory from the vessel
during a steam line break accident. The primary function of the
instrumentation is to detect a break in the main steam line. For the
worst case accident, main steam line break outside the drywell, a trip
petting of 140 percent of rated steam flow in conjunction with the flow
limiters and main steam line valve closure limits the mass inventory loss
such that fuel is not uncovered, fuel cladding temperatures remain below
1000°*F, and release of radiocactivity to the environs is well below

10 CFR 100 guidelines. Reference Section 14.6.5 FSAR.

Temperature monitoring instrumentation is provided in the main steam line
tunnel to detect leaks in these areas. Trips are provided on this
instrumentation and when exceeded, cause closure of isolation valves.

The setting of 200°F for the main steam line tunnel detector is low
enough to detect leaks of the order of 15 gpm; thus, it is capable of
covering the entire spectrum of breaks. For large breaks, the high steam
flow instrumentation is a backup to the temperature instrumentation. In
the event of a loss of the reactor building ventilation system, radiant
heating in the vicinity of the main steam lines raises the ambient
temperature above 200°F. The temperature increases can cause an
unnecessary main steam line isolation and reactor scram. Permission is
provided to bypase the temperature trip for four hours to avoid an
unnecessary plant transient and allow performance of the secondary
containment leak rate test or make repairs necessary to regain normal
ventilation.

High radiation monitors in the main steam line tunnel have been provided
to detect gross fuel failure as in the control rod drop accident. With
the established nominal setting of three times normal background and main

BFN 3.2/4.2-66 AMENDMENTRD. 1 60
Uuit 1
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SURVESLLANCE RTQUIAMEINTS

3.7.4

8FN
Unit

3.

RALNARZ CoMALIER

a4, Exsept as specified in

3.7.4.3.5 below, two pressure

suppressicn chamber-reactor
huilding vacuum breakers shall
be OPERABLY at 1]l timzes when

sIntainment (ncegrity
{53%2351:3§§ < a‘ih::ngg -

of the diffarential pressure
inscrumencaction wvhich actuates
the pressure suppression
chamber-reactor duilding
vacuum breaxers shall Dde
w* poLr '):'_0//‘5 -)',: ’—t /;

B, Prom and after che datse
that one of the pressure
suppression chamber-reactar

Suilding 7Tacuum bYreaksrs i3
nade or found o an ‘
for any reason, reactor

operation i3 permissidle only
during the succeeding seven
days, provided that the
repair procedure dces not
violace prizary cqataizment
integrity. i it
R [ SPDIWITR

wryall Bw - @

- Tapa Qeparpe

2. When prizary containment !3
required, all dryvell-
suppression chamber 7acula
dreakers siall be OPERABLE
and positioned {n the fully
closed position (except
during tessting) except as
specified in 3.7.A.4.0 and
J.7.4.%.28., Yelow,

5., One drywell-suppression

chambe: wvacuum breaker zay

be nonfully closed 10 long

as it (3 determined o be not
more than J°* open as {ndicated
by the position lights.

4.7.4 RADMARY COmALDER

3. ’-

- 144 Taes -

a. The pressurs suppression
chamber-reactar bduildia
racuum breakers shall Je
exsrcised in accordancs
Specificacion 1.0.MM, and chae
associated ins Tumentation
ineluding secpoint shall bHe
functionally tesced Zor
jroper operation sadh-<taree
DODEES

o

wisa

T & /2

“s ZA.

A visual axamipation and
deterzinacion that :the
force required to open each
Tacuum breaker (check valve)
does not exceed 0.5 psid
will be mac+ each refueling
outage. y

A. Bach drywell-suppression
chamber vacuum breaksr
shall be tesced in accoerdance
with Specification 1.0.MM.

b, When it is determined that

TdG TaC reaKkers are
for opening it a
. 1 - i

Conai ey SREEMRLIY 8
required, all other vacuum
breaker valves snall

be
exercised i(mmediataly and

every | a Rereafter uncil
the valve has Deen
returned to normal service,

3.774,7-10

AMENDMENT M0 15 9
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Minimum No.
Operable Per

Footnote:

o - Repair in 24 hours.

TABLE 3.7.A
INSTRUMENTATION FOR CONTAINMENT SYSTEMS

Function ttin Action Remarks
Instrumenrt Channel - 0.5 pe=id .- Actuates the pressure
Pressure suppression suppression chamber-reactor

building vacuum breakers.

chamber-reactor building
vacuum breakers
(PdIS-64-20, 21)

If the function is not OPERABLE in 24 hours, declare the system or component

incperable.




TABLE 4.7.3

CONTAINMENT SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

Function ncticna est Calibration Instrument Check
Instrument Channel - Once /month " Once/18 months - None.

Pressure suppression
chamber-reactor building
vacuum breakers
{Pd1S-64-20, 21)

Footnotes:

" Functional test consists of the injection of a simulated signal irto the electronic trip circuitry
in place of the sensor signal to verify OPERABILITY of the trip and alarm functions.

- Calibration consiste of the adjustment of the primary sensor and associated components so that they
correspond within acceptable range and accuracy to known values of the parameter which the channel
monitors, including adjustment of the electronic trip circuitry, sc that its output relay changes
state at or more conservatively than the analog egquivalent of the level setting.



3.7/4.7 BASES (Comi'd) ROV 1 6 1992

Demonstration of the sutomatic initiation capability and OPERABILITY of filter
cooling is necessary to assure system performance capability. If one standby
gas treatment system is inoperable, the other systems wust be tested daily.
This substantiates the availability of the OPERABLE systems and thus reactor
operstion and refueling operation can continue for a limited period of time.

3.7.0/4.7.0 Primary Containment Isolation Valves

The Browns Feryv Containment Leak Rate Program and Procedures contains the
list of all the Primery Containment Isclation Valves for which the Technical
Specification requirements apply. The procedures are subject to the change
control provisions for plant procedures in the administrative controls section
of the Technical Spcc1f1<kions. The opening of locked or sealed closed
containment iscolation valves on an intermittent basis under administrative
control fncludes the following considerations: (1) stationing an operator,
wvho is in constant communicaticn with the control room, at the valve controls,
(2) instructing this operator to close these valves in an accident situation,
and (3) sssuring that environmental conditions will not preclude access to
close the valves and that this action will prevent the release of
radicsctivity outside the containment.

Double isclation valves are provided on lines penetrating the primary

containment and open to the free npace of the containment. Closure of one of

the valves in each line would be sufficient to maintain the integrity of the
pressure suppression system. Automatic initiation is required to minimize the
potential leakage paths from the containment in the event of a LOCA. (2 378'ﬂ)

Group 1 ~ Process lines are isclated by reactor vessel lovw water level (376")
in order to allow for removal of decay heat subsequent to a scram, yet isolate
in time for proper operation of the core standby cooling systems. The valves
in Group 1, except the reactor water sample line valves, are also closed when
process instrumentation detects excessive main steam line flow, high
radiation, lovw pressure, or main steam space high temperature. The reactor
vater sample line valves isolate only on reactor lov water level at 376" or
main steam line high radiation. Z398 "

Group 2 - Isolation valves are closed by reactor vessel lov water level (538")
or high drywvell pressure. The Group 2 isolation signal also "isclates” the
reactor buildirg and starts the standby gas treatment system. It is not
desirable to actuate the Croup Z isolation signal by a transient or spurius

signal,

Sroup 3 - Process lines are normally in use, and it is therefore not desirable
to cause spurious isolation due to high drywell pressure resulting from
nonsafety related causes. To protect the reactor from a possible pipe break

BFN 3.7/4.,7-34 AMENDMENT RD. 1 89
Unit 1
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Table 3.2.1,
Anticipated Transient Without Scram (ATWS) - 7L‘
Recirculation Pump Test (RPT) Surveillance Instrumeqetion

Minimum No.
Channels
Operable per Tri Allowable
Trip Sys (1) Function Setting Value =~ Action _ Remarks
ATWS/RPT Logic (2) Two out of two of
2 Reactor Dome 1118 psig ¢ 1146.5 psig the high reactor
Fressure High dome pressure
(PZS -3~ JOoY A-D) channels or the
2 Reactor Vessel 483" above 2 471.52" above low reactor vessel
Level Low vessel zero vessel zero }eve% ﬁhanne}s
- 7. &5 ) n either tr
(L5-3-58 41 01) system trips Eoth
reactor
recirculation
pumps.

(1)

(2)

One channel in only cne trip system may be placed in an inoperable status for up to 6
hours for required surveillance provided the other channels in that trip system are

OPERABLE.

Two ttlg systems exist, either of which will trip both recirculation pumps. Perform
Surveillance/maintenance/calibration on one channel in only one trip system at a time.
If a channel is found te be inoperable or i{f the surveillance/maintenance/calibration
veriod for one channel exceeds 6 consecutive hours, the trip system will be declared
inope_ible or the channrel will be placed in a trtied condition. If in RUN mode and one
tri e;steu is inoperable for 72 hours or both tr systems are inoperable, the reactor
shall be in at least the HOT STANDBY CONDITION within 6 hours.

6861 92 NV
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TABLE 4. 2 8

SURVETLLANCE REQUIRERENTS FOR IMSTRUMENTAIION THAT INITIATE OR COMTROL THE CSCS

T Functipn

instrument Channel
Reactor Low Water Level \
(LIS-3-58A-D) , 25 =3-58A-D )

Instrument Channel
Reactor Low Water leve!?
(LIS-3-1B4 & 185)

Instrument Channegl
Reactor Low Water Level
(L1S-3-52 & 624)

Instrument Channel
Drywell High Pressuie
(P{S—64-58E»H)

Instrument Channel
Drywell High Presiure
{(PIS-64-58A-0)

Instrument Chacnel
Dry«ell High Pressure
(P%S-bd-S?A-D)

Instrument Chanael
Reactor Low Pressure
(PIS-3-74A88B, PS-3-74488)
(PIS-68-95, PS-68-95)
(PIS-68-96, PS-68-96)

Functicnal Test
() (2n)

(1) (22)

(h 2n

(1) (27)

(1) te )

(1) (27)

(1) t27)

Gice/ 18 Months

Once/ 18 Moaths

Unce/ 18 Months

Once/ 18 Months

Once/ 18 Months

Oince/ 1B Months

Unce/6 Months

_Lalibration

(28)

(28)

(28)

{28)

(28)

(28)

(28)

Instrument Check

Once/day

Once/day

Once/day

none

2
e
g
A ok kil by L
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TABLE 4.2 8 (Continued)

SUKVEILLANCE REQUIREMENIS +OR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

__Function

Instrument Channel -
KR Pump Bischarge Pressure

lustiument Channel -
Core Spray Pump Discharge
Pressure

{ure Spray Sparger to RPV d/p
Feip System Bus Power Munitor

Instiument Chanael -
Condensate Header Low Level
(LS 73 -56A, B)

lustrument Chaanel -
Suppression Chamber High Level

instrument Chananel -

Reactor High Water Level
(LT5-3-208A4~-0)
Instroment Channel

RLIC Turbine Steam Line High Flow

lustrument Channel -
RCIC Steam Supply Low Pressure

fustrument Channel -
RCIC Turbine Exhaust Giaphragn
High Pressure

HFCT Sieam Line Space
Furus Area
tigh Tewmperature

HFLL Stesm Line Spsce
HECT Fump Room Area
High Temperature

bunctional Test

(4]

(H

()

Uneefuperating Lycle

it)

(1)
t (27)
({27
Dice/31 days

Give /31 days

th

_ Lalibraticn Instrument Check
Once/3 months nene
Once/3 months none
Gnce/3 wonths Once/day
H/A none
Once/3 months none
Once/3 months none

DU R months Once/day
0"‘!//8 AT oy Ay (;’B)

Los@idwontie- none
COmce /78 #¥onrAhs (28)
Once/ 18 months none
Ounce/ 18 months none
Once/3 wonths none
Once/3 months none

(66l 0 T N¥P
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SURVETLLANCE REQUIKEMEHTS FOR INSTRUMENTAYION THAT INITIAJE OR CONTROL THE CSCS

.. Fuaction e buncticnal Test Colibratioa Instrument Check
Instrument Channel - (v (27) e Fmontts none
HPCL Turbine Steam Line High Fluw Oncs /78 Mow?hy (;9)
Instrument Channel Unce/31 days Once/18 months none
HPUT Steam Supply Low Pressure
instrument Channel Unce’/31 days Oace/ 18 muiths none
HPCT Turbine Exhaust Diaphragm
High Pressure
Lure Spray System Logic Unce/ 18 months (0} N/A
RUIC System (Initiating) Logic Uuued 18 munths WA N/A
RUIC System (lsoiation) Logic Unee/ 18 muaths (o) N/&
hrel System (Imitiating) Legic Une e/ 18 months (6} K/A
HECE System (Isolation) tugic Uine e/ 18 monihs (% N/A
#U5 Lugic Uit e/ 1B months {6) N/A
EFCE {Initiating) Logic Unce/ 18 munths {(6) N/A&
LPCL (Containment Spray) Legic e/ 18 months {6) N/A
Lute Spray System Auto Initiation Ouce/ 18 wonths (7) N/A N/A
fohivit (Core Spray Auto
Tartiation)

LPCE Auto Initiation laiiibit Uit e 718 munths (7) N/A N/A

(LPCL Auto Initiation)

TABIE 4 2 8 (Continued)

1661 0 T NYr
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V)

2)

3)

4)

5)

8)
9)
10)
1)
12)
1)

TABLE 4.2 .7

MINIMUM TEST AND CALIBRATION FREQUENCY FOR SURVEILLANCE INSTRUMENTATION

Instrument Channel

Reactor Water Level
(LI-3-58AL8)

Reactor Pressure
{Pl1-3-74A88)

Dry.ell Pressure
(P, -64-67B) and XR-64-50

Drywel. Temperature
(T1-F4-524B) and XR-64-5)

Suppression Chamber Air Temperature
{XR-64-52)

Contro! Rod Position

Neutron Monitoring

Orywell Pressure (PS-64-678)
Drywell Pressure (PIS-64-58A)
Drywell Temperature (75-64-52A)
Timer (1S-64-67A)

14) CAR Tank Level

15} Containment Atmosphere Monitors

librati Fr

ne

Instrument Check

Onchie manths”™ Each Shift
Clc(//gﬂoqﬁ ac
'

Once/6 months

Once/6 months

Once/6 months

Once/6 months

N/A

(2)

Once/6 months
Once¥€ montirs
Once/6 months
Once/6 months
Once/6 months
Once/6 months

Ca
C(/

48 Fou ;[/5

Each Shift

Each Shift

Each Shift

Each Shift

Each Shift
Each Shift
N/A

N/A

N/A

N/A
Once/day
Once/day

468l £2 3V




SURVEILLANCE REQUIREMENTS

3.7.4

BFN
Unit

&

4. Except as specified in
3.7.A.3.b below, two pressure
suppression chamber-reactor
building vacuum breakers shall
be OPERABLE at all times when
primary sontaipment ingegrity
1s required. e setpoint —
of the differential pressure
instrumentation which actuates
the pressure suppression
chamber-reactor building
vacuum breakers shall be

--w plls 7;4,/; ;:,ﬁ:

b. From and after the date
that one of the pressure
suppressicn chamber-reactor
building vacuum breakers is
made or found to be inoperable
for any reason, reactor
operation is permissible only
during the succeeding seven
days, provided that the
repair procedure does not
violate primary containment

integrity,” " T TTTEES

Drywell-Pressure Suppression
Chamber Vacuum Breakers

a. When primary containment is
required, all drywell-
suppression chamber vacuum
breakers shall be OPERABLE
and positioned in the fully
closed position (except
during testing) except as
specified in 3.7.A.4.b and
3.7.A.4,c., below,

b, One drywell-suppression
chamber vacuum breaker may
be noafully closed so long
as it is determined to be not
more than 3° open as indicated
by the position lights.

; 4.7.A Primary Containment
3. Pressure Suppression Chamber-

! a. The pressure suppression
| chamber-reactcr building
vacuum breakers shall he
exercised in accordance with )
f Specification 1.0.MM, and the l
l associated instrumentation
including setpoint shall be
functionally tested for proper
operation ;

P fmdle YT A

b. A visual examination and
determination that the
force required to apen each
vacuum breaker (check valve)
does not exceed 0.5 psid
will be made each refueling
outage.

4. Drywell-Pressure Suppression
Chamber Vacuum Breakers

a. Each drywell-suppression
chamber vacuum breaker
shall be tested in accordance I
with Specification 1.0.MM.

b. When it is determined that
two vacuum breakers are
inoperable for opening at a
time when ility is
required,'§§%£§%55?=%icuum
breaker valves shall be
exercised immediately and
every 15 days thereafter until
the inoperable valve has been
returned to normal service.

3.7/4,7-10 AMENDMENT NO. 15 5



TABLE 3.7.A

INSTRUMENTATION FOR CONTAINMENT SYSTEMS

Minimum NoO.
Operable Per
Trip System Function i v ttin Action Remarks

(Lh]

2 Instrument Channel - 0.5 psid Actuates the pressure
Pressure suppression suppression chamber reactor
chamber-reacter building building vacuum breakers.

vacuum breakers
(PAIS-64-20, 21)

Footnote:

48}

- Repair in 24 hours. If the function is not OPERARBLE in 24 hours, declare the system or compcnent
inoperable.



TABLE 4.7.a

CONTAINMENT SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

Function Functional Test a ation Instrument Check
Instrument Channel - once/month ' Once/18 months ° None.

Preassure suppression
chamber-reactor building
vacuum breakers
(Pd1S-64-20, 21)

Footnotes:

" - Functional test consists of the injection of a simulated signal into the electronic trip circuitry
in place of the sensor signal to verify OPERABILITY of the trip and alarm functions.

o Calibration consists of the adjustment of the primary sensor and associated components so that they
correspond within acceptable range and accuracy to known values of the parameter which the channel
monitors, including adjustment of the electronic trip circuitry, so that its output relay changes
state at or more conservatively than the analog equivalent of the level setting.



SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING
\:‘,;@ 1.1.3 2.1.8
) To ensure that the Safety Limits 1. Scram and isola- ) 538 in.
established in Specification ~ tion (PCIS groups above
1.1.A are not exceeded, each 2,3,6) reactor vessel
required scram shall be low water level zero
initiated by its expected scram
signal. The Safety Limit shall 2. Scram—cturbine ¢ 10 per-
be assumed to be exceeded vhen stop valve cent valve
scram 13 accomplished by means closure ¢closure
other than the expected scram
sigral. 3. Scram—-turbine ) 550 psig
c eontrol valve .
fast closure or
tnrbing,:rip
4. (Deleted)
$. Scram—-main ¢ 10 percent
steam line valve
{solation closure
6. Main steam ) 325 psig
{isolation
valve closure
By --nuclear system
3 low pressure
P
C. Reactor Vesgel Water Level C. Wager Level Trip Settings
>y
Whenaver there i3 irus'iated 1. Core spray and . 3%¥8-in.
fuel in the reactor vessal, LPCI actuation-— above
the water level shall be reactor low vesgel
greater than or egqual to water level zero
I __ 238 inches above vessel zero.
s ¢ 2. HPCI and RCIC ) 470 in.
il actuation—m above
reactor low vessel
water level zero
2978
3. Main steam 3 F?8 in.
isolation above
valve closure-- veassel
reactor low zaro
vater leve.
1.1/72.1~5

AMENDMENT 80 13 1

NOY 23 1988



1.1 BASES (Cont'd) NOV 28 1938

BFN
Unit

-

378
The safety limit has been established at 378 inches above vessel
zero to provide a point which can be monitored and alsc provide
adequate margin to assure sufficient cooling. This pointiis the—
dower reactor low *ater level trip.—

REFERENCE

1. General Electric BWR Thermal Analysis Basis (GETAB) Data,
Correlaticn and Design Application, NEDO 10958 and NEDE 10938,

:Z':'/.j"; s :?Z

2. General Electric Document No. EAS-65-0687, Setpoint
Determination for Browns Ferry Nuclear Plant,
Revision 2.

1.1/2.1-10 AMENDMENT KO. 13 1
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TABLE 3.1.A
REACIOR PROTECTION SYSTEM (“CRAM) INSTRUMENIATION REQUIREMENTS

mla. No. of
Operable
lustr.. Mode; In Which Function
Channels Rist Be QFFS!
Per Irip Shut - 7 tartup/
System (1}{23) Irip Function Irip Level Setting down  Refuel (1) 't Standby Run Action (1
| Mode Switch in X X X X LA
Shut down
] Menual Scram ! X X X X 1.A
IR {16)
Hinh Flux €1207125 indlcated X{22) %(22) X (5) LA
on scale
3 inoperative X X {5) LA
APRN (16) (24) €25)
2 High Flux
Fixed Irip} < 1208 X LAor 18
2 ir Flux
Flow Blased) See Spec. 2.1.A.0 X iAor i B
2 High Flux < 15% raied power Xz Xi{in) {1%) 1A
g Inoperat fve T13) x(21) ¥{17) X 1.4
Downscale > 3 iIndicated on
Scale (it} (1} X{12) lAor 18
2 High Reactor
sure < 1055 psig X{10) X X 1A
(Frs-3-228m %4 c o)
2 High Drywell
. sure (14) < 2.5 psig X{8) x(8) X 1A
{(PZS-C4-5¢ A-O)
2 Reactor Low Mater .
Level (i4) > 538 above X X X A ‘ b
(LZS-3-2034-D) vessei rero

L86L LT NP
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tABEE 3. 0LA &
REACIOR PROIECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS

Hin. No. of
Operabie
Instr. Modes In Which Funciion
Channels Rust Be Operable
per Trip Shut - Startup?
System (1)(23} Irlp Funcilon irip tevel Setting down  Refuel (1) liot Standby Rum Action (i}
2 lﬂr MNater lLevel
n West Scram
Bisc Tank
{15-85-45AD) < 50 Sallons x{2) X{2) X X 1A
Z High Water tevel
wn East Scram
Discharge Tank
(L5-85-45¢ 1) < 50 Galloas x{2) X(2) X X LA
4 Maln Steam Line <108 Valve Closure x{8) tAor 1.C
isolation Vailve
Closure
2 Turbine Control  >550 psig X{4) L.Aor 1.0
: Valve Fast
Closure or
turbine Irip
4 Turbine Stop <1 Valve Closure xt4) LAor 1D
Yaive Closure
2 Turbine Flrst not >154 psig x(18) x{18) x{18} t.Aor 1.0 (19)
Stage Pressure
Permissive
2 Haln Steam Line 3 X Normal Full X{9) x(9) x(%) tAor 1.C
High Radiation Power Background
| ab i20)
|
L C PT 5~ /- '6.’/.4+51

FPLS- /-?/A..L/j)

86L LT Inr
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Mode Swaitch 'n Shutdown
Manual Scram

IRM
High Flux

Inoperat ive

APRM
High Flux {15% Scram)

High Flux (Flow Biased)

High Flux {Fixed Trip)

Tt

- Inoperative
=

.‘\ Dewnscale
=

LA Flow Bias

High Reactor Pressure
(PI5-3-22AR 88 C, D)

High Urywell Pressure
(PZTs5-C%-J¢ A-0)

Reactor Low Water Level

(LTS-3-203 A-D)
BFN-Unit 3

G Ry N N N A N =N Ny SNy =

TABLE 4.1.4

Group {2} Eunctignal Test
A Place Mode Switch in Shutdown
A Trip Channel and Alarm
> Trip Channel and Alarm (4)
c Trip Channel and alarm (4)
c Trip Output Relays (4)
- Trip Output Relays (4)
S Trip Qutput Relays (4!
B Trip Output Relays (§)
8 Trip Output Relays (4)
B (&)
. Trip Channel and Atarm {7)
o 73 Trip Channel and Alarm { 77 )
P 1 Trip Channel and Alarm (" 7 )

BT APV TLN YRS TR DSl

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION FUNCTIONAL TESTS
MINIMUM FUNCTIONAL TEST FREQUENCIES FOR SAFETY INSTR. ANC CONTROL CIRCUITS

e A e b e N e WY T — Y W

gach Refueling Outage
Every 3 Months

Once Per Week During
Refueling and Before Each
Startup

Cnce Per wWeek During

Refueling and Before £ach
Startup

Before Each Startup and
Weekly When Reguired to
be Operable

Once/Week

Once/Week

Once/Heek

Once/week

(8)

Once/Month L3
Once/Month (@
Once/Month {1%—

B T, T T T T e N



F‘ BT T T G e T i R MY W | o, T T SN o T e 1 = L e 1 R e PR T i e el ™~ — > T - T T N T N T B T N WS w "I
I T Sl AR - : - - = - s g by -

%
2
P
£ Pl TABLE 4.).A (Continued)

Group {2} Eunctignal Test Mintman Frequency(3)

High Water Level in Scram Discharge :
| Tank Float Switches (LS-B85-45C-F) A Trip Channel and Alarm Once/Month g

i Electronic Leve! Switches
| (LS-85-45A, B, G, H} B Trip Channel and Alarm {7) Once/Month

Main Steam Line High Radiatien 8 Trip Channel and Alarm (4) Once/3 Months (8) 1

| Main Steam Line Isolation Valve
E Closure A Trip Channe! and Alzrm Once/? Months (8)

Turbine Contre) valve fast
Closure or turbine trip A Trip Channel and Alarm Once /Month (1)

Turbine First Stage Pressure B i Trip Channel and Alarm (7 ) Every three months
Permissive

Turbine Stop Valve Closure A Trip Channel and Alarm Once/Manth (1)

g=1'%/1'¢

4 aa !

CFZE =1~ 818 woel '8,
PI51~ A and &)

BFN Unit 3
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TABLE 4. 1.8
REACTOR PROTECTION SYSTEM {SCRAM) INSTRUMENT CAl TBRATION
HInliwi CALTBRATION FREQUENCIES FOR REACTOR PROTECTION In. TRUMINT CHANNELS

Instrument Channe! Groue (1) Calibration Hinieum freguencyiz)

IRM High Flux C Comparison to APRM on Controlled Note (4)
Startups (6)

AFRM High Flux

Output Signal a8 Heat Balance Once Every 7 Days
Flow Bias Signal -] Calibrate flow Btas Signal (2) Once/Cperating Cycle
LPRM Signal 8 TIP System Traverse (8) Every 1000 Effective Full
Power Hours
Wigh Reactor Pressure = A Standard Fressure Source EeadE 3 Memtts (Omce /é Ao 7 As /9)
(PIs-3-22 AA BH ¢ D) 7
( High Drywel) 'rcssu[ryc - - Standard Pressure Source Exesscd Months O nce /S8 SHomAAhs (9)
PITS5~Lo-56 A~
!etctéor Low Water Level % 8 Pressure Standard Evefpl) Moaths Once / /8 Aom #4s (3)

(LZS5-3-203 A-LD

L High Water Level tn Scram
o Discharge Volume
;- Float Switches
o (LS-85-45C-F)} A Calibrated wWater Column (5) Note (5)
- Electronic Lv) Switches
— (LS-85-45-A, B, G W) L] Calibrated Mater Column Once/Operaling Cycle (9)
o
Main Steam Line Isolatron valve Closure A Note {5} Note (S5}
L]
Main Steam Line MWigh Radiation 8 Standard Current Source (3) Every 3 Months
Turbine First Stage Pressure )
Permissive 4 2 Standard Pressure Source Evasy & HontTTs Onté//& Pom #A 5 /9)
Turbine Control Valve Fast Closure \
or Turbine Trip A Standard Pressure Source Once/Operating Cycle
Turbine Step valve Closure = Note {(5) Note (5)
BFN -Unit 3

i
L (PT5-/~ Bl A+8,
PTS5 -7~/ 8 +5)



3.1 BASES
The reactor protection system automatically initlates a reactor scram to:
3 Preserve the integrity of the fuel cladding.
2. Preserve the inteqrity of the reactor coolant system.

3. Minimize the energy which must be absorbed following a loss of
coolant accident, and prevents criticality.

This specification provides the limiting conditions for operation

-

g g g

necessary to preserve the ability of the system to tolerate single
failures and stiil perform its intended function even during periods when
instrument channels may be out of serv because of maintenance. Wwhen
necessary, one channel may be made Wfor brief intervals to
conduct required functicnal tests and calibrations.

¥
The JLeactor protection system is made up of two Independent trip systems
(refer to Section 7.2, FSAR). There are usually four channels provided
to monitor each critical parameter, with two channels in each trip
system. The outputs of the channels in a trip system are combined in a

logic such that either channel trip will trip that trip system. The
simultanecus tripping of both trip systems will produce a reactor scram.

This system meets the intent of IEERE-279 for Nuclear Power Plant
Protection Systems. The system has a rellability greater than that of a
2-out-of-3 system and somewhat less than that of a i1-out-of-2 system.

with the exception of the Average Power Range Monitor (APRM) channels,
the Intermediate Range Monitor (IRM) channels, the Main Steam Isolation
Valve closure and the Turbine Stop Valve closure, each trip system logic
has one instrument channel. When the minimum condition for operaticn on
the number of CPERABLE instrument channels per untripped protection trip
system is met or if it cannot be met and the effected protection trip
system is placed in a tripped condition, the effectiveness of the
protection system is preserved; 1.e., the system can tolerate a single
failure and still perform its intended function of scramming the
reactor. Three APRM instrument channels are provided for each protection
trip system.

/
I/,-,jéf‘r.

The reactor protection trip system is supplied, via a separate bus, by
its own high inertia, ac motor~generator set. Alternate power is
available to either Reactor Protection Syetem bus from an electrical bus
that can receive standby electrical power. The RPS monitoring system
provides an isolaticn between nonclass 1E power supply and the class 1B
RPS bus. This will ensure that failure of a nonclass 1E reactor

protection power supply will not cause adverse interaction to the
class 1F Reactor Protection System.

—~—
, e et e ———————

BFN-Unit 3 3.1/48.1-13
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Minimum No.
Instrument
Channais Operable
Per Irip Sy

TABLE 3.2.A

PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

o Fungtion = Trip Level Setting  ___ Actign (1)

Instrument Channel - > 538" above vessel zero

Reactor Low Water Level(6)

(Lx5-3-203 A-D)

Instrument Channel - 100 + 15 psig
Reactor High Pressure

4 o
{PS-6B-93 and 94} 398 °

instrument Channel - > 38" above vessel zero
Reactor Low Water Level

(LIS-3-56A-D) Sk.e)

Instrument Channel - ¢ 2.5 psig

Hi Drywell Pressure (6)
A-0)

FPZS

A or
(B and E)

A or
{8 and E)

Remarks

Below trip setting does

the following:

a. Initiates Reacter
Building Isolation

b. Initiates Primary
Containment
Isolation

c. Initiates SGIS

Above trip setting isolates
the shutdown cooling suction
valves of the RHR system.

Below trip setting initiates
Main Steam Line Isclation

Above trip setting does the

following:

a. Initiates Reactor
Buiiding Isolation

b. Initiates Primary
Containment Isolation

c. Initiates SGTS

0861 T ¢ 930
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Minimum No.
Instrument
Channeis Operable

2(3)

2(12}

2(14)

1(15)

TABLE 3.2.A (Continued)

PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

Function

Instrument Channel -

3 times normal rated

High Radiation Main Steam full power background (13}

Line Tunnel (6)

Insirument Channel - 825 psig (4)

Low Pressure Main Steam

Line

(PZTs-/~72, 76, B 8C )

Instrument Channel - °~ <

High Flow Main Steam Line

(RLZTS-7~/3R-D, 540D,
Jer-L Sox-2)

Instrument Channel - < 200°F

Main Steam Line Tunnel

High Temperature

v

Instrument Channel - 160 - 180°F
Reactor wWater (leanup
:¥:t-n Floor Drain
gh Temperature
Instrument Channel - 160 - 1B0°F

Reactor Water Cleanup
System Space High
Temperature

Instrument Channel -
Reactor Building
Ventilation High
Radiation - Reactor Zone

< 100 mr/hr or downscale

Trip Level Set'ing Action (1)

_Remarks

140% of rated steam flow

Above trip setting
initistes Main Steam Line
Isolation

Below trip setting
initiates Main Steam
Line Isolation

Above trip setting
initiates Main Steam
Line Isolation

Above trip setting
initiates Main Steam
Line Isolation.

Above trip setting
initiates Isolation
of Reactor Water
Cleanup Line from
Reactor and Reactor
Water Return Line.

Same as above

1 upscale channe) or
2 downscale channels will
a. Initiate SGTS
b. Isolate reactor zone and
refueling floor.
¢. Close atmosphere
control system.

€661 € T ¥av
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Minimum No.
Qperable Per

Trip Sys(1)
2

2(18)

1{16)

TABLE 3.2.8
INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

Function _TIrip Level Setting Action
Instrument Channel - > 470" above vessel zero. A
Reactor Low Water iLevel
(LIS -2-584-2)

Instrument Channel - > 470" above vessel zero. A
Reactor Low Water Level 398”7

(L75-3-58A-D) '

Instrument Channsl - 1,353“$b0ve vessel zero. A
Reactor Low Water Level
(Ls~-3-58A4-D)

398~

Instrument Channel - > 3B above vessel zero. A
Reactor Low Haterﬂtevel

(L5-3-58A-D)

instrament Channel - > 544" above vessel zero. A

Reactor Low Water Level
Permissive (LIS—3—\8$4!1—
185) Sedy

Instrument Channel - by
(

Reactor Low Water Lev:l 273 core height)

{2235-2-55 wuidl /_:r;-3-c:)4)

312 5/716" above vessel zero. A

Remarks

Below trip setting initiates '
HPCI.

Multiplier relays ianitiate
RCIC.

Below trip setting initiates

CSs.

Multiplier relays initiate
LPCI.

Multiplier relay from CSS

initiates accident signal (15).

Below trip settings, in
conjunction with dryweil
high pressure, low water
level permissive, 120 sec.
delay timer and CSS or

RHR pump running, initiates

ADS.

Below trip setting permissive
for initiating signals on ADS.

Below trip setting prevents

inadvertent operation of
containment spray during
accident condition.

166 0 §34
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Minimum No.

§$ 3 Operable P
rable Per
= 2 Tri 1
e 2(18)
2(18)
2{18)
e 2016)(18)
L~
3
]
s
>
§
=
1=
et
(8]
N

Function

TABLE 3.2.8 (Continued)

Irip Level Setting

Action

Remarks

Instrument Channel -
Drywel]l High Pressure
(55-64—58 E-H)

pr 4

Instrument Channel -
Drywell High Pressure
(;?—64-58 A-q) By

b 2

Instrument Channel -
Drywell High Pressure
(%S-64-58Ao0)

b 24

Instrument Channel -
Drywell High Prescure
(3&-64~57A-D)

by

1¢ p<2.5 psig

|~

1~

2.5 psig

2.5 psig

2.5 psig

Below trip setting prevents ‘
inadvertent operation of
containment spray during
accident conditions.

Above trip setting in con- l
junction with Tow reactor
pressure initiates CSS.
Multiplier relays initiate

HPCI.

Multiplier relay frem CSS
initiates accident signal. (15)

Above trip setting in '
conjunction with low

reactor pressure initiates

LPCI.

Above trip setting, in
conjunction with Tow reactor
water level, drywell high
pressure, 120 sec. delay
Limer and CSS or RHR pump
running, initiates ADS.

(661 L 0 834
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Hinimum NO.
Qperable Per
Yrip Sys(l}

2

BFN -Unit 3

s o EMBCEAO

Instrument Channel
Reactor Low Pressure

—4P5-68~95SH-#E )< —
APS—68-06 S #2 )

Instrument Channel! -

Reactor Low Pressure
~ARSSHE--98 S
APS-6R=NG, SW-#33

Instrument Channel -
Reactor Low Pressure
(PS-68-53 & 93, Sw #1)

Core Spray Auto Seguencing
Timers (5)

LPCI Auto Sequencing
Timers (5)

RHRSW A3, B!, C3, and DI
Timers

Core Spray and LPCI Aute
Sequencing Timers (&)

RHRSW A3, B1, C3, and DV
Timers

TABLE 3.2.8 (Continued)

Irip Leve! Setting
450 psig + 15
(PZs-3-744%R)
(PXs5-¢8-95, 9¢)
230 psig ¢ 15

(Ps-3-79 4 v+ 8)
(P5-¢8-95 9¢)

100 psig + 15

6¢ t ¢8 sec.
0¢ t gt sec.

13 ¢ ¢S5 sec.

0¢ t ¢! sec.
6¢ t «8B sec.
12¢ t 16 sec.
185 t < 29 sec.

27¢ t ¢ 29 sec.

By -

W A -

Remarks

Below trip setling permissive
for cpening CSS and LPCI
admission valves.

Recirculation discharge valve
actuat lon.

Below trip settirg in
conjunction with

containment isolation signal
and both suction valves open
will close RHR (LPCI)
admission valves.

With diesel power
One ner motor

With diresel power
One per motor

With diesel power
One per pump

With normal power
One per CSS motor
Two per RHR motor

With pormal power
One per pump
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Mintmum No.
Oparable Par

Irie Sws(l) ——function  _ Trip Level Setiing  _ _ Action _

i

H2)

2(2)

2{2)

4(4)

32)

3(2)

i S «.___.4-—.1

HPCI Trip System bus power
monitor

RCIC Trip System bus power
monitor

Instrument Channel -
Condensate Header Low
Level (1LS-73-56A & B)

Instrument Channel! -
Suppression Chamber. High
Leve!

Instrument Channel -

Reactor High Water Level
——

Instrument Channel -

RCIC Turbine Steam Line

High Flow

Iinstrument Channe! -
RCIC Steam Line Space
High Temperature

Instrument Channel -
RCIC Steam Supp!

instrument Channel -
RCIC Turbine Exhaust
Diaphragm Pressure - High
{PS 71-11A-D)

(F’['IJ'~ 7 - ,/4 ny,,o//ﬁ)

Pressure - Low (‘S 71-1A-D)

TABLE 3.2.8 {(Continued)

/A
N/A

2 Elev. 551

< 7" abova instrument 2ero

£ 583" above vessel zero

< 450" W0 (7)

$200°F .

250 psig

< 20 psig

\\ (L25-3-2084 and

LIs5-3-208C)

c

Romarks

Monitors avallability of
power to logic systems.

Monitors availability of
power 1o logic systems.

Below trip setting will
open HPCI suction valves
to the suppression chamber.

Above trip setting wiil open
HPCI suction valves to the
suppression chamber.

Above trip setting trips RCIC
turbine.

Abovs trip setting isolates
RCIC system and trips RCIC
turbine.

Above trip setting isolates
RCIC system and trips RCIC
turbine.

Beiow trip setting isolates
RCIC system and trips RCIC
turbine.

Above trip setting isclates
RCIC system and trips RCIC
turbine.

886l £2 433
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Mintmum No.
E’ o QOperable Per
2 2 Irip Svs(l)
o 2(2)
1
4(4)
32)
w N2)
o
-
&
1o ]
]
©°

L9 T ‘oN Lawaxawy

Y (16}
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e
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s

i
¥
0
4 &)

anol

u
%)
O
0
WJ
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TABLE 3.2.8 (Continued)

Instrument Channel -

Reactor High Water Lave!
—

Instrument Channel -

HI"CI Turbine Steam Line

H Flow

(}5:1'_; -~ 73-/8 ancl /5,)

Ingtrument Channel -

HPCI Steam Line Space High

Temperature

instrument Channel -
HPC1 Steam Supply
Pressure ~ Low

(PS 73-1a-D)

Instrument Channel -
HPCI Turbine Exhaust
Diaphragm (PS 73-20A-D)

Core Spray System Logic

RCIC System (Initiating)
Logic

RCIC System (Isolation)
Logic

ADS Legic

Irip Level Setting Action
<581" above vessel rero. A
<90 pst  (7) &
$200°F. A
2100 psig A
€20 psig A

N/A 8
N/A 8
H/A ]
N/A A

Remarks

Above trip setting trips HP(I
turbine.

Above trip setting isolates
HPCI system and trips HPCI
turbine.

Above trip setting f3olates
HPCI system and trips HPCI
turbine.

Below trip setiing isclates
HPCI system and trips MPCI
turbine.

Above trip setting fsolates
HPCI system and trips HPCI
turbine.

I ~ludes testing aute
initiation inhibit te
Core Spray Systems in
other units.

Includes croup 7 valves.

Group 7: The valves in Group 7

are automatically actuated by

only the following condition:

1. The respective turbine
stiam supply valve not
fully closed.

Includes Group 5 valves.

Group 5: The valves in Group
5 are actuated by any of the
follo-!ng conditions:
RCIC Steamline Spac:
High Temperature
5. RCIC Steamline High Flow
. RCIC Steamline Low
Pressure
d. RCIC Turbine Exhaust
Diaphragm High Pressure
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NOTES FOR TABLE 3.2.B (Continued)
10-

11.

12.

13.

14,

15.

l6.

17.

18.

BFN

FEB 0 7 1991

Only one trip system for each cooler fan.

In only two of the four 4160-V shutdown boards. See note 13,
In only one of the four 4160-V shutdown boards. See note 13.
An emergency 4160-V shutdown board is considered a trip system,

RHRSW pump would be inoperable. Refer to Section 4.5.C for the
requirements of a RHRSW pump being inoperable.

The accident signal is the satisfactory completion of a one-out-of-two
taken twice logic of the drywell high pressure plus low reactor pressure
or the vessel low water level () -3¥8" above vessel zero) originating in
the core spray system trip system. 395~

The ADS circuitry is capable of accomplishing its protective action with
one OPERABLE trip system. Therefore, one trip system may be taken out of
service for functional testing and calibration for a period not to exceed
eight hours.

Two RPT systems exist, either of which will trip both recirculation
pumps. The systems will be individually functionzlly tested monthly. 1If
the test period for one RPT system exceeds two consecutive hours, the
system will be declared inoperable. If both RPT systems are inoperable
or if one RPT system is inoperable for more than 72 hours, an orderly
power reduction shall be initiated and reactor power shall be _ess than
30 percent within four hours.

Not required to be OPERABLE in the COLD SHUTDOWN CONDITION.

AMENDMENT NO. 15 2

Unit 3
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Minimum # of
Operable Instrument

Lhannels

Instrument #

2

LT-3-584
LT-F~5FEL LBl B . .

PI-3= T4k pl-Febl—
PT-3~ 798 RI-3:81

XR-64-50
P1-64-67

Ti1-64-52
XR-$4-50

XR-64-52

N/
N/A

PS-64-67
XR-64-50 and

P5-64-58 B and
15-64-67

LI-B4-2A
L1-84-13a

TABLE 3.2.F

ns nt

Reactor Water Level

Reactor Pressure

Drywell Pressure

Drywell Temperature

Suppression Chamber
Air Temperature
Control Rod Position
Neutron Monitoring

Drywell Pressure
Drywell Temperature

and Pressuyre and
Timer

CAD Tank “A" Level
CAD Tank "B" Levsl

Surveillance Instrumentation

Type Indication

and Range

Indicator - 155" to

’wll
}268

Indicator 0-1589-psig

Recorder -15 to +65 psig
Indicator -15 to +85 psig

Recorder, Indicator
0-40C°F

Recorder 0-400°F

6V Indicating
Lights

SRM, IRM, LPRM
0 to 100% power

Alarm at 35 psig
Alarm if temp.

> 2B1°F and
pre.sure >2.5 psig
after 30 minute
delay

Indicator 0 to 100%

Indicator 0 to 100%

- —

N S Sttt St S Nt

—Notes
(1) (2) (3)

(1) (2) (3)
(1) {(2) (3)
(1) (2) (3)

(1) {2) (3)

(1) (2) €3) (4)

(1) (2} (3) (4)

(1}
(83

€661 2 3 4dv
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Yable 3.2.L
Anticipated Transient Without Scram (ATWS) - [
Rectrculation Pump Test (RPT) Survailiance Intn-u}ouoa
b

Hinisus No.
Chaenels
oparable par irip Allowable
Irip Sws (1) _ Fuaction ~~ Seiting Yalus Action Resarks
ATWS/RPT Logic {2) Two out =f twe of
2 Reactor Dome 1118 puig £ 1146.5 psilg the b A reactor
Prassure High ' dome e sure
(PTs-3-20498-D ) channess er ‘he
2 Reactor Vesse! 483" abovz ) 471.52" above fow reactor vussel
Level :ow vessal zero vassel zerc tevel channals
(L5-3-58 AZ-0D7) in either trip
syitem tripsboth
reactor
recircuiation
pusgs .
£1) Ona channel in only one trip system may be placed fn an inoperabie status for up to 6

(z)

hours for requirsd survelllance provided the other channsls in that trip system are
OPERABLE .

Tuo trip systems enist, sither of which will trip both recirculation pumps. Perferm
Survelllance/maintenance/calibration on one channe! in saly one trip systes 2t 3 tims.
If a channel s found to be inoperable or if the survelllance/maintenance/calibration
pariod for one channe! exceeds € consecutive hours, the trip system will be declared
tnoperable or the chenne! will be placed in 2 tripped condition. If in RUM mods and ons
trip system is inoperabie for 72 hours or both trip systesms are incperable, the reactor
shall be in at least the HOT STANDBY CONDIVTION within 6 hours.

b86L 92 NI



TABLE 4.2 A

o ow
a ; SURVETLLANCE REQUIREMENTS FOR PRIMARY CONTAINMEMT AND REACTOR BUILDING [SOLATION INSTRUMENTATION
~
w function Functional Test (alibration frequency Instrument Check
Instrument Channel - (W28 8 onc I8 Sehom Ad 20 once/day
Reactor Low Water Level $26) = « /78 Atenths (23)
(L15-3-203A-0) SW 253}
instrument Channel - () once/3 months None
Reactor High Pressure
instrument Channel - tm(a28) OMERY 3 month Cnce /76 went s {29 ) oncesday
Reactor Low Wat - r Level
(LIS-‘3-56A-D) SM #ise
Instrument Channel - mi2e) (S¥ omae 78 AonFhx (-99) N/A
High Drywell Pressure B
{ 56A-0}
Instrument Channel - once/3 months (27} (5) once/day
w High Iodia%ion Main Steam
. Line Tunne
g (280 Oncs /18 ATunFhs (23 )
- Instrument Channel - A/ manths (27) wnces 3 -meathe None
" Low Pressure Main Stea=m A
w Us ' Ja. warnv2 2¢, B2 86) . (>8)
Insv. ==* 7 annel - WA(ZH Loncéld months once/day
| i . ;
High 4in Steam Line . aﬂc,i//g //?:,,,/A,s (99)
(PATS~1-/3A-D, 75R-D, 36A-L, s04-D)
=
3
=
;
bt
Q
(o)

286l 50 934
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SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS
Calibration Instrument Check

SERPENENS, . - SENCS——

Instrument Channel -
RHR Pump Discharge Pressure

Instrument Channe! -

Core Spray Pump Discharge
Pressure

Core Spray Sparger to RPV d/p
Trip System Bus Power Monitor

Instrument Channel -
{ondensate Header Level
{LS5-73-56A, B)

Instrument Cha~nel -
Suppression Chamber High Level

Instrument Channel -

Reactor High Water Level

(LT 5~3-R0848-D)
Instrument Channel -

RCIC Turbine Steam Line High Flow

Instrument Channel -
RCIC Steam Line Space High
Temperature

Instrument Channel -
RCIC Steam Supply Low Pressure

Instrument Channel -

RCIC Turbine Exhaust Diaphragm
High Pressure

BFN-Unit 3

TABLE 4.2.8 (Cont'd)

Functional Test

(1)

()

(1

once/opsrating Cycle

(n

m
(M (28 )
(M (28)

n

once/31 days

once/31 days

once/3 months

once/3 months

once/3 months
N/A

once/3 months

once/3 months

~enceld-mdnths -
a4ﬂ(',/22’ fffaaofc‘s (:2‘7;

’ B / y
Crnce /TG SFm A /JC’)

once/3 months

once/ 18 months

once/18 months

none

nane

once/day

none

nene

none

once/day

ngne

nene

ontve/day

once/day

886l ¢ ¢ 432
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Fynction
instrument Channel -

HPCI Turbine Steam Line Migh Flow

Instrument Channel -
HPCI Steam Line Space High
Temperature

Instrument Channel -
HPCI Steam Supply Low Pressure

Instrument Channel -

::c;’ ;::::::‘Euhwst Diaphragn
Core Spray System Logic

RCIC Systesm I, tiating) Legic
RCIC System (Isolation) Logic
HPCI System (Initiating) Logic
HPCI System (Isolation) Logic
ADS Logic

LPCI (Initiating) Logic

LPCi {Containment Spray) Logic

BFN-Unit 3

TABLE 4.2.8 {(Cont'd)
SURVETLLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Functional Test

5

M{=2%)

N

onces/31 days

once/31 days

once/18 months
ence/18 months
once/18 months
once/18 months
once/18 months
once/18 months
once/18 months

once/18 months

—Calibration

onces¥Faonths -
cnce J7E SHontAhs

oence/3 months

once/18 months

once/ 18 months

\6)
N/A
{6)
(6)
(6)
(8)
(6)
(6)

(29)

Instrument Check

none

none

once/day

once/day

N/A
N/A
N/A
N/A
N/A

N/A
N/A

886. € ¢ 438
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[ABLE 4.2 F

N

MINIMN TEST AMD CALTBRATION FREQUENCY FOR SURVEILLANCE INSTRUMENTATION

. Instrument Channel
1) Reactor Water level
(L -3-58AvA)
2) Reactor Pressure N
(PT -3-79H v 7
3) Drywell Pressure
4) Drywell Temperature
5) Suppression Chasber Alr Temperature
8} Control Rod Position
$) meutroa Moaltoring
10) Drywel! Pressure (PS-64-£71
11) Drywell Pressure (PS- 64588}
(PTS -4 -5pa)
12} rywell Teaperature (TR-64-52)
i3] Vimer (15-64-81)
i4) CAD Tank Level

15) Contatmment Atsosphere Monitors

8Fu-Unit 3

Once/6 wonths
Once/é sonths
Once/é months
Once/6 months
H/A

2)

Once/6 months
Oncef% monihs
Once/6 months
Once/$ months
Once/é months
Once/8 months

Callbration Frequency
_OngErS months

7

»CE ’,"

e/

78 MonFHs

8 A om 7,

Instrument Check
Each Shift

Each Shift
Each Shift
Each Shift
Each Shift
Each Shift
Each Shift
WA

L)

WA

WA
Once/day
Once/day

.66l $0 834



BASES NOV 16 B

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

Some of the settings on the instrumentation that initiate or control core
and containment cooling have tolerances explicitly stated where the high
and low values are both critical and may have a substantial effect on
safety. The setpoints of other instrumentation, where only the high or
low end of the setting has & direct bearing on safety, are chosen at a
level away from the nmormal operating range to prevent inadvertent
actuation of the safety system involved and exposure to abnormal
situations.

Actuation of primary containment valves is initiated by protective
instrumentation shown in Table 3.2.A which senses the conditions for
which isolation is required. Such {nstrumentation must be available
whenever primary containment integrity is required.

The instrumentation which initiates primary system isolation is connected
in a dual bus arrangement,

The low water level instrumentation set to trip at 538 inches above
vessel zero closes isolation valves in the RHR System, Drywell and
Suppression Chamber exhausts and drains and Reactor Water Cleanup Lines
(Groups 2 and 3 isolation valves). The low reactor water level
instrumentation that is set to trip vhen resctor water level is 470
inches above vessel zero (Table 3.2.B) trips the recirculation pumps and
initiates the RCIC and HPCI systems, The RCIC and HPCI system initiation
opens the turbine steam supply valve which in turn initiates closure of
the respective drain valves (Group 7). > 398

The low water level instrumentation set to trip at 398 inches above
vessel zero (Table 3.2.B) closes the Main Steam Isolation Valves, the
Main Steam Line Drain Valves, and the Reactor Water Sample Valves

(Group 1). These trip settings are adequate to prevent core uncovery in
the case of a break in the largest line assuming the maximum closing time.

3.2/4.2-64 AMENDMENT NO. 16 1
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3.2 BASES (Cont'd) — Z 3948 NOV 28 1988—--

\
The low reactor water \level instrumentation that is set to trip when
reactor water level is 378 iuches above vessel zero (Table 3.2.B) |
initiatea the LPCI, Core Spray Pumps, contributes to ADS initiation, and
starts the diesel generators. These trip setting levels were chosen to
be high enough to prevent spurious actuation but low enough to initiate
CSCS operation so that postaccident cooling can be accomplished and the
guidelines of 10 CFR 100 will not be viclated. Fur large breaks up to
the complete circumferential break of a2 28-inch recirculation line and
vith the trip setting given above, CSCS initiation is initiated in time
to meet the above criteris.

The high drywell pressure instrumentation is a diverse signal to the
wvater level instrumentation and, in addition to initisting CSCS, it
causes isolation of Groups 2 and 8 isolation valves. For the breaks
discussed above, this instrumentation will initiate CSCS operation at
about the same time as the lov water level instrumentation; thus, the
results given above are applicable here zlso.

Venturis are provided in the main steam lines as & means of measuring
steam flow and also limiting the loss of mass inventory from the vessel
during & steam line break accident. The primary function of the
instrumentation is to detect a break in the main steam line. For the
worst case accident, main steam line break outside the drywell, a trip
setting of 140 percent of rated steam flov in conjunction with the flow
limiters and main steam line valve closure limits the mass inventory loss
such that fuel i{s not uncovered, fuel cladding temperatures remain below
1000°F, and release of radioactivity to the environs is well below

10 CFR 100 guidelines. Reference Section 14.6.5 FSAR.

Temperature monitoring instrumentation is provided in the main steam line
tunnel to detect leaks in these areas. Trips are provided on this
instrumentation and when exceeded, cause closure of i{sclation valves.

The setting of 200°F for the main steam line tumnel detector is low
enough to detect leaks of the order of 15 gpm; thus, it is capable of
covering the euntire spectrum of breaks. For large breaks, the high steam
flov instrumentation is a backup to the temperature instrumentation. In
the event of a loss of the reactor building ventilation system, radiant
heating in the vicinity of the main steam lines raises the ambient
temperature above 200°F. The temperature increases can causge an
unnecessary main steam line isolation and reactor scram. Permission is
provided to bypass the temperature trip for four hours to avoid an
unnecessary plant transient and allow performance of the secondary
containment leak rate test or make repairs necessary to regain normal
ventilation.

High radiation monitors in the main steam line tunnel have been provided
to detect gross fuel failure as in the control rod drop accident., With
the established nominal setting of three times normal background and main

BFN 3.2/4.2-65 ;
Unit 3 + AMENDMENT No. 1 3 1
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LIMITING CONDITIONS FOR OPERATICN

SURVEILLANCE REQUIREMENTS

3."‘

3.

BFN
Unit 23

ERIMARZ CONTALIMENT

Ersasuze Suppresasion Chamber -
Reacsox Building Vacyum Srsakera

a. Except as specified in
3.7.4.3.5 belew, two pressure
suppression chamber-reactor
building vacuum breakers shall
be OPERABLE at all times vhen

risa;y socaloment lates:

r 1s required ﬁo%:po 4
aof the uttcruciu prumn
instrumentation which actuates
the pressure suppression
chamber~resactor building
vacuum breakers shall ba

OEpetds L., Tidl 374

b, From and after the date
that one of the pressure
suppression chamber~-reactor
building vacuum breakars is
aade or found to bcw
for any reason, raactor
operation s permissible only
during the succeeding seven
days, provided that the
repair procedure does not
violate primary containment

Lnug,riq A

Rrreell-Presauze Suppression
Chamber Vacuum Brsakers

4. When primary containment is
required, all drywell-
suppression chamber vacuum
breakers shall be OPERABLE
and positicned in the fully
closed position (except
during testing) except as
specified in 3.7.A.4.b and
3.7.4.4.¢ below.

5. One drywell-suppression
chamber vacuum breaker may
be nonfully closed so long
as it is determined to bhe not
more than 3* open as indicated
by the position lights.

3.7/4.7~

a., The pressure suppression
chamber-reactor building
rvacuum braakers shall be
exercised in accordance with
Specification 1.0.MM, and the
associated lanstrumentation
including setpoint shall be
functionally tested for proper
operation eack three menths,

y o o /
//” P - 7’ ‘Z’;‘

5. A visual examination and
determination that the
force required to open each
vacuum breaker (check valve)
does not exceed 0.5 paid
will be made each refueling
outage.

4. Qrywell-Pressure Juppression
hamber Vacuum Breakers

a. Each drywell-suppression
chambear vacuum breakear
shall be tested in accordance
with Specification 1.0.MM.

b, When it is determined that

two va breakers are
W for opening at a
t en operability is

required, all ocher Vacuum
breaker valves shall be
exercised immediately and

every ereafter until
the valve nhas been
recturned to normal service,

AMENDMENT N0 13 0

NOV 22 1965



Minimum No.
Operable Per

Trip System
2

Footnote:

“ - Repair in 24 hours.

TABLE 3.7.A

INSTRUMENTATION FOR CONTAINMENT SYSTEMS

Remarks

Function Trip Level Setting
Actuates the pressure

Instrument Channel - 0.5 psid
Pressure suppression suppression chamber-reactor
chamber-reactor building building vacuum breakers.
vacuum breakers

(PdIS~-64-20, 21)

If the function is not OPERABLE in 24 hours, declare the system or component

inoperable.




TABLE 4.7.A

CONTAINMENT SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

Function Functional Test Calibration Instrument Check
Instrument Channel - once/month Once/18 months © None.

Pressure suppressicn
chamber-reactor building
vacuum breakers
{PAIS-64-20, 21)

Footnotes:

L44]

Functional test consists of the injection of a simulated signal into the electronic trip circuitry
in place of the sensor signal to verify OPERABILITY of the trip and alarm functions.

Calibration consists of the adjustment of the primary sensor and associated components so that they
correspond within acceptable range and accuracy toc known values of the parameter which the channel
monitors, including adjustment of the electronic trip circuitry, so that its output relay changes
state at or more conservatively than the analog equivalent of the level setting.

ERLILL - ¥



3.7/4.7 BASES (Comt'd) NOV 1 6 189—

Demonstration of the automatic initiation capability and OPERABILITY of fillter
cooling is necessary to assure system performance capability. If one standby
gas treatment system is inoperable, the other systems must be tested daily.
This substant!ates the availability of the OPERABLE systems and thus reactor
operation and refueling operation can continue for a limited period of time.

3.7.0/4.7.0 Primary Containment Isclation Valves

The Browns Ferry Containment Leak Rate Program and Procedures contains the
1iet of all the Primary Containment Isclation Valves for which the Technical
Specification requirements apply. The procedures are subject to the change
control provisions for plant procedures in the administrative controls section
of the Technical Specifications. The opening of locked or sealed closed
containment isolation valves on an intermittent basis under administrative
control includes the following considerations: (1) etaticning an operator,
vho is in constant communication <ith the control room, at the valve controls,
(2) instructing this operator to close these valves in an accident situation,
and (3) assuring that environmental conditions will not preclude access to
close the valves and that this action will prevent the release of
radioactivity outside the containment,.

Double iscolation valves are provided on lines penetrating the primary
containment and open to the free space of the containment. Closure of one of
the vaives in each line would be sufficient to maintain the integrity of the
pressure suppression system. Automatic initiation is required to minimize the
potential leakage paths from the containment in the event of a LOCA. (> 398"

Group 1 ~ Process lines are isclated by resctor vessel lov water level (37€%)
in order to allow for removal of decay heat subseqguent to a scram, yet isolate
in time for proper operation of the core standby cooling systems. The valves
in Group 1, except the reactor water sample line vaives, are alsc closed when
process instrumentation detects excessive maia steam line flow, high
radiation, low pressure, or main steam space hich temperature. The reuctor
vater sample line valves isolate only on reactor low water level at 378" or
main steam line high radiation. 2398

Group 2 -~ Isolation valves are closed by reacter vessel low water level (538")
or high drywvell pressure., The Group 2 isolacion signal also "isolates" the
reactor building and starts the standby gas treatmzut system. It is not
desirable to actuate the Group 2 isolation aigpal by a transient or spurious

signal.

Group 3 - Process lines are normally in use, and it is therefore rnot desirable
to cause spurious isclation due to high drywell pressure resulting from
nonsafety related causes., To protect the reactor from a possible pipe break

BFN 3.7/4.7-33
-5 M AMENDMENT N0. 16 1



ENCLOSURE 3

TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT (BFN)
UNITS 1, 2, AND 3

PROPOBED TECHNICAL SBPECIFICATION (T8) CHANGE T8-318
REVIBED PAGES

Unit 1 Unit 2 Unit 3
.1/2.1 3.2/4.2-39a 1.1/2.1-5
.1/2.1 3.2/4.2-44 1.1/2.1-10

.2/4.2 3.2/4.2-46 3.1/4.1-2

.2/4.2 3.2/4.2-47 3.1/4.1-3

.2/4.2 3.2/4.2-54 3.1/4.1~7

.2/4.2-65 3.7/4.7-10 3.1/4.1-8

.2/4.2-66 3.7/4.7-24a 3.1/4.1-10

.7/4.7-10 3.7/4.7-24b 3.1/4,1-13

.7/4.7=24a 3.2/4.2-7

.7/4.7=24b 3.2/4.2-8

.7/4.7-34 3.2/4.2-14

3.2/4.2-15

3.2/4.2~16
3.2/4.2-18
3.2/4.2-19

3

3

3

3

3

3

3

3

3

3

3

3

3

3
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.2/4.2-23
,2/4.2=30
.2/4.2-38a
.2/4.2=39
.2/4.2-43
.2/4.2=45
.2/4.2-46
.2/4.2~53
2/4.2-64
.2/4.2-65
.7/4.7~10
.7/4.7-23b
.7/4.7=23¢
.7/4.7=33

II. REVIBED PAGES
See attached.



L.A/2.3  FUEL CLADRING INTEGRITY

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING
1.1.B. Power Transient 2.1.B. Power Transient Irip Settings
I To ensure that the SAFETY LIMITS 1. Scram and isola- ) 538 in.
established in Specification tion (PCIS groups above
1.1.A are not exceeded, each 2,3,6) reactor vessel
required scram shall be low water level zero
initiated by its expected scram
| signal. The SAFETY LIMIT shall 2. Scram--turbine ¢ 10 per-
be assumed to be exceeded when stop valve cent valve
scram is accomplished by means closure closure
other than the expected scram
aignal. 3. Scram--turbine ) 550 psig
control valve

fast closure or
turbine trip

4, (Deleted)

5. Scram--main ¢ 10 percent
steam line valve
isclatien closure

6. Main steam ) 825 psig
isolation
valve closure
--nuclear system
low pressure

C. Water Level Trip Settings
1. Core spray and ) 398 in.

Reactor Vessel Water Level

Whenever there is irradiated
fuel in the reactor vessel, LPCI actuation-- above
the water level shall be reactor low vessel
greater than or equal to { wvater level zZero

372.5 inches above vessel zero,

3

2. HPCI and RCIC ) 470 in.

actuatiocn-- above
reactor low veasel
water level zero

t

|

|

; 3. Main steam 2 398 in.
|

|

i

isolation above
valve closure--~ vessel
reactor low zZero

water level

BFN 1,1/2.1-5
Unit 1




1.1 BASES (Cont'd)

The safety limit has been established at 372.5 inches above vessel zero to
provide a point which can be monitored and also provide adequate margin to
assure sufficient cooling.

REFERENCE

14 General Electric BWR Thermal Analysis Basis (GETAB) Data, Correlation
and Design Application, NEDO 10958 and NEDE 10938.

e General Electric Document No. EAS-65-0687, Setpoint Determination for
Browns Ferry Nuclear Plant, Revision 2.

BFN 1.1/2.1-10
Unit 1



Minimum No.

aTup
NJ€

Channels Operabie
Per Iri ,

I

TABLE 3.2 .A
PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

function Trip tevel Setting Action (1) Remarks
Instrument Channel - > 538" above vessel zero A or 1. Below trip setting does
Reactor Low Water Level(6) (B and E) the fcllowing:

-t Sy
£ 7 t

Instrument Channel - 100 ¢+ 15 psig
Reactor High Pressure
{P5-68-93 and 94)
Instrument Channe’ - 398" above vessel zero
Reactor Low Water Level

(LIS-3-56A-D, SW #1)

v

Instrument Channel -
High Drywell Pressure (6)
(PS-64-56A-0D)

A

2.5 psig

a. Initiates Reactor
Building Isolation

b. Initiates Primary
Containment
Isolation {(Groups
2, 3, and 6)

c. Initiates SGTS

Above trip setting isclates
the shutdown cooling suction
vaives of the RHR system.

Selow trip setting initiates
Main Steam Line Isolation

Above trip setting does the

following:

a. Initiates Reactor
Building Isolation

b. Initiates Primary
Containment Isoiation

c. Initiates SGTS



atug
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-

z

Minimum No.
Operable Per
Irip Sys{1)

2

2(16)

1(16)

INSTRUMENTAYION THAT

function

TABLE 3.2.8

INITATES COR CONTROLS THE CORE AND CONTAINMENT COGLING SYSTEMS

Irip tevel Setting

Instrument Channel -
Reactor Low Water Level

instrument Channel -
Reactor Low Water Level

Instrument Channel -
Reactor iLow Water Level
{LIS-3-5BA-0D, Sw #1)

Instrument Channel -
Reactor Low Water Level
{LIS~-3-58A-D, Sw #2)

Instrument Channel -
Reactor Low Water Level
Permissive (LIS5-3-184 &
185, SW #1)

Instrument Channel -
Reactor Low Water Leve!l

Action

_Remarks

v

470" above vessel

(253

470" above vessel

398" above vessel

v

(B

398" above vessel

> 544" zbove vessel

Iero

Zero.

2€70.

iere.

1erc.

%2312 S/16" above vessel zero. A

/3 core height)

{LITS-3-52 and 62, SW #1)

Below trip setting initiates
HPCT .

Multiplier relays initiate
RCIC.

Below trip setting initiates
Css.

Multipiier relays initiate
LPCI.

Multiplier relay from (S

initiates accident signal (15).

Below trip settings, in
conjunction with drywell
high pressure, low water
level permissive, 120 sec.
delay timer and (35S or

I!‘Isl pump running, initiates
ADS.

Below trip setting permissive
for initiating signals on ADS.

Below trip setting prevents
inadvertent operation of
containment spray during
accident condition.

PP et



NOTES FOR TABLE 3.2.B (Cont'd)

10.
11.
12,
13.

14,

15.

16.

18.

BFN

Only one trip system for each cooler fan.

In only two of the four 4160-V shutdown boards. See note 13,
In only one of the four 4160-V shutdown boards. See note 13,
An emergency 4160-V shutdown board is considered a trip system.

RHRSW pump would be inoperable. Refer to Section 4.5.C for the
requirements of a RHRSW oump being inoperable.

The accident signal is the satisfactory completion of a one-out-of-two
taken twice logic of the drywell high pressure plus low reactor pressure
or the vessel low water level () 398" above vessel zerc) originating in
the core spray system trip system.

The ADS circuitry is capable of accomplishing its protective action with
one OPERABLE trip system. Therefcre, one trip system miy be taken out of
service for functional testing and calibration for a peried not to exceed
eight hours.

Two RPT systems exist, either of which will trip both recirculation
pumps. The systems will be individually functionally tested monthly. If
the test period for one RPT system exceeds two consecutive hours, the
system will be declared inoperable. If both RPT systems are inoperable
or if one RPT system is inoperable for more than 72 hours, an orderly
power reduction shall be initiated and reactor power shall be less than
30 percent within four hours.

Not required to be OPERABLE in the COLD SHUTDOWN CONDITION.

3.2/4.2-24

Unit 1



3.2 DBASES

In addition to reactor protection instrumentation which initiates a
reactor scram, protective instrumentation has been provided which
initiates action to mitigate the consequences of accidents which are
beyond the operator's ability to control, or terminates operator errors
before they result in serious consequences. This set of specifications
provides the limiting conditions of operation for the primary system
isolation function, initiation of the core cooling systems, control rod
block and standby gas treatment systems. The objectives of the
Specifications are (1) to assure the effectiveness of the protective
{nstrumentation when required by preserving its capability to tolerate a
single failure of any component of such systems even during periods when
portions of such systems are out of service for maintenance, and (i1) to
prescribe the trip settings required to assure adequate performance.
When necessary, one channel may be made inoperable for brief intervals to
conduct required functional tests and calibrations.

Some of the settings on the instrumentation that initiate or control core
and containment cooling have tolerances explicitly stated where the high
and low values are both critical and may have a substantial effect on
safety, The setpoints of other {nstrumentation, where only the high or
low end of the setting has a direct bearing on safety, are chosen at a
level away from the normal operating range to prevent inadvertent
actuation of the safety system involved and exposure to abnormal
situations.

Actuation of primary containment valves is {nitiated by protective
instrumentation shown in Table 3.2.A which senses the conditions for
which isolation is required. Such instrumentation must be available
vhenever PRIMARY CONTAINMENT INTEGRITY is required.

The instrumentation which initiates primary system isolation is connected
in a dual bus arrangement.

The low water level instrumentation set to trip at 538 inches above
vessel zero closes isolation valves in the RHR System, Drywell and
Suppression Chamber exhausts and drains and Reactor Water Cleanup Lines
(Groups 2 and 3 isolation valves). The lov reactor water level
instrumentation that is set to trip when reactor water level is 470
inches above vessel zero (Table 3.2.B) trips the recirculation pumps and
initiates the RCIC and HPCI systems. The RCIC and HPCI system initiation
opens the turbine steam supply valve which in turn initiates closure of
the respective drain valves (Group 7).

The low water level instrumentation set to trip at ) 398 inches above
vessel zero (Table 3.2.B) closes the Main Steam Isolation Valves, the
Main Steam Line Drain Valves, and the Reactor Water Sample Valves

(Group 1). These trip settings are adequate to prevent core uncovery in
the case of a break in the largest line assuming the maximum closing time.

BFN 3,2/4.2-65
Unit 1



3.2 BASES (Cont'd)

The low reactor water level instrumentation that is set to trip when
reactor water level 18 ) 398 inches above vessel zerc (Table 3.2.B)
initiates the LPCI, Core Spray Pumps, contributes to ADS initiation, and
starts the diesel generators. These trip getting levels were chosen to
be high enough to prevent spurious actuation but low enough to initiate
CSCS operation so that postaccident cooling can be accomplished and the
guidelines of 10 CFR 100 will not be violated. For large breaks up to
the complete circumferential break of a 28-inch recirculation line and
with the trip setting given above, CSCS {nitiation is initiated in time
to meet the above criteria.

The high drywell pressure instrumentation is a diverse signal to the
vater level instrumentation and, in addition to initiating CSCs, it
causes isolation of Groups 2 and 8 isolation valves. For the breaks
discussed above, this instrumentation will initiate CSCS operation at
about the same time as the low water level instrumentation; thus, the
results given above are applicable here also.

Venturis are provided in the main steam lines as a means of measuring
steam flow and also limiting the loss of mass inventery from the vessel
during a steam line break accident. The primary function of the
{nstrumentation is to detect a break in the main steam line. For the
worst case accident, main steam line break outside the drywell, a trip
setting of 140 percent of rated steam flow in conjunction with the flow
limiters and main steam line valve closure limits the mass inventory loss
gsuch that fuel is not uncovered, fuel cladding temperatures remain below
1000°F, and release of radioactivity to the environs is well below

10 CFR 100 guidelines. Reference Section 14.6.5 FSAR.

Temperature monitoring instrumentation is provided in the main steam line
tunnel to detect leaks in these areas. Trips are provided on this
{instrumentation and when exceeded, cause closure of isclation valves.

The setting of 200°F for the main steam line tunnel detector is low
enough to detect leaks of the order of 15 gpm; thus, it is capable of
covering the entire spectrum of breaks. For large breaks, the high steam
flow instrumentation is a backup to the temperature inatrumentation. In
the event of a loss of the reactor building ventilation system, radiant
heating in the vicinity of the main steam lines raises the ambient
temperature above 200°F. The temperature increases can cause an
unnecessary main steam line isolation and reactor scram. Permissicn is
provided to bypass the temperature trip for four hours to avoid an
unnersessary plant transient and allow performance of the seconda’y
containment leak rate test or make repairs necessary to regain normal
ventilation.

High radiation monitors in the main steam line tunnel have been provided
to detect gross fuel failure as in the control rod drop accident., With
the established nominal setting of three times normal background and main

BFN 3,2/4.2-66
Unit 1



LIMITING CONDITIONS FOR OPERATION _SURVEILLANCE REQUIREMENTS
3.7.A  PRIMARY CONTAINMENT 4.7.A PRIMARY CONTAINMENT
3. Pressure Suppression Chamber - 3. Pressure Suppression Chamber-
Reactor Bullding Vacuum Breakers Reactor Building Vacuum Breakers

a. Except as specified in a. The pressure suppression

BFN

3.7.A.3.b below, two pressure
suppression chamber-reactor
building vacuum breakers shall
be OPERABLE at all times when
PRIMARY CONTAINMENT INTEGRITY
is required. The setpoint

of the differential pressure
instrumentation which actuates
the pressure suppression
chamber-reactor building
vacuum breakers shall be

per Table 3.7.A.

b. From and after the date
that one of the pressure
suppression chamber-reactor
building vacuum breakers is
made or found to be inoperable
for any reason, reactor
operation is permissible only
during the succeeding seven
days, provided that the
repair procedure does not
violate PRIMARY CONTAINMERT
INTEGRITY,

Drywell-Pressure Suppression
Chamber Vacu

a. When primary containment is
required, all drywell-
suppression chamber vacuum
breakers shall be OPERABLE
and positioned in the fully
closed position (except
during testing) except ase
specified in 3.7.A.4.b and
3.7.A.4.c., below.

b. One drywell-suppression
chamber vacuum breaker may
be nonfully closed so long
as it is determined to be not |
more than 3° open as indicated
by the position lights.

3.7/4.7-10

chamber-reactor building
vacuum breakers shall be
exercised in accordance with
Specification 1.0.MM, and the
associated instrumentation
including setpoint shall be
functionally tested for
proper operation per Table
4.7.A.

. A vigsual examination and

determination that the

force required to open each
vacuum breaker (check valve)
does not exceed 0.5 psid
will be made each refueling
outage.

4. Dryvell-FPressure Suppression
Chamber Vacuum Breakers

v

a. Each ¢rvwell-suppression

chamber vacuum breaker
shall be tested in accordance
with Specification 1.0.MM,

b. When it is determined that

two vacuum breakers are
inoperable for opening at a
time when OPERABILITY is
required, all other vacuum
breaker valves shall be
exercised immediately and
every 15 days thereafter until
the inoperable valve has been
returned to normal service.
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Minimum No.
Operable Per
v

2

Footnote:

INSTRUMENTATION FOR CONTAINMENT SYSTEMS

Function

Instrument Channel -
Pressure suppression
chamber-reactor building
vacuum breakers
(PEIS-54-20, 21)

TABLE 3.7.A

0.5 psid

Bemarks

Actuates the pressure
suppression chamber-
reactor building
vacuum breakers.

(. Repair in 24 bours. If the function is not OPERABLE in 24 hours, declare the system cr component inoperable.
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3.7/4.7 BASES (Cont'd)

Demonstration of the automatic initiation capability and OPERABILITY of filter
cooling is necessary to assure system performance capability. If one standby
gas treatment system is inoperable, the other systems must be tested daily.
This substantiates the availability of the OPERABLE systems and thus reactor
operation and refueling operation can continue for a limited pericd of time.

3.7.0/4.7.0 Primary Containment Isolation Valves

The Browns Ferry Containment Leak Rate Program and Procedures contains the
1ist of all the Primary Containment Isolation Valves for which the Technical
Specification requirements apply. The procedures are subject to the change
control provisions for plant procedures in the administrative controls section
of the Technical Specifications. The opening of locked or sealed closed I
containment isolation valves on an intermittent basis under administrative
control includes the following considerations: (1) stationing an operator,
who is in constant communication with the control room, at the valve controls,
(2) instructing this operator to close these valves in an accident situvation,
and (3) assuring that environmental conditions will not preclude access to
close the valves and that this action will prevent the releaae of
radicactivity outside the containment.

Double isolation valves are provided on lines penetrating the primary
containment and open to the free space of the containment. Closure of one of
the valves in each line would be sufficient to maintain the integrity of the
pressure suppression system. Automatic initiation is required to minimize the
potential leakage paths from the containment in the event of a LOCA.

Group 1 - Process lines are isolated by reactor vessel low water level (398") |
in order to allow for removal of decay heat subsequent to a scram, yet isclate
in time for proper operation of the core standby cooling systems. The valves

in Group 1, except the reactor vater sample line valves, are also closed when
process instrumentation detects excessive main steam line flow, high

radiation, low pressure, or main steam space high temperature. The reactor
water sample line valves isolate only on reactor low water level at »398" our ;

main steam line high radiation.

Group 2 - Isolation valves are closed by reactor vessel low water level (538")
or high dryvell pressure, The Group 2 {solation signal also "lsolates" the
reactor building and starts the standby gas treatment system. It is not
desirable to actuate the Croup 2 isolation signal by a transient or spurious

signal.

Group 3 - Process lines are normally in use, and it is therefore not desirable

to cause spurious isolation due to high drywell pressure resulting from
nonsafety related causes. To protect the reactor from a possible pipe break

BFN 3.7/4.7-34
Unit 1



Table 3.2.L
Anticipated Transient Without Scram (#TWS) -
Recirculation Pump Test (RPT) Surveillance Instrumentation

& Minimum No.
8- ; Channels
il Operable per Trip Allowable
] Irip Sys (1) Function Setting Value Action Remarks
2 ATWS/RPT Logic 1118 psig < 1146.5 psig (2) Two out of two of
Reactor Dome the high reactor
Pressure High dome pressure
(P1S-3-204A-D) channels or the
lTow reactoer vessel
2 Reactor Vessel 483" above 2> 471.52" above level channels
Level Low vessel zero vessel zero in either trip
(LS-3-58 A1-D1) system trips both
reactor
recirculation pumps.
(V%)
ro
.
o
o (1) One channel in only one trip system may be placed in an inoperable status fcr up to 6 hours for required surveillance
A provided the other channels in that trip system are OPERABLE.
O
w

{2) Two trip systems exist, either of which will trip both recirculation pumps. Perform Surveillance/maintenance/calibration on
one channel in only one trip system at a time. If a channel is found to be inoperable or if the
surveillance/maintenance/calibration period for one channel exceeds & consecutive hours, the trip system will be declared
inoperable or the channel will be placed in a tripped condition. If in RUN mode and one trip system is inoperable for 72
hours or both trip systems are inoperable, the reactor shall be in at least the HOT STANDBY ITION within 6 hours.
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Function

Instrument Channel
Reactor Low Water Level
(L15-3-58A-0, LS-3-58A-D)

Instrument Charnel
Reactor Low Water Level
{LIS-3-1iB4 & 185}

Instrument Channel
Reactor Low Water Level
(LIS-3-52 & 62A)

Instrument Channel
Drywell High Pressure
{PIS-64-58E-H)

Instrument Channel
Drywell High Pressure
{PIS-64-58A-D)

Instrument Channel
Drywell High Pressure
(PIS-54-57A-D)

Instrument Channel
Reactor Low Pressure
{PIS-3-74A%B, PS-3-74ALE)
(P15-68-95, PS-68-95)
{PIS-68-96, PS-68-96)

TABLE 4.2.8
SURVETLLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Functions] Test
(1) (27)

(M @n

(1) (27)

(1) (27}

(1) 27)

(1) (27

(1) (27

Calibration

Once/18 Months

Once/18 Months

Once/18 Months

Once/18 Months

Once/18 Months

Once/18 Months

Once/6 Months

(28)

(28)

(28)

(28)

(28)

(28)

(28)

Instrument Check
Once/day

Once/day

Once/day

none

none

ngne



Z Iruqn

Ndd

9y-2'9/1°¢

TABLE 4.2.8 (Continued)

SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Function .

Instrument Channel -~
RHR Pump Discharge Pressure

Instrument Channel -

Core Spray Pump Discharge
Pressure

Core Spray Sparger to RPV d/p
Trip System Bus Power Monitor

Instrument Channel -
Condensate Header Low Level
(LS-73-56A, B)

Instrument Channel -
Suppression Chamber High Level

Instrument Channel -
Reactor High Water Level
{L1S-3-208BA-0)

Instrument Channel -
RCIC Turbine Steam Line High Flow

Instrument Channel -
RCIC Steam Supply Low Pressure

Instrument Channel -
RCIC Turbine Exhaust Diaphragm
High Pressure

HPCI Steam Line Space
Torus Area
High Temperature

HPCI Steam Line Space
HPCI Pump Roor Area
High Temperature

Functional Test

()

(1}

(n

Once/operating Cycle

()

(n

(nzEn

(e

Once/31 days

Cnce/31 days

(N

)

Calibration

Once/3 months

Once/3 months
Once/3 months
N/A

Once/3 months

Once/3 months

Once/18 months (28)

Once/18 months (28)

Once/18 months

Once/18 months

Once/3 months

Once/3 months

Instrument Check

none

none

Once/day
none

none

none

Once/day

none

none

nong

none



TABLE 4.2.8 (Continued)
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Function functional Tes* . Calibration Insirument Check

Irun

Na¢

L9-2'%/7°¢

Instrument Channel -
#PCI Turbine Steam Line High Flow

Instrument Channel -~
HPC1 Steam Supply Low Pressure

Instrument Channel -

HPCl Turbine Exhaust Diaphragm
High Pressure

Core Spray System Logic

RCIC System {Initiating) Logic
RCIC System (Isolation) Logic
HPCI System (Initiating) Logic
HPCI System (Isolation}! Legic
ADS Logic

LPCI (Initiating) Logic

LPCI {Containment Spray) Legic
Core Spray System Aute Initiation
Inkibit (Core Spray Auto
Initiation)

{PCI Auto Initiation Inhibit
(LPCI Auto Initiation)

(127

Once/31 days

Once/31 days

Once/18 months
Once/18 months
Once/18 menths
Once/18 months
Once/18 months
Once/18 months
Once/18 months
Once/18 months
Once/18 months (7)

Once/18 months (7)

Once/18 months {28)

Once/18 months

Once/18 months

(6)
e
{8)
(6)
(6)
(6}
(6)
(6)
N/&

N/A

none

none

none

N/A
N/
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A




TABLE 4.2.F

MINIMUM TEST AND CALIBRATION FREQUENCY FOR SURVEILLANCE INSTRUMENTATION

S = — Instrument Channel ibration fr n n k
< =z 1) Reactor Water Level Once/18 months Each Shift l
(LI-3-G8AsE)
™o
2) Reactor Pressure Once/6 months Each Shift
(PI-3-74AL8)
3) Drywel)l Pressure Cnce/S months €ach Shift
{PI1-64-678} and XR-64-50
4) Drywell Temperature Once/6 months Each Shift
{TI-64-52AB) and XR-54-50
5) Suppression Chamber Air Temperature Once/6 months Each Shift
{XR-64-52)
8) Control Rod Position N/A Each Shift
. 9) Neutron Monitoring (2} Each Shift
‘2 10) Drywell Pressure (PS-64-678) Once/6 months N/A
i 11) Drywell Pressure (PIS-64-58A) Once/18 months N/A l
'g 12) Drywell Temperature (TS-64-524) Once/6 months N/A
13} Timer (IS-64-674) Once/6 months N/A
14) CAD Tank Level Once/6 months Once/day

15) Containment Atmosphere Monitors Once/& months Once/day



..

that one of the pressure
suppression chamber-reactor
building vacuum breakers is
made or found to be inoperable
for any resason, reactor
operation is permissible only
during the succeeding seven
Jdays, provided that the
repair procedure does not
violate PRIMARY CONTAINMENT
INTEGRITY.

4. Drywell-Pressure Suppression
Chamber Vacuum Breakers

vWhen primary containment is
required, all drywell-
suppression chamber vacuum
breakers shall be OPERABLE
and positioned in the fully
closed position (except
during testing) except as
specified in 3.7.A.4.b and
3.7.A.4.¢c., below.

One drywell-suppression
chamber vacuum breaker may

be nonfully closed sc long

as it is determined to be not
more than 3° open as indicated
by the position lights.

3.7/4.7-10

e e i

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
3.7.A  Pripary Containment 4.7.A Brimary Containment
3. Pressure Suppression Chamber - 3. Pressure Suppression Chamber-
Reactor Building Vacuum Breskers Reactor Building Vacuum Breakers
a. Except as specified in a. The pressure suppression
3.7.A.3.b below, two pressure chamber-reactor building
suppression chamber-reactor vacuum breakers shall be
building vacuum breakers shall exercised in accordance with
be OPERABLE at all times when Specification 1.0.MM, and the
PRIMARY CONTAINMENT INTECGRITY associated instrumentation
is required. The setpoint including setpoint shall be
of the differential preassure functionally tested for proper
instrumentation which actuates operation per Table 4.7.A.
the pressure suppression
chamber-reactor building
vacuum breakers shall be
| per Table 3.7.A.
b. From and after the date b. A vigual examination and

determination that the
force required to open each
vacuum breaker (check valve)
does not exceed 0.5 psid
will be made each refueling
outage.

4. Drywell-Pressure Suppression
Chamber Vacuum Breskers

Each drywell-suppression
chamber vacuum breaker

shall be tested in accordance
with Specification 1.0.MM.

When it is determined that

two vacuum breakers are
inoperable for opening at a
time when OPERABILITY is
required, all other vacuum
breaker valves shall be
exercised immediately and
every 15 days thereafter until
the inoperable valve has been
returned to normal service.



TABLE 3.7.A
INSTRUMENTATIOR FOR CONTAINMENT SYSTEMS
o=
)
o Minimum MNo.
Operable Per
= Irip System Function Irip Lev ing Action Remarks
2 Instrument Channel - 0.5 psid (1 Actuates the pressure
Pressure suppression suppression chamber-
chamber-reactor building reactor buildirg
vacuum breakers vacuum breakers.
(PdIS-64-20, 21)
Wl
~4
oo,
b
<
¥
N
:~
-]
Footnote:
m . Repair in 24 hours. If the function is not OPERABLE in 24 hours, declare the system or component inoperable.
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TABLE 4.7.A

CONTAINMENT SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

— Function functional Test .Lalibratipn Instrument Check
Instrument Channel- Once/nonth”) Once/ 1B nonths(Z) None

Pressure suppression
chamber-reacter building
vacuum breakers
(PdIS-64-20, 21)

Footnotes:

L2 Functional test consists of the injection of a simulated signal intc the electronic trip circuitry in place of the
sensor signal to verify OPERABILITY of the trip and alarm functions.

@ _ Calibration consists of the adjustment of the primary sensor and associated componants so that they correspond
within acceptable range and accuracy to known values of ihe parameter which the channel monitors, including

adiustment of the electronic trip circuitery, so thet its output relay changes state at or more conservatively than
th2 analog equivalent of the level settings.




1.,1/2.1 FUEL CLADDING INTEGRITX
SAFETY LIMIT

1.1.B. Power Transient

BFN
Unit 3

To ensure that the SAFETY LIMITS
established in Specification
1.1.A are not exceeded, each
required scram shall be
initiated by its expected scram
signal. The Safety Limit shall
be assumed to be exceeded when
gcram is accomplished by means
other than the expected scram
signal.

Reactor Vessel Water Level

Whenever there is irradiated
fvel in the reactor vessel,

.2 water lesvel shall be
greater than or equal to
372.5 inches above vessel zero.

1,1/72.1-5

LIMITING SAFETY SYSTEM SETTING
2.1,B. Power Transient Trip Sectines

1. Scram and isola- ) 538 in.
tion (PCIS groups above
2,3,6) reactor vessel
low water level Zero

2., Scram--turbine ¢ 10 per-
gtop valve cent valve
closure closure

3, Scram--turbine ) 550 psig
control valve
fast closure or
turbine trip

4, (Deleted)

5. Scram--main ¢ 10 percent
steam line valve
isolation closure

6. Main steam ) 825 paig
isolation
valve closure
--niuclear system
low pressure

C. Water Level Trip Settinss

1. Core spray and ) 398 in.
LPCI actuation-- above
reactor low veasel
water level zero

2. HPCI and RCIC 3 470 in.
actuatione- above
reactor low veasel
water level zero

3., Main steanm 2 398 in.
isolation above
valve closure-- vessel
reactor low zero
water level



1.1 BASES (Cont'd)
The safety limit has been established at 372.5 inches above veasel

zero to provide a point which can be monitored and also provide
adequate margin to assure sufficient cooling.

REFERENCE

1. General Electric BWR Thermal Analysis Basis (GETAB) Data,
Correlation and Design Application, NEDO 10958 and NEDE 10938.

Z. General Electric Do ment No. EAS-65-0687, Setpoint
Determination for Browns Ferry Nuclear Plant, Revision 2.

BFN 1.1/2.1-10
Unit 3
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Min. Lo. of
Uperabls
Instr.
channels
Per Trip Shut-
Systes (1)(23) Irip Function Irip Level Setting down
¥ Mode Switch in X
Shutdown
1 Manual Scram X
IRM (16)
3 High Flux €1207125 Indicated X{22)
on scale
3 Inoperative
AFRM (16)(24)(25)
2 High Flux
{(Fixed Trip) < 120%
2 High Flux
{(Fiow Biased) See Spec. 2.1.A.1
2 High Flux < 15X rated power
2 Inoperative {13)
2 Cownscale 2 3 Indicated on
Scale
2 High Reactor
ressure £ 1055 psig
{P1S-3-22AA BB.C D)
2 High Drywell
rressure (14) £ 2.5 psig
(PIS-54-56A-D)
2 Reactor Low Water
Level (14) 2 538" above
{L15-3-203A-D) vessel zero

TABLE 3.1.A
REACTOR PROTECTION SYSTEM {SCRAM) INSTRUMENTATION REQUIREMENTS

Modes in Which Function

Must Be Qgg able
t:rtup/
Befuel (7) Hot Standh

X(22)

X(21)
X(21)
()

X(10)

X(8)

X(17)
X(17)

(11)

X(8}

»

(5)
{5}

X
{15}
X

X(12)

1

A or 1.B
Aor 1.8

.Aor 1.8
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Min. No. eof
Operable
Instr.
Channels
Per Trip

Irip Function

High Water Level
in West Scram
Discharge Tank
{LS-85-45A-D)

High Water Level
in East Scram
Discharge Tank
(LS-85-45E-H)

Main Steam Line
Isolation Valve
Closure

Turbine Control
Valve Fast
Closure or
Turbine Trip

Jurbine Stop
valve Closure

Turbine First
Stage Pressure
Permissive
{PIS-1-81A&B}
(PIS-1-G1ALR)

Main Steam Line
High Radiation
{14)

ri ¥

< 50 Gallens

< 50 Gallons

TABLE 3.1.A
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS

Shut-
down

X{2)

X(2)

<10% Valve Closure

2550 psig

<10% Valve Clesure

not »154 psig

3 X Normal Full
Power Background
(20)

Modes in Which Function

‘ gtc:tup,
Hot Standby

Refuel (7)

X(2)

X(2)

X(18)

X(9)

X{18)

X(9)

X(6)

X(4)

X(4)

X(1i8)

X(9)

Action (1)

1.A or

1.A or

1.C

1.0

1.0

1.0 (19)

16
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Mode Switch in Shutdeown
Manual Scram

IRM
High Flux

Inoperative

APRM
High Flux {15% Scram)

High Flux {(Flow Biased}
High Flux (Fixed Trip)
Inoperative

Cownscale

Flow Bias

High Reactor Pressurc
{PI5-3-22AA,88,C,D)

High Drywell Pressure
{P15-64-56A-D)

Reactor Low Water Level
{L1S-3-203A-D)

Group (2)

A

A

TABLE 4.1.A
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION FUNCTIONAL TESTS
MINIMUM FUNCTIONAL TEST FREQUENCIES FOR SAFETY INSTR. AND CONTROL CIRCUITS

Functional Test

Place Mode Switch in Shutdown

Trip Channel and Alarm

Trip Channel and Alarm (4)

Trip Channel 2nd Alarm (4)

Trip Cutput Relays (4)

Trip Output Relays (4)
Trip Output Relays (4)
Trip Output Relays (4)
Trip Output Relays (4)

(6}

Trip Channe! and Alarm {7)

Trip Charnel and Alamm (7}

Trip Channel and Alarm (7}

ini T
Each Refueling Outage
Every 3 Months
Once Per Week During
Refueling and Before Each
Startup
Once Per Week During

Refueling and Before Each
Startup

Before Each Startup and
Weekly When Regquired to
be Operable

Once/Week

Once/Meek

Once/Week

Once/Week

(6)

Once/Montn

Once/Month

Once/Month
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8-1

High Water Level in Scram Discharge
Tenk Float Switches (LS-85-45C-F)

Electronic Level Switches
{LS-85-45A, B, G, H)

Main Steam Line High Radiation

Main Steam Line Isclation Valve
Closure

Turbine Control Valve Fast
Closure or turbine trip

Turbine First Stage Pressure
Permissive
(PIS-1-81A and B, PIS-1-91A and B)

Turbine Stop Valve Clesure

Sroup (2}

TABLE 4.1.A (Continued)
functicnal Test

Trip Channel

Trip Channel
Trip Channel

Trip Channel
Trip Channel

Trip Channel

Trip Channel

and Alarm

and Alamm {7)
and Alarm (4)

and Alarm

and Alamm

and Alarm (7)

and Alarm

ini r

Cnce/Month

Once/Month
Once/3 Months (8)

Once/3 Months (8)

Once/Month (1)

Every three months

Once/Month (1)
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REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT CALIBRATION

TABLE 4.1.8

MINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS

I Chann

IRM High Flux

APRM High Flux
Dutput Signal

Flow Bias Signal
LPRM Signal

High Reactor Pressure
(PIS-3-22AA,BB,C,D)

High Dryweil Pressure
{P1S-64-56A-D)

Reactor Low Water Level
(LIS-3-203A-D)

High Water Level in Scram
Discharge Volume
Float Switches
(LS-85-45C-F)
Electronic Lvl Switches
(LS-85-45-A, B, G, H)

Main Steam Line Isolation Valve Closure

Main Steam Line High Radiation

Turbine First St~ge Pressure
Permissive (PIS-1-B1ARSB,
PIS-1-31488)

Group (1}
C

m » @ »

Turbine Control Valve Fast Closure

or Turbine Trip
Turbine Stop Valve Closure

Comparison to APRM on Controlled

Startups (6)

Heat Balance

Calibrate Flow Bias Signal (7)

TIP System Traverse 8)

Standard Pressure Source

Standard Pressure Source

Pressure Standard

Calibrated Water Column (5)
Calibrated Water Column
Note (5)

Standard Current Source (3)

Standard Fressure Source

Standard Pressure Source
Note (5)

Minimum frequency(2)
Note (4)

Once Every 7 Days
Once/Operating Cycle

Every 1000 Effective Full
Power Hours

Once/6 Months(9)

Once/18 Months(9)

Once/18 Months(9)

Note (5)

Once/Operating Cycle (9)
Note (5)

Every 3 Months

Once/18 Months(S)

Once/Operating Cycle
Note (5)



3.1 BASES

The Reactor Protection Svstem automatically initiates a reactor scram to:
1, Preserve the integrity of the fuel cladding.
8 Preserve the integrity of the reactor coolant system.

3. Minimize the energy which must be absorbed following a loss of
coolant accident, and prevents criticality.

This specification provides the LIMITING CONDITIONS FOR OPERATION |
necessary to preserve the ability of the system to tolerate single

fallures and still perform its intended function even during periods when
instrument channels may be out of service because of maintenance. When
necessary, one channel may be made inoperable for brief intervals to |
conduct required functional tests and calibrations.

The reactor protection trip system is supplied, via a separate bug, by
its own high inertia, ac motor-generator set. Alternate power is ‘
available to either Reactor Protection System bua from an electrical bus
that can receive standby electrical power. The RPS monitoring system
provides an isolation between nonclass lE power supply and the class 1E
RPS bus., This will ensure that failure of a nonclass lE reactor
protection power supply will not cause adverse interaction to the class
lE Reactor Protection System.

The Reactor Protection System is made up of two independent trip systems |
(refer to Section 7.2, FSAR). There are usually four channels provided

to monitor each critical parameter, with two channels in each trip

system., The ocutputs of the channels in a trip system are combined in a
logic such that either channel trip will trip that trip system. The
simultaneous tripping of both trip systems will produce a reactor scram.

This system meets the intent of 1EEE-279 for Nuclear Power Plant
Protection “vstems., The system has a reliability greater than that of a
2-out-of-3 system and somewhat less than that of a l-out-of-2 system.

With the exception of the Average Power Range Monitor (APRM) channels,
the Intermediate Range Monitor (IRM) channels, the Main Steam Isolation
Valve closure and the Turbine Stop Valve closure, each trip system logic
has one instrument channel. When the minimum condition for operation on
the number of OPERABLE instrument channels per untripped protection trip
system is met or if it cannot be met and the effected protection trip
system is placed in a tripped condition, the effectiveness of the
protection system is preserved; i{.e., the system can tolerate a single
failure and still perform its intended function of scramming the
reactor., Three APRM instrument channels are provided for each protection
trip system,

BFN 3.1/4.1-13
Unit 3



Minimum No.
=% Instrument
B Channels Operable
g Per Trip Sys(1}(11)
{9
2
1
2
s
r
-~
i3 2
~
i
~J

TABLE 3.2.A

PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

_Function

Irip Level Jeiting

Instrument Channel -
Reactor Low Water Level(f)
(LIS-3-203A-D)

Instrument Channel -
Reactor High Pressure
{PS-68-92 and 94)

Instrument Channel -
Reactor Low Water ievel
(LIS-3-56A-D)

Instrument Channel -
High Drywell Pressure (6)
{PIS-64-56A-D)

Action (1)

Remarks

2> 538" above vessel zero

100 ¢ 15 psig

> 398" above vessel zero

< 2.5 psig

A or
{B and E)

A or
{8 and E)

Below trip setting does
the following:

3.

b.

c.

Above trip setting isolates
the shutdown cooling suction

Initiates Reactor
Building Isolation
Initiates Primary
Containment
Isolation
Initiates SGTS

valves of the RHR system.

Below trip setting initiates |
Main Steam Line isolation

Above trip setting does the

following:

a.
b.

c.

Initiates Reactor
Building Isolation
Initiates Primary
Containment Isolation
Initiates SGIS

.{
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Hinimum No.
Instrument

Channels Operable
Per Tri 1)(11)

2(3)

2(12)

2{14)

115}

TABLE 3.2.A (Continued)

PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

Function

Instrument Channel -
High Radiation Main Steam
Line Tunnel (&)

Instrument Channel -
Low Pressure Main Steam
Line

{PI1S-1-72, 76, B2, BE)

Instrument Channel -
High Flow Mair Steam Line
{P4IS-1-13A-D, 25A-D,
36A-D, 50A-D)

Instrument Channel -
Main Steam Line Tunnel
High Temperature

Instrument Channel -
Reactor Water Cleanup
System Floor Orain
High Temperature

Instrument Channel -
Reactor wWater Cleanup
Svstem Space High
Temperature

Instrument Channel -
Reacter Building
Ventilation High
Radiation - Reactor Zone

Remarks

Iri vel in Actign (1)

3 times normal rated 8
full power background (13)

2 B25 psig (4) B
< 140 of rated steam flow 8
< 200°F 8
160 ~ 180°F C
160 - 1BO°F C
< 100 mr/hr or downscale G

Above trip setting
initiates Main Steam Line
Isclation

Below trip setting
initiates Main Steam
Line Isolation '

Above trip setting
initiates Main Steam
Line Isolation I

Above trip setting
initiates Main Steam
Line Isolation.

Above trip setting
initiates Isolation
of Reactor Water
Cleanup Line from
Reactor and Reactor
Water Return Line.

Same as above

1 upscale channel or

2 downscale channels will

a. Initiate S6TS

b. Isolate reactor zone and
refueling floor.

¢. C(lose atmosphere
control system.
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Minimum No.
Operable Per
-
2
2
2
2{16)
1(16)

Function

Instrument Channel -
Reactor Low Water Level
(LIS-3-5BA-D)

Instrument Channel -
Reactor Low Water Level
{L1S-3-58A-D)

Instrument Channel -
Reactor Low Water Level
{LS5-3-58&-D)

Instrument Channe' -
Reactor Low Water Luovel
{LS-3-58A-D)

Instrument Channe! -
Reactor Low Water Level
Permissive {(LIS-3-184,
185)

Instrument Channel -
Reactor Low Water Level
{LIS-3-52 and LIS-3-62A)

TABLE 3.2.8
INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

—Irip Leve]l Jetting

2 470" above vessel zero.

v

v

3 398" above vessel zero.

v

470" above vessel zero.

398" above vessel zero.

544" above vessel zero.

Action
A

312 5/16" above vessel zero. A

273 core height)

Remarks

Below trip setiing initiates

HPCI.

Multiplier relays initiate

RCIC.

Below trip setting initiates

Css.

Multiplier relays initiate

LPCl.

Multiplier relay from CSS
initiates accident signal (15}.

Below trip settings, in
conjunction with drywell
high pressure, low water

level permissive, 120 sec.

delay timer and (5SS or

RHR pump runming, initiates
ADS.

Below trip setting permissive
for initiating sigrals on ADS.

Below trip setting prevents

inadvertent operation of
containment spray during
accident condition.

.1



TABLE 3.2.8 {Continued)

Minimum No.
Operable Per
3 5 Irip Sys{1) —tunction Irip Level Setting Action Remarks
- 2{18) Instrument Channel - 1< p<2.5 psig A 1. Below trip setting prevents
w Orywell Migh Pressure inadvertent operaticn of
(P15-64-58 E-H) containment spray during
accident conditions.
2(18) Instrument Channel - £ 2.5 psig A 1. Above trip setting in con-
Drywell High Pressure Junction with low reactor
{PIS-64-58 A-D} pressure initiates CSS.
Multiplier relays initiate
HPCI.
2. Multiplier relay from CSS
initiates accident signai. (15)
2(18) Instrument Channel - € 2.5 psig A 1. Above trip setting in
w Drywell High Pressure conjunction with Tow
- {PIS-64-58A-D) reactor pressure initiates
& LPCI.
¥
o 2(16){18) Instrument Channel - £ 2.5 psig A 1. Above trip setting, in
! Drywell High Pressure conjunc: ‘on with low reactor
- (PIS-64-57A-D) water le.el, drywell high

pressure, 120 sec. delay
timer and CSS or RHR pump
running, initiates ADS.



TABLE 3.2.8 (Continued)

Minimum No.
Operable Per
gg Irip Svs(1) _Egnction Irip Level Setting Action Remarks
=
o 2 Instrumeat Channel - 450 psig + 15 A 1. Below trip setting permissive
w Reactor Low Pressure for opening CSS and LPCI
{PIS-3-74A & B) admission valves.
(P1S-68-95, 96)
2 Instrument Channel - 230 psig £ 15 - 1. Recirculation discharge valve
Reactor Low Pressure actuation.
{PS-3-T4A & B)
{PS-68-95, 96)
1 Instrument Channel - 100 psig ¢ 15 A 1. Below trip setting in
Reactor Low Fressure conjunction with
(PS-68-93 & 54, Sw #1) containment isolation signal
and both suction valves open
will close RHR (LPCI)
w sdmission valves.
= 2 Core Spray Auto Sequencing 6¢ t <8 sec. B 1. With diesel power
y Timers (5) 2. One per motor
)
5 2 LPCI Auto Sequencing 0< ¢t £) sec. 8 1. With diesel power
> Timers (5) 2. One per motor
] RHRSW A3, B1, €3, and D1 13¢ t <15 sec. A 1. With diesel power
YTimers 2. Gre per pump
2 Core Spray and LPCI Auto < t £1 sec. B 1. With normal power
Segquencing Timers (6) 6< t <8 sec. 2. Cne per CSS motor
12¢ t <16 sec. 3. Two per RHR motor
18¢ t ¢ 24 sec.
1 RHRSW A3, Bi, C3, and D1 27¢ t ¢ 29 sec. A 1. With normal power

Timers 2. One per pump
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Micimum No.
Operable Per
Irip Svs(i)

12)
2(2)

2(2)

4(4)
32)

3(2)

Function

TABLE 3.2.8 (Continued)

Irip Level Setting

HPCI Trip System bus power
monitor

RCIC Trip System bus power
monitor

Instrument Channel -
Condensate Header Low
Level (LS-73-56A & B)

Instrument Channel -
Suppressicn Chamber High
Level

Instrument Channel -
Reactor High water Level
(LIS-3-20BA and
L1S-3-208C)

Instrument Channel -
RCIC Turbine Steam Line
High Flow

(PDIS~T1-1A and 1B)

Instrument Channel -
RCIC Steam Line Space
High Temperature

Instrument Channel -
RCIC Steam Supply
Pressure ~ Low {PS 71-1A-0)

Instrument Channel ~
RCIC Turbine Exhaust
Diaphragm Pressure - High
(PS 71-11A-D)

N/A

N/A

v

Elev. 55V

i~

7% above instrument zero

L

582" above vessel zero

-

450" H,0 (N

<200°F.

250 psig

< 20 psig

Remarks

Monitors availability of
power to logic systems.

Monitors availability of
power te logic systems.

Below trip setting will
open HPCI suction valves
to the suppression chamber.

Above trip set: ag will open
HPCI suction vaives to the
suppressicn chamber.

Above trip setting trips RCIC
turbine.

Above trip setting isolates
RCIC system and trips RCIC
turbine.

Above trip setting isolates
RCIC system and trips RCIC
turbine.

Below trip setting isolates
RCIC system and trips RCIC
turbine.

Above trip setting isolates
RCIC system and trips RCIC
turbine.




Minimum No.
Operable Per
Irip Sy3il)
o w 2(2)
22
~
LTS
1
4a(4)
3(2)
5
o 3(2)
>~
o
)
@ 1
i
1
1 (16)

Function

TABLE 3.2.8 (Continued)

Instrument Channel -
Reactor High Water Level
{LIS-3-20G88 and
L15-3-2080)

Instrument Channel -
HPCI Turbine Steam Line
High Fiow

{PDIS~73-1A and 1B}

Instrument Channel -
HPC1 Steam Line Space High
Temperature

Instrument Channel -
HPCI Steam Supply
Pressure - Low

{PS 73-14-D}

Instrument Channel -
HPCI Turbine Exhaust
Diaphragm {PS 73-20A-D)

Core Spray System Logic

RCIC System {Initiating)
Logic

RCIC System {(Isolation)
Logic

ADS Leogic

Trip Level Setting Action
<583" above vessel zero. A
<90 psi  (7) A
<200°F. A
2100 psig A
<20 psig A

N/A 8
N/A 8
N/A 8
R/A A

Remarks

Above trip setting trips HPCI
turbine.

Above trip setting isolates
HPCI system and trips HPCI
turbine. ‘

Above trip setting isolates
HPCI system and trips HP(I
turbine.

Below trip seiting isolate.
HPLI system and l-ips ®77
turbine.

Above trip setting isolates
HPCI system and trips HPCI
turbine.

Includes testing auto
initiation inhibit to
Core Spray Systems in
other units.

Includes Group 7 valves.

Group 7: The valves in Group 7

2re automatically actuated by

only the follewing condition:

1. The respective turbine
steam suppiy valve not
fully closed.

Includes Group 5 valves.

Group 5: The valves in Group

5 are actuated by any of the

following conditions:

a. RCIC Steamline Space
High Temperature

b. RCIC Steamline High Flow

c. RCIC Steamline Low
Pressure

d. RCIC Turbine Exhaust

Diaphragm High Pressure



NOTES FOR TABLE 3.2.8 (Continued)

10, Only one trip system for each cooler fan.

11. In only two of the four 4160-V shutdown boards. See note 13,
12. In only one of the four 4160-V shutdown boards. See note 13.
13. An emergency 4160-V shutdown board {s considered a trip system.

14. RHRSW pump would be inoperable. PRefer to Section 4.5.C for the
requirements of a RERSW pump being inoperable.

15. The accident signal is the satisfactory completion of a one-out-of-two
taken twice logic of the drywell high pressure plus low reactor pressure
or the vessel low water level () 398" above vessel zero) originating in
the core spray system trip system,

16. The ADS circuitry is capable of accomplishing its protective action with
one OPERABLE trip system. Therefore, one trip system may be taken out of
gservice for functional testing and calibration for a period not to exceed
eight hours.

17. 7"wo RPT systems exist, either of which will trip both recirculation
oumps., The systems will be individually functionally tested monthly. If
the teat period for one RPT system exceeds two consecutive hours, the
system will be declared inoperable. If both RPT systems are inoperable
or if one RPT system is inoperable for more than 72 hours, an orderly
power reduction shall be initiated and reactor power shall be less than
30 percent within four hours.

18. Not required to be OPERABLE in the COLD SHUTDOWN CONDITION.

BFN 3.2/4.,2-23
Unit 3
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Minimum # of
Operable Instrument
Channels

Instrument #

L1-3-584
LI-3-588

PI-3-74A
P1-3-748

XR-64-50
Pl1-64-67

T1-64-52
XR-64-50

XR-64-52

TABLE 3.2.F

——logtrument

Reactor Water Level

Reactor Pressure

Drywell Pressure

Crywell Temperature

Suppression Chamber
Air Temperature
Control Rod Position
Neutren Monitoring

Drywell Pressure
Drywell Temperature

and Pressure and
Timer

CAD Tank "A" Level
CAD Tank "8" Level

Surveillance Instrumentation

Type Indication

Indicator - 155" to
+60"

Indi~ator 0-1200 psig

Recorder -15 to +65 psig
Indicator =15 to +65 psig

Recorder, Indicator
0-400°F

Recorder 0-400°F

6V Indicating
Lights

SRM, IRM, LPR™
C to 100% power

Alarm at 35 psig

Alarm if temp.

> 281°F and
pressure »>2.5 psig
after 30 minute
delay

- S S - -t Nt st N St

Indicator 0 to 100%
Indicator 0 to 100%

—Notes

{1 (2)

(n {2)

(1) (2)

(1) (2)

(M (2)

(1) (2)

(H (2)

(1}
(1)

(3)

(3)

(3)

(3)

(3)

(3} (&)

(3) (4)
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Table 3.2.L
Anticipated Transient Without Scram (ATWS) -
Recirculation Pump Test (RPY) Surveillance Instrumentation

Minimum No.
Channels
operable per Trip
Irip Sys (1) Function Setting
2 ATWS/RPT Legic 1118 psig
Reactor Dome
Pressure High
(PIS-3-204A-D)
2 Reactor Vessel 483" above
Level Low vessel zerc

(LS-3-58 A1-D1)

Allowable
. Valve

< 1146.5 psig

> 471.52% above
vessel zero

(2)

Remarks

Two out of two

of the high
reactor dome
pressure

channels or the
low reactor vessel
Tevel channels

in either trip
system trips both
reactor
recirculation pumps.

{1} One channel in only one trip system na¥ be placed in an inoperable status for up to 6 hours for regquired
s

surveillance provided the other channe

in that trip system are OPERABLE.

{2) Two trip systems exist, either of which will trip both recirculation pumps.

Surveillance/maintenance/calibration on one channel in only one trip system at 2 time.

If a2 channel is found to be

inoperable or if the surveillance/maintenance/calibration period for one channel exceeds 6 consecutive hours, the

trip system will be declared inoperable or the channel will be placed in a tripped condition.

If in RUN mode and

one trip system is inoperable for 72 hours or both trip systems are inoperable, the reactor shall be in at least
the HOT STANDBY CONDITION within 6 hours.
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TABLE 4.2.8

SURVETLLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Function

Instrument Channel -
Reactor Low Water Level
{15-3-58A-D, LIS-3-58A-D)

Instrument Channel -
Reactor Low Water Leve!l
(LIS-3-184 & 185)

Instrument Channel -~
Reactor Low Water Level
(LIS-3-52 & 62A)

Instrument Channel -
Grywell High Pressure
(PIS-64-5BE-H)

Instrument Channel -
Drywell High Pressure
(PIS-64-58A-D)

Instrument Channel -
Drywell High Pressure
{PIS~-64-57A-D)

Instrument Channel -
Reactor Low Pressure

(P1S-3-74A & B, P5-3-74A & B}

(P1S-68-95, PS-68-95)
(P15-68-96, PS-68-96)

functional Test
{(1)(28)

(1)(28)

{1)(28)

{1){28)

(1)(28)

{1)(28)

(1)(28)

Calibration

once/18 months{29)

once/18 months(29)

once/18 months(23)

once/18 months(29)

once/ 18 months(29)

once/18 months(29)

once/6 months(29)

Instrument Check

once/day

once/day

ence/day

none

none

none

none

— —— —— — w—— —— — ——. —
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TABLE 4.2.8 (Cont'd)
SURVEILLARNCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Function . Functica
Instrument Channel - (1
RHR Pump Discharge Pres.ure
Instrument Channel - (1)
Core Spray Pump Dischaige
Pressure
Core Spray Sparger to RPV d/p {1}

Trip System Bus Power Monitor

oncefoperating Cycie

Instrument Channel - (1)
Condensate Header iLevel

(LS-73-56A, B)

Instrument Channel - (1)
Suppression Chamber High Leve!l

Instrument Channel - (1)(28)
Reactor High Water Level

(L15-3-208A-D)

Instrument Channel - (1){28)
RCIC Turbine Steam Line Migh Flow

Instrument Channel - (1
RCIC Steam Line Space High

Temperature

Instrument Channel -

once/31 days

RCIC Steam Supply Low Pressure

Instrument Channel -

once/31 days

RCIC Turbine Exhaust Diaphragm

High Fressure

Calibration

once/3 months

once/3 months

once/3 months

N/A

once/3 menths

once/3 months

once/1B months(29)

once/ 18 monthsi{29)

once/3 months

once/18 months

once/18 months

instrument Check

none

none

once/day

none

none

none

once/day

none

none

once/day

once/day
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Function

Instrument Channel -
HPCI Turbine Steam Line High Flow

Instrument Channel -
HPCI Steam Line Space High
Temperature

Instrument Channel -
HPCI Steam Supply Low Pressure

Instrument Channel -

HPC1 Turbine Exhaust Diaphragm
High Pressure

Core Spray System lLogic

RCIC System (Initiating) Logic
RCIC System (Isolation) Logic
HPCI System (Initiating) togic
HPCI System {Isolation) Logic
ADS Logic

LPCI (Initiating) Logic

LPCTI (Containment Spray) Logic

TABLE 4.2.8 (Cont'd)
SURVETLLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Functignal Test
{1)(28}

(H

once/31 days

once/31 days

once/18 months
once/18 months
once/18 months
once/18 months
once/18 months
once/18 months
once/18 months

once/18 months

Calibraticn

once/18 months(29)

once/3 months

once/18 months

once/18 months

(6}
N/A
(6)
{6)
(6)
(6)
(6)
(6)

Instrument Check

none

none

once/day

once/day

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

Some of the settings on the instrumentation that initlate or control core
and containment cooling have tolerances explicitly stated where the high
and low values are both critical and may have a substantial effect on
safety, The setpoints of other instrumentation, where only the high or
low end of the setting has a direct bearing on safety, are chosen at &
level away from the normal operating range to prevent inadvertent
actuation of the safety system involved and exposure to abnormal
situations.

Actuation of primary containment valves is initiated by protective
{nstrumentation shown in Table 3.2.A which senses the conditions for

which isolation is required. Such instrumentation must be aveilable
vhenever PRIMARY CONTAINMENT INTEGRITY is required. I

The instrumentation which initiates primary system isolation is connected
in a dual bus arrangement.

The low water level instrumentation set to trip at 538 inches above
vessel zero closes isolation valves in the RHR System, Drywell and
Suppression Chamber exhausts and drains and Reactor Water Cleanup Lines
(Groups 2 and 3 isolation valves). The low reactor water level
{nstrumentation that 1s set to trip when reactor water level is 470
{nches above vessel zero (Table 3.2.B) trips the recirculation pumps and
initlates the RCIC and HPCI systems., The RCIC and HPCI system initiation
opens the turbine steam supply valve which in turn initiates closure of
the respective drain valves (Group 7).

The low water level instrumentation set to trip at 2398 inches above |
vegsel zero (Table 3.2.B) closes the Main Steam Isolation Valves, the

Main Steam Line Drain Valves, and the Reactor Water Sample Valves

(Group 1). These trip settings are adequate to prevent core uncovery in
the case of a break in the largest line assuming the maximum closing time.

3.2/4.2-64

Unit 3
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The low reactor water level instrumentation that is set to trip when
reactor water level is 398 inches above vessel zero (Table 3.2.B8)
initiates the LPCI, Core Spray Pumps, contributes to ADS initiation, and
starts the diesel generato-s. These trip setting levels were chosen to
be high enough to prevent spurious sctuation but low enough to initiate
(5CS operation so that poetaccident cooling can be accomplished and the
guidelines of 10 CFR 100 will not be violated., For large breaks up to
the complete circumferential break of a 28-inch recirculation line and
with the trip setting given above, CSCS initiastion is initiated in time
to meet the above criteria,

The high drywell pressure instrumentation is a diverse signal to the
vater level instrumentation and, in addition to initiating CSCS, it
causes isolation of Groups 2 and 8 isolation valves. For the breaks
discussed above, this instrumentation will initlate CSCS operation at
about the same time &s the low water level instrumentation; thus, the
results given above are applicable here also.

Venturis are provided in the main steam lines as a means of measuring
steam flow and also limiting the loss of mass inventory from the vessel
during a steam line brea¥ accident. The primary function of the
{nstrumentation is to detect a break in the main steam line. For the
worst case accident, main steam line break cutside the drywell, a trip
setting of 140 percent of rated steam flow in conjunction with the flow
limiters and main steam line valve closure limits the mass inventory loss
such that fuel is not uncovered, fuel cladding temperatures remain below
1000°F, and release of radicactivity to the environs is well below

10 CFR 100 guidelines. Reference Section 14.6.5 FSAR.

Temperature monitoring instrumentation is provided in the main steam line
cunnel to detect leaks in these areas. Trips are provided on this
{nstrumentation and when exceeded, cause closure of isolation valves.

The setting of 200°F for the main steam line tunnel detector is low
enough to detect leaks of the order of 15 gpm; thus, it is capable of
covering the entire spectrum of breaks. For large breaks, the high steam
flow instrumentation is & backup to the temperature instrumentation. In
the event of a loss of the reactor building ventilation system, radiant
heating in the vicinity of the main steam lines raises the ambient
temperature above 200°F, The teamperature increases can cause an
unnecessary main steam line isolation and reactor scram. Permission is
provided to bypass the temperature trip for four hours to avoid an
unnecessary plant transient and allow performance of the secondary
containment leak rate test or make repairs necessary to regain normal
ventilation,

High radiation monitors in the main steam line tumnel have been provided

to detect gross fuel failure as in the control rod drop accident, With
the established nominal setting of three tires normal background and main

3.2/4,2-65
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4'

BFN
Unit 3

Except as specified in
3,7.A.3.b below, two pressure
suppression chamber-reactor
building vacuum breakers shall
be OPERABLE at all times when
PRIMARY CONTAINMENT INTEGRITY

is required. The setpoint

of the differential pressure
instrumentation which actuates
the pressure suppression
chamber-~reactor building
vacuum breakers shall be

per Table 3.7.A.

From and after the date

that one of the pressure
suppressicn chamber-reactor
builiing vacuum breakers is
made or found to be inoperable
for any reason, reactor
operation is permissible only
during the succeeding seven
days, provided that the
repair procedure does not
violate PRIMARY CONTAINMERT
IRTECRITY.

Dryvell-Pressure Suppression
Chamber Vacuum Preakers

..

When primary containment is
required, all drywell-
gsuppression chamber vacuum
breakers shall be OPERABLE
and positioned in the fully
closed position (except
during testing) except as
specified in 3.7.A.4.b and
3,7.A.4.¢c below.

One drywell-suppression
chamber vacuum breaker may

be nonfully closed so long

as it is determined to be not
more th* . 3* open as indicated
by the position lights.

3.7/4.7-10

a.

The pressure suppressicn
chamber-reactor building
vacuum breakers shall be
exercised in accordance with
Specification 1.0.MM, and the
associated instrumentation
including setpoint shall be
functionally tested for proper
operation per Table 4.7.A.

A visual examination and
determination that the
force required to open each
vacuum breaker (check valve)
does not exceed 0.5 psid
will be made each refueling
outage.

Drywell-Pressure Suppression
Chamber Vacuum Breakers

Each drywell-suppression
chamber vacuum breaker

shall be tested in accordance
with Specification 1.0.MM.

vhen it is determined that

two vacuum breakers are
inoperable for opening at a
time when OPERABILITY {is
required, all other vacuum
breaker valves shall be
exercised immediately and
every 15 days thereafter until
the inoperable valve has been
returned to normal service.
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Minimum No.
Operable Per
Irip Svstem

2

Footnote:

INSTRUMENTATION FOR CONTAINMENT SYSTEMS

Function

Instrument Channel -
Pressure suppression
chamber-reactor building
vacuum breakers
(Pd15-64-20, 21)

TABLE 3.7.A

0.5 psid

Action
()

_ Remarks

Actuates the pressure
suppressicn chamber-
reactor huilding
vacuum breakers.

) Repair in 24 hours. If the function is not OPERABLE in 24 hours, declare the system or component inoperable.
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TABLE 4.7.4A

CONTAINMENT SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

—Function —functional Test —Calibratien Instrument Check
Instrument Channel- Oncer’month“) Once/18 mnths(Z) None

Pressure suppression
chamber-reactor building
vacuum breakers
(PdIS-64-20, 21)

Footnotes:

(1) _ Functional test consists of the injection of a
sensor signal to verify OPERABILITY of the tri

@ _ Calibration consists of the adjustment of the
within acceptable range and accuracy to known
adjustment of the electronic trip circuitry, s
the analog equivalent of the level settings.

simulated signal into the electronic trip circuitry in place of the
p and alarm functions.

primary sensor and associated components so that th¢¥ correspond
values of the parameter which the channel monitors, including
o that its output relay changes state at or more conservatively than




3,7/4,7 BASES (Cont'd)

Demonstration of the automatic initiation capability and OPERABILITY of filter
cooling is necessary to assure system performance capability. If one standby
gas treatment system is inoperable, the other systems must be tested daily.
This substantiates the avsilability of the OPERABLE systems and thus reactor
operation and refueling operation can continue for a limited period of time.

3.7.0/4.7.0 Primary Containment Isolation Valves

The Browns Ferry Containment Leak Rate Program and Procedures contains the
1ist of all the Primary Containment Isolation Valves for which the Technical
Specification requirements apply. The procedurss are subject to the change
control provisions for plant procedures in the administrative controls section
of the Technical Specifications. The opening of locked or sealed closed
containment isolation valves on an intermittent basis under administrative
control includes the following considerations: (1) stationing an operator,
who is in constant communication with the control room, at the valve centrecls,
(2) instructing this operator to close these valves in an accident situation,
and (3) assuring that environmental conditions will not preclude access to
close the valves and that this action will prevent the release of
radiocactivity outside the containment.

Double isolation valves are provided on lines penetrating the primary
containment and open to the free space of the containment. Closure of one of
the valves in each line would be sufficient to maintain the integrity of the
pressure suppression system. Automatic initiation is required to minimize the
potential leakage paths from the containment in the event of a LOCA.

Group 1 - Process lines are isolated by reactor vessel low water level (2398") |
in order to allow for removal of decay heat subsequent to a scram, yet isolate

in time for proper operation of the core standby cooling systems. The valves

in Group 1, except the reactor water sample line valves, are also closed when
process instrumentation detects excessive main steam line flow, high

radiation, low pressure, or main steam space high temperature. The reactor
vater sample line valves isolate only on reactor low water level at 398" or |
main steam line high radiation.

Croup 2 - Isolacion valves are closed by reactor vessel low water level (538")
or high drywell pressure. The Group 2 isolation signal also “{sclates" the
reactor building and starts the standby gas treatment system. Tt is not
desirable to actuate the Group 2 isolation signal by a transient or spurious
signal.

Group 3 - Process lines are normally in use, and it is therefore not desirable
to cause spurious isolation due to high drywell pressure resulting from
nonsafety related causes. To protect the reactor from a possible pipe break

BFN 3.7/74,7-33
Unit ?



