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TABLE 3.2.8
INSTRUHENTATION THAT INITATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEHS

v. N Hinimum No.ft Operable Per
~Tri ~l Functi on

Instrument Channel—
Reactor Low Mater Level

Tri L v 1 tin

> 470" above vessel zero

~Ati n Remarks

1. Below trip setting initiates
HPCI.

lA

I

2(16)

1(16)

Instrument Channel—
Reactor Low Water Level

Instrument Channel-
Reactor Low Water Level
(LIS-3-58A-D, SW ¹1)

Instrument Channel—
Reactor Low Water Level
(LIS-3-58A-D, SM ¹2)

Instrument Channel-
Reactor Low Water Level
Permissive (LIS-3-184 &
185, SW ¹1)

Instrument Channel—
Reactor Low Mater Level
(LITS-3-52 and 62, SW ¹1)

> 470" above vessel zero. A

> 378" above vessel zero.

> 378" above vessel zero. A

> 544" above vessel zero.

> 312 5/16" above vessel zero. A
(2/3 core height)

1. Hultiplier relays initiate
RCIC.

1. Below trip setting initiates
CSS.

Hultiplier relays initiate
LPCI.

2. Hultiplier relay from CSS
initiates accident signal (15).

l. Below trip settings, in
conjunction with drywell
high pressure, low water
level permissive, ADS timer
timed out and CSS or RHR

pump running, initiates ADS.

2. Below trip settings, in
conjunction with low reactor
water level permissive, ADS
timer timed out, ADS high
drywell pressure bypass timer
timed out, CSS or RHR pump
running, initiates ADS.

1. Below trip setting permissive
for initiating signals on ADS.

1. Below trip setting prevents
inadvertent operation of
containment spray during
accident condition.
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Hinimum No.
Operable Per
~Tri ~1
2(18)

2(18)

2(18)

2(16) (18)

Fun ti n

Instrument Channel-
Drywell High Pressure
(PS-64-58 E-H)

Instrument Channel-
Drywell High Pressure
(PS-64-58 A-D, SW ¹2)

Instrument Channel-
Drywell High Pressure
(PS-64-58A-D, SM ¹1)

Instrument Channel —
'rywellHigh Pressure

(PS-64-57A-D)

TABLE 3.2.8 (Continued)

Tri Lvl tin
1< p<2.5 psig

< 2.5 psig

< 2.5 psig

< 2.5 psig

~Acti c R mark

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

, l. Above trip setting in con-
junction with low reactor
pressure initiates CSS.
Hul tiplier relays initiate
HPCI .

2. Hultiplier relay from CSS
initiates ace ident s ignal . (15)

l. Above trip setting in
conjunction'ith low
reactor pressure initiates
LPCI.

l. Above trip setting, in
conjunction with low reactor
water level, low reactor
water level permissive, ADS
timer timed out, and CSS or
RHR pump running, initiates
ADS.





Hinimum No.
Operable Per
~Tri ~1 Fn in

Instrument Channel-
'HR Discharge Pressure

TABLE 3.2.B (Continued)

Tri Lv1 tin
100 +10 psig

Action Remark

1. Below trip setting defers ADS
actuation.

1(3)

Instrument Channel 185 +10 psig
CSS Pump Discharge Pressure

Core Spray Sparger to 2 psid +0.4
Reactor Pressure Vessel d/p

l. Below trip setting defers ADS
actuation.

l. Alarm to detect core spray
sparger pipe break.

RHR (LPCI) Trip System bus
power monitor

Core Spray Trip System bus
power monitor

ADS Trip System bus power
moni tor

N/A

N/A

N/A

1 ~ Honi tors avail abi1 i ty of
power to logic systems.

1. Honi tors availabi1 i ty of
power to logic systems.

U

1. Honi tors avail abi1 i ty of
power to logic systems
and valves.





TABLE 3.2.B (Continued)

Hinimum No.
Operable Per
~Tri ~~1

1(10)

1(10)

1(10)

1(12)

1(12)

1(13)

Fun i n

Instrument Channel—
Thermostat (Core Spray Area
Cooler Fan)

RHR Area Cooler Fan Logic

Core Spray Area Cooler Fan
Logic

Ins trument Channel—
Core Spray Hotors A or C
Star t
Instrument Channel-
Core Spray Hotors B or 0
Start

Instrument Channel—
Core Spray Loop 1 Accident
Signal (15)

Instrument Channel-
Core Spray Loop 2 Accident
Signal (15)

RHRQI Initiate Logic

RPT Logic

Tri L v 1

< 1000F

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

in ~Ai n

(14)

(17)

R rk

l. Above trip setting starts Core
Spray area cooler fans.

1. Starts RHRSW pumps Al, 83,
Cl, and 03

1. - Starts RHR% pumps Al, B3,
Cl, and 03

1. Starts RHRSI pumps Al, B3,
Cl, and 03

1. Starts RHR% pumps Al, 83,
Cl, and 03

1. Trips recirculation pumps
on turbine control valve
fast closure or stop valve
closure > 3K power.

1(16)

1(16)

ADS Timer

AOS High Orywell
Pressure Bypass Timer

t < 115 sec.

t < 322 sec.

l. Above trip setting in
conjunction with low reactor
water level permissive, low
reactor water level; high
drywell pressure or AOS high
drywell pressure bypass timer
timed out, and RHR or CSS
pumps running, initiates AOS.

1. Above trip setting, in
conjunction with low reactor
water level permissive, low
reactor water level, AOS
timer timed out and RHR or
CSS pumps running, initiates
AOS.



TABLE 4.2.B (Continued)
SURVEILLANCE REgUIREHENTS FOR INSTRUHENTATION THAT INITIATE OR CONTROL THE CSCS

Func i n

Instrument Channel «
Reactor Low Pressure
(PS-68-93 & 94)

Core Spray Auto Sequencing Timers
(Normal Power)

Core Spray Auto Sequencing Timers
(Diesel Power)

LPCI Auto Sequencing Timers
(Normal Power)

LPCI Auto Sequencing Timers
(Diesel Power)

RHRSW Al, 83, Cl, D3 Timers
(Normal Power)

RHRSW Al, 63, Cl, D3 Timers
(Diesel Power)

ADS Timer

ADS High Drywell Pressure
Bypass Timer

Func ional T st

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

Calibr tion

once/3 months

once/operating cycle

once/operating cycl e

once/operating cycle

once/operating cycle

once/operating cycle

once/operating cycle

once/operating cycl e

once/operating cycle

In trument Check

none

none

none

none

none

none

none

none

none
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. '. 3.2 'BASES (Cont 'd)

The low reactor water level instrumentation that is set to trip when
reactor water level is 378 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 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 initiation is initiated in time
to meet the above criteria.

The high drywell 'pressure instrumentation is a diverse signal to the
water level instrumentation and, in addition to initiating CSCSf 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.

ADS provides for automatic nuclear steam system depressurization, if
needed, for small breaks in the nuclear system so that the LPCI and the
CSS can operate to protect the fuel from overheating. ADS uses six of
the 13 MSRVs to relieve the high pressure steam to the suppression pool.
ADS initiates when the following conditions exist: low reactor water
level permissive (level 3), low reactor water level (level 1), high
drywell pressure or the ADS high drywell pressure bypass timer timed out,
and the ADS timer timed out. In addition, at least one RHR pump or. two
core spray pumps must be running.

The ADS high drywell pressure bypass timer is added to meet the
- requirements of NUREG 0737, Item II.K.3.18. This timer will bypass the
high drywell pressure permissive after a sustained low water level. The
worst case condition is a main steam line break outside primary
containment with HPCI inoperable. With the ADS high drywell pressure
bypass timer analytical limit of 360 seconds, a Peak Cladding Temperature
(PCT) of 1500'F will not be exceeded for the worst case event. This
temperature is well below the limiting PCT of 2200'F.

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
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 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 isolation valves.

BFN
Unit 1

3.2/4.2-66



Mw'1

l

li"

ala

't

)\
W l

.1i



'3.2 5ASES (Cont'd)

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 bypass the temperature trip for four hours'o 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
steam line isolation valve closure, fission product release is limited so
that 10 CFR 100 guidelines are not exceeded for this accident. Reference
Section 14.6.2 FSAR. An alarm with a nominal setpoint of 1.5 x normal
full-power background is provided also.

Pressure instrumentation is provided to close the main steam isolation
valves in RUN Mode when the main steam line pressure drops below 825 psig.

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

High temperature in the vicinity of the HPCI equipment is sensed by
, four sets of four bimetallic temperature switches. The 16 temperature
switches are arranged in two trip systems with eight temperature switches
in each trip system.

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

The RCIC, high flow and temperature instrumentation are arranged the same

as that for the HPCI. The trip setting of 450" H20 for high flow and
200'F for temperature are based on the same criteria as the HPCI.

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

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

BFN.
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'3.2 BASES (Cont'd)

The control rod block functions are provided to prevent excessive control
rod withdrawal so that MCPR does not decrease to 1.07. 'he trip logic
for this function is 1-out-of-n: e.g., any trip on one of six APRMs,
eight IRMs, or four SRMs will result in a rod block.

The minimum instrument channel requirements assure sufficient
instrumentation to assure the single failure criteria is met. The
minimum instrument channel requirements for the RBM may be reduced by one
for maintenance, testing, or calibration. This does not significantly
increase the risk of an inadvertent control rod withdrawal, as the other
channel is available, and the RBM is a backup system to the written
sequence for withdrawal of control rods.

The APRM rod block function is flow biased and prevents a.significant
reduction in MCPR, especially during operation at reduced flow. The APRM

provides gross core protection; i.e., limits the gross core power
increase from withdrawal of control rods in the normal withdrawal
sequence. The trips are set so that MCPR is maintained greater than 1.07.

The RBM rod-block function provides local protection of the core; i.e.,
the prevention of critical power in a local region of the core, for a

single rod withdrawal error from a limiting control rod pattern.

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

A downscale indication is an indication the instrument has failed or the
instrument is not sensitive enough. In either case the instrument will
not respond to changes in control rod motion and thus, "control rod motion
is prevented.

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

For effective emergency core cooling for small pipe breaks, the HPCI

system must function since reacto'r pressure does not decrease rapid
enough to allow either core spray or LPCI to operate in time. The
automatic pressure relief function is provided as a backup to the HPCI in
the event the HPCI does not operate. The arrangement of the tripping
contacts is such as to provide this function when necessary and minimize
spurious operation. The trip settings given in the specification are
adequate to assure the above criteria are met. The specification
preserves the effectiveness of the system during periods of maintenance,
testing, or calibration, and also minimizes the risk of inadvertent
operation; i.e., only one instrument channel out of service.

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

their trip point is reached, cause an isolation of the off-gas line.
Isolation is initiated when both instruments reach their high trip point
or one has an upscale trip and the other a downscale trip or both have a

downscale trip.

BFN
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"3.2 'BASES (Cont'd)

,Both instruments are required for trip but the instruments are set so
that the instantaneous stack release rate limit given in
Specification 3.8 is not.exceeded.

Four radiation monitors are provided for each unit which initiate Primary
Containment Isolation (Group 6 isolation valves) Reactor Building
Isolation and operation of the Standby Gas Treatment System. These
instrument channels monitor the radiation in the reactor zone ventilation
exhaust ducts and in the refueling zone.

Trip setting of 100 mr/hr for the monitors in the refueling zone are
based upon initiating normal ventilation isolation and SGTS operation so
that none of the activity released during the refueling accident leaves
the Reactor Building 'via the normal ventilation path but rather all the
activity is processed by the SGTS.

Flow integrators and sump fillrate and pump out rate timers are used to
determine leakage in the drywell. A system whereby the time interval tofilla known volume will be utilized to provide a backup. An air
sampling system is also provided to detect .leakage inside the primary
containment (See Table 3.2.E).

For each parameter monitored, as listed in Table 3.2.F, there are two
channels of instrumentation except as noted. By comparing readings
between the two channels, a near continuous surveillance of instrument
performance is available. Any deviation in readings will initiate an
early recalibration, thereby maintaining the quality of the instrument
readings.

Instrumentation is provided for isolating the control room and initiating
a pressurizing system that processes outside air before supplying it to
the control room. An accident signal that isolates primary containment
will also automatically isolate the control room and initiate the
emergency pressurization system. In addition, there are radiation
monitors in the normal ventilation system that will isolate the control
room and initiate the emergency pressurization system. Activity required
to cause automatic actuation is about one mRem/hr.

Because of the constant surveillance and control exercised by TVA over
the Tennessee Valley, flood levels of large magnitudes can be predicted
in advance of their actual occurrence. In all cases, full advantage will
be taken of advance warning to take appropriate action whenever reservoir
levels above normal pool are predicted. Therefore, during flood
conditions, the plant will be permitted to operate until water begins to
run across the top of the pumping station at elevation 565. Seismically
qualified, redundant level switches each powered from a separate division
of power are provided at the pumping station to give main control room
indication of this condition. At that time an orderly shutdown of the
plant will be initiated, although surges even to a depth of several feet
over the pumping station deck will not cause the loss of the main
condenser circulating water pumps.

BFN
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TABLE 3.2.B
INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

Hinimum No.
Operable Per
~Tri ~l Fun i n Tri L v 1 e tin ~Acti c R arks

Instrument Channel—
Reactor Low Water Level

Instrument Channel—
Reactor Low Water Level

Instrument Channel—
Reactor Low Water Level
(LIS-3-58A-D, SW01)

> 470" above vessel zero. A

> 470" above vessel zero.

> 378" above vessel zero.

l. Below trip setting initiates
HPCI.

1. Hultiplier relays initiate
RCIC.

l. Below trip setting initiates
CSS.

Multiplier relays initiate
LPCI.

2(16)

1(16)

Instrument Channel-
Reactor Low Water Level
(LIS-3-58A-D, SW02)

Instrument Channel—
Reactor Low Water Level
Permissive (LIS-3-184 S

185, SW41)

Instrument Channel—
Reactor Low Water Level
(LITS-3-52 and 62, SW41)

> 378" above vessel zero. A

> 544" above vessel zero. A

> 312 5/16" above vessel zero. A
(2/3 core height)

2. Hultiplier relay from CSS
initiates accident signal (15).

l. Below trip settings, in
conjunction with drywell
high pressure, low water
level permissive, ADS timer
timed out and CSS or RHR
pump running, initiates ADS.

2. Below trip settings, in
conjunction with low reactor
water level permissive, ADS
timer timed out, ADS high
drywell pressure bypass
timer timed out, CSS or RHR

pump running, initiates ADS.

l. Below trip setting permissive
for initiating signals on ADS.

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



Minimum No.
Operable Per
~Tri ~l

2(18)

2(18)

2(18)

Fun i n

Instrument Channel-
Drywell High Pressure
(PS-64-58 E-H)

Instrument Channel-
Drywell High Pressure
(PS-64-58 A-O, SW¹2)

Instrument Channel-
Drywell High Pressure
(PS-64-58A-D, SW¹l)

TABLE 3.2.8 (Continued)

Tri L v 1 S in

1< p<2.5 psig

< 2.5 psig

< 2.5 psig

AAAion R ark

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

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

2. Multiplier relay from CSS
initiates accident signal. (15)

1. Above trip setting in
conjunction with low
reactor pressure initiates
LPCI.

2(16)(18) Instrument Channel-
Orywell High Pressure
(PS-64-57A-D)

< 2.5 psig l. Above trip setting, in
conjunction with low reactor
water level, low reactor
water level permissive, AOS
timer timed out, and CSS or
RHR pump running, initiates
ADS.



TABLE 3.2.B (Continued)

Minimum No.
Operable Per
~Tri i~tLL11 Fun tion

Instrument Channel-
RHR Discharge Pressure

Tri L v 1 in

100 +10 psig

~Ati on Rmrk

l. Below trip setting defers AOS
actuation.

l(3)

Instrument Channel 185 +10 psig
CSS Pump Discharge Pressure

Core Spray Sparger to 2 psid +Oo4
Reactor Pressure Vessel d/p

l. Below trip setting defers AOS
actuation.

l. Alarm to detect core spray
sparger pipe break.

RHR (LPCI) Trip System bus
power monitor

Core Spray Trip System bus
power monitor

ADS Trip System bus power
moni tor

N/A

N/A

N/A

1. Moni tors avail abi1 i ty of
power to logic systems.

1. Moni tors availabil i ty of
power to logic systems.

1. Moni tors avail abil i ty of
power to logic systems
and valves.



Hinimum No.
Operable Per
~Tri ~l

1(10)

1(10)

1(10)

Fun ion

Instrument Channel—
Thermostat (Core Spray Area
Cooler Fan)

RHR Area Cooler Fan Logic

Core Spray Area Cooler Fan
Logic

Instrument Channel—
Core Spray Hotors A or C
Start

TABLE 3.2.B (Continued)

1000F A

N/A

N/A

N/A

Tri tvl tin ~Actin Remarks

l. Above trip setting starts Core
Spray area cooler fans.

1. Starts RHRSW pumps A3, Bl,
C3, and 01

1(12)

1(12)

1(13)

1(16).

1(16)

Instrument Channel—
Core Spray Hotors B or D

Start

Instrument Channel—
Core Spray Loop 1 Accident
Signal (15)

Instrument Channel—
Core Spray Loop 2 Accident
Signal (15)

RPT Logic

RHRSW Initiate Logic

AOS Timer

ADS High Drywell
Pressure Bypass Timer

N/A

N/A

N/A

N/A

N/A

t < 115 sec.

t ( 322 sec.

A

(17)

(14)

A,

1. Starts RHRSM pumps A3, Bl,
C3, and Dl

1. Starts RHRSW pumps A3, Bl,
C3, and Dl

1. Starts RHRSW pumps A3, Bl,
C3, and 01

1. Trips recirculation pumps
on turbine control valve
fast closure or stop valve
closure ) 30K power.

l. Above trip setting in
conjunction with low reactor
water level permissive, low
reactor water level; high
drywell pressure or ADS
high drywell pressure bypass
timer timed out, and RHR or
CSS pumps running, initiates
AOS.

l. Above trip setting, in
conjunction with low reactor
water level permissive, low
reactor ~ater level, AOS
timer timed out and RHR or
CSS pumps running, initiates
AOS.



TABLE 4.2.8 (Cont'd)
SURVEILLANCE REgUIREHENTS FOR INSTRUHENTATION THAT INITIATE OR CONTROL THE CSCS

Fun i n

Instrument Channel—
Reactor Low Pressure
(PS-68-93 5 94)

Core Spray Auto Sequencing Timers
(Normal Power)

Core Spray Auto Sequencing Timers
(Diesel Power)

LPCI Auto Sequencing Timers
(Normal Power)

LPCI Auto Sequencing Timers
(Diesel, Power)

RHRSM A3, Bl, C3, Dl Timers
(Normal Power)

RHRSM A3, Bl, C3, Dl Timers
(Diesel Power)

ADS Timer

ADS High Drywell Pressure
Bypass Timer

Fun ti nal Te

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

libra i n

once/3 months

once/operating cycle

once/operating cycle

once/operating cycle

once/operating cycle

once/operating cycle

once/operating cycle

once/operating cycle

once/operating cycle

none

none

none

none

none

none

none

none

none
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The low reactor water level instrumentation that is set to trip when
" reactor water level is 378 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 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 initiation is initiated in time
to meet the above criteria.

The high drywell pressure instrumentation is a diverse signal to the
water 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.

ADS provides for automatic nuclear steam system depressurization, if
needed, for small breaks in the nuclear system so that the LPCI and the

'''CSS can operate to protect the fuel from overheating. ADS uses six of
the 13 MSRVs to relieve the high pressure steam to the suppression pool.
ADS initiates when the following conditions exist: low reactor water
level permissive (level 3), low reactor water level (level 1), high
drywell pressure or the ADS high drywell pressure bypass timer timed out,
and the ADS timer timed out. In addition, at least one RHR pump or two
core spray pumps must be running.

The ADS high drywell pressure bypass timer is added to meet the
requirements of NUREG 0737, Item II.K.3.18. This timer will bypass the
high drywell pressure permissive after a sustained low water level. The
worst case condition is a main steam line break outside primary
containment with HPCI inoperable. With the ADS high drywell pressure
bypass timer analytical limit of 360 seconds, a Peak Cladding Temperature
(PCT) of 1500'F will not be exceeded for the worst case event. This
temperature is well below the limiting PCT of 2200'F.

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
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 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 isolation valves.
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Unit 3

'

3.2/4.2-65



3.2 hASES (Cont'd)

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 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
steam line isolation valve closure, fission product release is limited so
that 10 CFR 100 guidelines are not exceeded for this accident. Reference
Section 14.6.2 FSAR. An alarm with a nominal setpoint of 1.5 x normal
full-power background is provided also.

Pressure instrumentation is provided to close the main steam isolation
valves in RUN Mode when the main steam line pressure drops below 825 psig.

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

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

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

The RCIC high flow and temperature instrumentation are arranged the same

as that for the HPCI. The trip setting of 450" water for high flow and
200'F for temperature are based on the same criteria as the HPCI.

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

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

The control rod block functions are provided to prevent excessive control
rod withdrawal so that MCPR does not decrease to 1.07. The trip logic
for this function is 1-out-of-n: e.g., any trip on one of six APRMs,
eight IRMs, or four SRMs will result in a rod block.

The minimum instrument channel requirements assure sufficient
instrumentation to assure the single failure criteria is met. The
minimum instrument channel requirements for the RBM may be reduced by one
for maintenance, testing, or calibration. This does not significantly
increase the risk of an inadvertent control rod withdrawal, as the other
channel is available, and the RBM is a backup system to the written
sequence for withdrawal of control rods.

The APRM rod block function is flow biased and prevents a significant
reduction in MCPR, especially during operation at reduced flow. The APRM

provides gross core protection; i.e., limits the gross core power
increase from withdrawal of control rods in the normal withdrawal
sequence. The trips are set so that MCPR is maintained greater than 1.07.

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

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

A downscale indication is an indication the instrument has failed or the
instrument is not sensitive enough. In either case the instrument will
not respond to changes in control rod motion and thus, control rod motion
is prevented.

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

For effective emergency core cooling for small pipe breaks, the HPCI

system must function since reactor pressure does not decrease rapid
enough to allow either core spray or LPCI to operate in time. The
automatic pressure relief function is provided as a backup to the HPCI in
the event the HPCI does not operate. The arrangement of the tripping
contacts is such as to provide this function when necessary and minimize
spurious operation. The trip settings given in .the specification are
adequate to assure the above criteria are met. The specification
preserves the effectiveness of the system during periods of maintenance,
testing, or calibration, and also minimizes the risk of inadvertent
operation; i.e., only one instrument channel out of service.

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

their trip point is reached, cause an isolation of the off-gas line.
Isolation is initiated when both instruments reach their high trip point
or one has an upscale trip and the other a downscale trip or both have a

downscale trip.
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'3.2 BASES (Cont'd)

Both instruments are required for trip but the instruments are set so
that the instantaneous stack release rate limit given in
Specification 3.8 is not exceeded.

Four radiation monitors are provided for each unit which initiate Primary
Containment Isolation (Group 6 isolation. valves) Reactor Building
Isolation and operation of the Standby Gas Treatment System. These
instrument channels monitor the radiation in the reactor zone ventilation
exhaust ducts and in the refueling zone.

Trip setting of 100 mr/hr for the monitors in the refueling zone are
based upon initiating normal ventilation isolation and SGTS operation so
that none of the activity released during the refueling accident leaves
the Reactor Building via the normal ventilation path but rather all the
activity is processed by the SGTS.

Flow integrators and sump fillrate and pump out rate timers are used to
determine leakage in the drywell. A system whereby the time interval tofilla known volume will be utilized to provide a backup. An air
sampling system is also provided"to detect leakage inside the primary
containment (See Table 3.2.E).

For each parameter monitored, as listed in Table 3.2.F, there are two
channels of instrumentation except as noted. By comparing readings
between the two channels, a near continuous surveillance of instrument
performance is available. Any deviation in readings will initiate an
early recalibration, thereby maintaining the quality of the instrument
readings.

Instrumentation is provided for isolating the control room and initiating
a pressurizing system that processes outside air before supplying it to
the control room. An accident signal that isolates pr'imary containment
will also automatically isolate the control room and initiate the
emergency pressurization system. In addition, there are radiation
monitors in the normal ventilation system that will isolate the control
room and initiate the emergency pressurization system. Activity required
to cause automatic actuation is about one mRem/hr.

Because of the constant surveillance and control exercised by TVA over
the Tennessee Valley, flood levels of large magnitudes can be predicted
in advance of their actual occurrence. In all cases, full advantage will
be taken of advance warning to take appropriate action whenever reservoir
levels above normal pool are predicted. Therefore, during flood
conditions, the plant will be permitted to operate until water begins to
run across the top of the p'umping station at elevation 565. Seismically
qualified, redundant level switches each powered from a separate division
of power are provided at the pumping station to give main control room
indication of this condition. At that time an orderly shutdown of the
plant will be initiated, although surges even to a depth of several feet
over the pumping station deck will not cause the loss of the main
condenser circulating water pumps.
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ENCLOSURE 2

BROWNS FERRY NUCLEAR PLANT

DESCRIPTION AND <JUSTIFICATION FOR THE PROPOSED CHANGES

Summar of Chan e

1.'evise the remarks for the function "Instrument Channel—
Reactor Low Water Level (LIS-3-58A-D, SW g2) in Table 3.2.B on
page 3.2/4.2-14 for Units 1 and 3.

a. Existing remark 1 reads in part:
low water level permissive, 120 sec. delay

timer

Revised remark 1 would read in part:
low water level permissive, ADS timer timed

out ~ ~ ~

b. Add remark 2 as follows:
"2. Below trip settings, in conjunction with low reactor

water level permissive, ADS timer timed out, ADS high
drywell pressure bypass timer timed out, CSS or RHR
pump running, initiates ADS."

2. Revise the remarks for the function "Instrument Channel-
Drywell High Pressure (PS-64-57A-D) in Table 3.2.B on page
3.2/4.2-15 for Units 1 and 3.

Existing remark 1 reads in part:
low reactor water level, drywell high pressure, 120 sec.

delay timer and CSS

Revised remark 1 reads in part:
low reactor water level, low reactor water level

permissive, ADS timer timed out, and CSS

3. Delete the existing function "ADS Timer" from Table 3.2.B on
page 3.2/4.2-17 for Units 1 and 3. Add the following to Table
3.2.B on page 3.2/4.2-22 for Unit 1 and 3.2/4.2-21 for Unit 3.
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ENCLOSURE 2

BROWNS FERRY NUCLEAR PLANT

DESCRIPTION AND JUSTIFICATION FOR THE PROPOSED CHANGES

Summar of Chan e (continued)

Minimum No.
Operable Per

Function

Trip
Level

Remarks

1(16) ADS Timer t < 115 Sec. A l. Above trip setting in
conjunction with low
reactor water level
permissive, low
reactor water level;
high drywell pressure
or ADS high drywell
pressure bypass timer
timed out, and RHR or
CSS pumps running,
initiates ADS.

1(16) ADS High Drywell t < 322 Sec.
Pressure Bypass
Timer

1. Above trip setting,
in conjunction with
low reactor water
level permissive, low
reactor water level,
ADS timer timed out
and RHR or CSS pumps
running, initiates
ADS ~

t It

4. Add the following function to Table 4.2.B, page 3.2/4.2-45 for
Unit 1 and page 3.2/4.2-44 for Unit 3.

Function Functional Test Calibration Instrument Check

ADS High Drywell
Pressure Bypass Timer

(4) once/operating cycle none

5. Add the following to Bases 3.2, page 3.2/4.2-66 for Unit 1 and
page 3.2/4.2-65 for Unit 3.

"ADS provides for automatic nuclear steam system
depressurization, if needed, for small breaks in the nuclear
system so that the LPCI and the CSS can operate to protect the
fuel from overheating. ADS uses six of the 13 MSRVs to relieve
the high pressure steam to the suppression pool. ADS initiates
when the following conditions exist: low reactor water level
permissive (level 3), low reactor water level (level 1), high
drywell pressure or the ADS high drywell pressure bypass timer
timed. out, and the ADS timer timed out. In addition, at least
one RHR pump or two core spray pumps must be running.
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ENCLOSURE 2

BROWNS FERRY NUCLEAR PLANT

DESCRIPTION AND JUSTIFICATION FOR THE PROPOSED CHANGES

Summar of Chan e (continued)

The ADS high drywell pressure bypass timer is added to meet the
requirements of NUREG 0737, Item II.K.3.18. This timer will
bypass the high drywell pressure permissive after a sustained
low water level. The worst case condition is a main steam line
break outside primary containment with HPCI inoperable. With
the ADS high drywell pressure bypass timer analytical limit of
360 seconds, a Peak Cladding Temperature (PCT) of 1500 'F will
not be exceeded for the worst case event. This temperature is
well below the limiting PCT of 2200 F."

Reason for Chan e

The technical specifications for the ADS instrumentation are being
revised based on a modification to the initiating circuit to meet
NUREG-0737, Item II.K.3.18. The proposed changes include
appropriate operability, setpoint and surveillance requirements for
the new ADS high drywell pressure bypass timers.

Justification for Chan e

The proposed amendment to the Browns Ferry Nuclear Plant Technical
Specifications for Units 1 and 3 will change the trip setpoint for
the existing Automatic Depressurization System (ADS) timers from
120 + 5 seconds to < 115 seconds and will add the operability,

— - -.setpoint, ~ and -surveillance requirements for the high drywell
pressure bypass timers. These new timers are being added to bypass
the high drywell pressure signal required for ADS initiation. This
bypass timer meets the requirements of NUREG-0737, Item II.K.3.18.
The changes involve updating and correcting all references to the
present ADS timer and adding the new timer in Table 3.2.B,
"Instrumentation that Initiates . or Controls the Core and
Containment Cooling Systems" and in Table 4.2.B, "Surveillance
Requirements for Instrumentation That Initiate or Control the Core
Standby Cooling System (CSCS)". A change to the bases for
Technical Specification Section 3.2 is included to reflect the
changes made to the individual specifications.

The ADS is part of the Core Standby Cooling System (CSCS). The
CSCS consists of the High Pressure Coolant Injection (HPCI) system,
the. ADS, the Core Spray (CS) system, and the Low Pressure Coolant
Injection (LPCI) .mode of. the Residual Heat Removal (RHR) system.
The CSCS in conjunction-with the primary and secondary containments
is designed to limit the release of radioactive materials to the
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ENCLOSURE 2

h l
BROWNS FERRY NUCLEAR PLANT

DESCRIPTION AND JUSTIFICATION FOR THE PROPOSED CHANGES

Justification for Chan e (continued)

environs following a loss-of-coolant accident (LOCA), so that
resulting radiation exposures are kept to a practical minimum and
are within the guideline values in 10 CFR 100. The CSCS performs
this safety objective by limiting clad temperature over the
complete spectrum of possible break sizes in the nuclear system
process barrier including the design basis break.

The ADS provides for automatic depressurization of the nuclear
system as needed to allow operation of LPCI and CS to protect the

'-"-',:-='-=='~i~fuel"barrier",.from;overheating. 'he ADS uses six of the thirteen
nuclear system pressure relief valves to relieve high pressure
steam from the reactor vessel to the suppression pool. For a large
line break of the primary system, operation of the ADS would not be
required since the large break would result in rapid
depressurization of the primary system. However, for smaller line
breaks in which the primary system does not depressurize quickly
and the high pressure coolant systems cannot maintain reactor
vessel, level above .the ADS, low reactor water level initiation
setpoint, the ADS operates to reduce the reactor vessel pressure to
within the discharge head of the LPCI and CS Systems. By
performing this function, the ADS in conjunction with LPCI and/or
CS acts as a backup to the HPCI system, thus ensuring core cooling
when the HPCI system is not available.

~ ~ .---" ~ ~ .-."The ADS automatically initiates based upon receipt of all four of
the following signals:

1. Low Reactor Water Level,

2. High Drywell Pressure (sealed-in), or ADS high drywell
pressure bypass timer timed out (modification to be
performed on Units 1 and 3 to add this function),

3. Low Reactor Water Level Permissive, and

4. One RHR pump or two CS pumps running, after which,

the ADS initiation timer will start, which will initiate ADS
after timing out.
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ENCLOSURE 2

BROWNS FERRY NUCLEAR PLANT

DESCRIPTION AND JUSTIFICATION FOR THE PROPOSED CHANGES

Justification for Chan e (continued)

The ADS high drywell pressure bypass timers are being added as a
result of TVA's response to NUREG-0737 "Clarification of TMI Action
Plan Requirements," Item II.K.3.18 and provide for automatic
actuation of the ADS for certain LOCA events where a high drywell
pressure . signal does not . exist (e.g., pipe breaks outside
containment). This eliminates the need for manual operator action
to assure adequate core cooling for events where reactor vessel
level cannot be maintained and a high drywell pressure signal does
not exist. The ADS initiation timer allows time for the operator

~ .:-~"'..~"..to'~cancel the~ automatic depressurization signal if control room
, information indicates that the signal is false or depressurization
is not needed. Changes are being made to TS Table 3.2.B and 4.2.B

,to reflect the calculation of the accuracy and allowable setpoints
for the ADS initiation timers and ADS high drywell pressure bypass
timers. Bases Section 3.2 is also being revised to reflect these
changes.

General Electric (GE) utilized data from previous Units 1, 2, and
3 analyses and data from similar plants to perform a bounding
analysis for BFN Units 1, 2, and 3. This bounding analysis was
used to develop the present Unit 2 technical specification
setpoints for the ADS initiation and ADS high drywell pressure
bypass timer. The bounding analysis uses a conservative
extrapolation of these data to account for the differences in the
previous"evaluation and for the current design configuration of
BFN. For an ADS high drywell pressure bypass timer analytical
limit„ of. 360 seconds, GE determined that the peak cladding
temperature (PCT) wi,ll not exceed the design goal of
1500 F for the ADS bypass timer.

The TS allowable value for the ADS high drywell bypass timer will
be < 322 seconds. Given non-measurable instrument error, the
maximum time delay for the bypass timer will be approximately 354
seconds established by GE. The TS allowable value for the ADS
initiation timer will be < 115 seconds. Given non-measurable
instrument error, the maximum time delay for the initiation timer
will be approximately 126 seconds which is below the bounding
analytical limit value of 130 seconds established by GE. These
allowable values have been determined by TVA calculations for
Unit 2. The proposed values for Units 1 and 3 are based on the Unit
2,calculations. Trip settings for both timers will be established
in. plant instructions to ensure that the allowable values are not
exceeded, taking into account instrument drift and inaccuxacies.





ENCLOSURE 2

BROWNS FERRY NUCLEAR PLANT

DESCRIPTION AND JUSTIFICATION FOR THE PROPOSED CHANGES

Justification for Chan e (continued)

Both the present ADS initiation timer and the new ADS high drywell
pressure bypass timer are Series 7000 Agastat Time Delay Relays.
Thus, surveillance requirements proposed for the new timer are the
same as those for the present ADS initiation timer.
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ENCLOSURE 3

BROWNS FERRY NUCLEAR PLANT (BFN)

PROPOSED DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATION

Descri tion of Pro osed Technical S ecification Amendment

The technical specifications for BFN Units 1 and 3 are being
revised as a result of design changes to the plant that will add an
ADS high drywell pressure bypass timer to the ADS initiationcircuitry. As a result of a reanalysis by General Electric, the
present'DS timer setpoint has been changed to < 115 seconds from
120 seconds + 5, and the new ADS high drywell pressure bypass timer
setpoint is < 322 seconds. The proposed technical specification
changes also include functional test, calibration, and instrument

-..',-."-.*:.-..=,~,.-.check.'equirements ~for the high drywell pressure bypass timer.

Basis for Pro osed No Si nificant Hazards Consideration
Determination

The NRC has provided standards for determining whether a
significant hazards consideration exists as stated in 10 CFR
50.92(c). A proposed amendment to an operating license involves no
significant hazards consideration if operation of the facility in
accordance with the proposed amendment would not (1) involve a
significant increase in the probability or consequences of an
accident previously evaluated, (2) create the possibility of a new
or different kind of accident from an accident previously
evaluated, or (3) involve a significant reduction in a margin of
safety.
1. The proposed change does not significantly increase the

probability or consequences of an accident previously
evaluated.

The only design basis accident described in chapter 14 of the
Final Safety Analysis Report which is affected by this change
is the main steam line break outside containment. These
technical specification changes will add the ADS high
drywell bypass timer and revise the ADS initiation timer
setpoint to ensure reactor depressurization early enough so the
low pressure injection systems can operate to maintain the PCT
below 1500 'F. The proposed changes comply with the
recommendations of NUREG-0737, Item II.K.3.18 and, physical
changes to the plant meet design specifications for ADS.
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ENCLOSURE 3

BROWNS FERRY NUCLEAR PLANT (BFN)

PROPOSED DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATION

Basis for Pro osed No Si nificant Hazards Consideration
Determination (continued)

The changes will allow the operator sufficient time to
determine the necessity for an ADS initiation and to prevent
unnecessary ADS initiation by resetting the ADS initiation
timer or by utilizing the manual inhibit switch. Therefore,
the consequences of an accident previously evaluated are not
significantly increased.

The proposed changes do not affect any accident precursors;
" .<,''~-.'.therefore,:the probability of occurrence of an accident

previously evaluated is not increased.

2. The proposed change does not create the possibility of a new or
different kind of accident from any accident previously
evailuated. 4

The proposed change to reduce the ADS initiation timer setpoint
from 120 + 5 seconds to < 115 seconds helps to ensure that the
ADS reacts to an accident condition within the time assumed in
FSAR analysis. The proposed addition of the ADS high drywell
pressure bypass timer causes ADS to automatically initiate
for accidents which previously required manual initiation.
These accidents involve line breaks outside the containment
that result in a low reactor water level ADS initiation signal

~ but do-not .result in a high drywell pressure ADS initiation
signal.
The wiring and components for the proposed design change to
add the ADS high drywell bypass timer are similar to or better
than those presently used in the ADS. Therefore, physicalreliability of the new circuits should be at least as good as
present ADS circuits. The present ADS initiation timer and the
new ADS bypass timer are Series 7000 Agastat Time Delay Relays,
thus operating characteristics should be the same. The
possibility of spurious actuation due to equipment failure,
testing, or maintenance errors is slightly greater for the new
cirpuit than for. the present one since the modifications
provide more paths to complete ADS initiation (Boiling Water
Reactor Owners'roup (BWROG) Evaluation of NUREG-0737, Item
II.K.3.18, "Modification of ADS Logic," submitted to NRC under
a cover letter dated October 28, 1982, BWROG-8260, page 57).
However, the possibility of an unnecessary RPV depressurization
is not significantly affected by the proposed modification

,.since any, slight increase in the chance of spurious actuation
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ENCLOSURE 3

BROWNS FERRY NUCLEAR PLANT (BFN)

PROPOSED DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATION

Basis for Pro osed No Si nificant Hazards Consideration
Determination (continued)

I

is offset by a decrease in the possibility of inadvertent
manual depressurization due to operator error (BWROG,
Evaluation of NUREG-0737, Item II.I.3.18, page 56). The
proposed change does not create any new or different modes of
operation, other than those already evaluated.

Therefore, the proposed changes do not create the possibility
of a new or different kind of accident from any accident

"'reviously evaluated.

3. The proposed change does not involve a significant reduction
in a margin of safety.

GE has performed a bounding analysis using previous BFN
analysis and data from similar plants to determine setpoints
for the ADS initiation timer and the new ADS high drywell
bypass timer. This bounding analysis concluded that for an ADS
initiation timer analytical limit of 130 seconds and an ADS
high drywell pressure bypass timer analytical limit of 360
seconds, the PCT will not exceed 1500 F. This temperature is
well below the limiting PCT of 2200 OF.

IInstallation of the new ADS high drywell pressure bypass timer
will meet system design requirements. The addition of the new
timer will help to avoid operator error by providing an
automatic initiation of ADS for line breaks outside containment
that do not result in a drywell high pressure ADS initiation
signal. The proposed changes meet the intent of NUREG-0737,
Item II.K.3.18, for upgrading the design of the ADS.

Therefore, the proposed changes do not involve a significant
reduction in a margin of safety.


