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ENCLOSURE 1
PROPOSED TECHNICAL SPECIFICATIONS REVISIONS
BROWNS FERRY NUCLEAR PLANT
UNITS 1, 2, AND 3

(TVA BFN TS 249)
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Minimum # of

Operable Instrument

Channels

2

-BFN-Unit 2

Instrument #

LI-3-58A
LI-3-588

LI-3-46A
PI-3-74A
P1-3-74B
PI-3-79
XR-64-50
PI-64-678
TI-64-52A8

XR-64-50
'
XR-64-52

N/7A
N/A

PS-64-678
TS-64-52A &

PIS-64-58A &
1S-64-67A

LI-84-2A
LI-84-13A

TABLE 3.2.F

Surveillance Instrumentation

Instrument

Reactor Water Level
Reactor Water Level
Reactor Pressure
Reactor Pressure

Drywell Pressure

Drywell Temperature

Suppression Chamber Air

Temperature
Control Rod Position

Neutron Monitoring

Drywell Pressure

Drywell Temperature and

Pressure and Timer

CAD Tank "A" Level
CAD Tank "B" Level

Type Indication
and Range

Indicator - 155" to
+60"

Indicator - 155" to
60"

Indicator 0-1200 psig

Indicator 0-1200 psig

Recorder 0-80 psia
Indicator 0-80 psia

Recorder, Indicator
0-400°F

Recorder 0-400°F

-

6V Indicating
Lights

SRM, IRM, LPRM
0 to 100% power

Alarm at 35 psig

Alarm if temp.

> 281°F and

pressure >2.5 psig

after 30 minute
delay

Indicator 0 to 100%

Indicator 0 to 100%

)
)
)
)
)
)
)
)
)
)
)

Noies

(1) (2) (3)
(9)
M (@) 3)

(9)
(M) (2) (3)

~

(1) (@) (3)

M (@) (3)

(M (2) 3) 9

(1) (2) (3) (4)
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, NOTES FOR TABLE 3,2.F. .

(1) From and -after the date that one of these parameters is reduced to
one indication, continued operation is permissible during the
succeeding 30 days unless such instrumentation is sooner made
OPERABLE.

(2) From and after the date that one of these parameters is not
indicated in the control room, continued operation is permissible
during the succeeding seven days unless such instrumentation is
sooner made OPERABLE. )

(3) - If the requirements of notes (1) and (2) cannot be met, and if one
of the indications cannot be restored in (6) hours, an orderly
shutdown shall be initiated and the reactor shall be in a cold
condition within 24 hours.

(4) These surveillance instruments are considered to be redundant to
each other., )

(5) From and after the date that both the acoustic monitor and the

- temperature indication on any one valve fails to indicate in the

control room, continued operation is permissible during the
succeeding 30 days, unless one of the two monitoring channels is
sooner made OPERABLE. If both the primary and secondary indication
on any SRV tailpipe is INOPERABLE, the torus temperature will be
monitored at least once per shift to observe any unexplained
temperature increase which might be indicative of an open SRV,

(6) A channel consists of eight sensors, one from each alternating torus
bay. Seven sensors must be OPERABLE for the channel to be OPERABLE.

(7) Yhen one of these instruments is INOPERABLE for more than seven
days, in lieu of any other report required by Specification 6.7.2,
prepare and submit a Special Report to the Commission pursuant to
Specification 6.7.3 within the next seven days outlining the action
taken, the cause of inoperability, and the plans and schedule for
restoring the system to OPERABLE status.

(8) With the plant in the power operation, Startup, or Hot Shutdown
" econdition and with the number of OPERABLE channels less than the
required OPERABLE channels, either restore the INOPERABLE channel(s)
'to OPERABLE status within 72_hours, or.initiate._the preplanned. . -
alternate method of monitoring the appropriate parameter.

(9) If this instrument is inoperable, establish within the next hour a
patrolling fire watch in fire area 16 to ensure that the affected
fire area is checked hourly.

BFN 3.2/4,2-33
Unit 2
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MINIMUﬁ TEST AND CALIBRATION Fi

Instrument Channel

1) Reactor Water Level
(LI-3-46A,58A8B)
]

2) Reactor Pressure
(PI-3-79,74A8B)
]

3) Drywell Pressure -
(PI-64-67B) and XR-64-50

{
4) Drywell Temperaturz .
(TI-64-52AB) and ‘XR-64-50 -

5) Suppression Chamber Air Temperature
(XR-64-52)

8) Control Rod Positi;n

9) Neutron Monitoring

10) Drywell Pressure (PS-64-67B)!
11) Drywell Pressure (?15-64-58A)
12) Drywell Temperature (TS-64-5?A)
13) Timer (1S-64-67A) .
14) CAD Tank Level '

15) Containment Atmosphere Monitors

I

— ’

BFN-Unit 2

TABLE 4.2.F
REQUENCY FOR SURVEILLANCE INSTRUMENTATION

Calibration Frequency

Once/6 months
Once/12 months
Once/6 months
Once/6 months
Once/6 months

N/A

(2)

Once/6 months
Once/6 months
Once/6 months
Once/6 months
Once/6 months
Once/6 months

Instrument Check
Each Shift

Each Shift
Each Shift
Each Shift
Each Shift

Each Shift
Each Shift
N/A

N/A

N/A

N/A
Once/day
Once/day
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3.2 BASES (Cont'd)

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 fill rate and pump out rate timers are used to
determine leakage in the drywell. A system whereby the time interval to
£i1l a 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. A single channel of instruments at the backup control panel
provides the additional indication of reactor vessel water level and
reactor pressure. This indication is available to ensure safe shutdown
capability from outside the control room.

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; however, the plant flood .
protection is always in place and does not depend in any way on advanced

warning. Therefore, during flood conditions, the plant will be permittedp

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 3.2/4.2-69
Unit 2




¥

Te %




° ®

TABLE 3.5-1

MINIMUM RHRSW AND EECW PUMP ASSIGNMENT

-

Time : Minimum
Limit Service Assignment -
(Days) RHRSW - EECW(B)
(D)(E)(6) ' (4) (1) |
Indefinite 7 4
(CY(DI(E)(F)(G) (A)(C)(F)(H) l
30 7 or 6 2 or 3 »
(D)(E)(6) (AY(H) |
7 6 2 ‘
(4) At least one operable pump must be assigned to each header.

(B) Only automatically starting pumps may be assigned to EECW header
service.

(G) Nine pumps must be OPERABLE. Either configuration is acceptable:
7 and 2.or 6 and 3 (except reduced by notes D and E),

(D) Requirements may be reduced by two for each unit with fuel unloaded.

(E)  For units with fuel loaded, the minimum RHRSW pump requirements may
be reduced by one pump for each unit that has been in COLD SHUTDOWN
CONDITION for more than 96 hours. At least 2 of the required pumps
must be powered from separate electric power sources with their
associated RHR pumps, heat exchangers, and diesel generator(s)
OPERABLE.

(F) These minimum service requirements are also applicable to startup
from a COLD SHUTDOWN CONDITION.

(G) RHRSW pumps D2 and either Cl or C2 must.be OPERABLE during unit 2 ° -
REACTOR POWER OPERATION. If D2 or both Cl and G2 pumps are
inoperable, within the next hour establish a patrolling fire watch -
in fire areas/zones shown in Table 3.5-2 to ensure the affected

. -.fire .areas/zones are checked hourlv. )

(H) EECW pumps A3, B3, C3, and D3 must be OPERABLE during unit 2
REACTOR POWER OPERATION. If one or more of these pumps is
inoperable, within the next hour establish a patrolling fire watch
in fire areas/zones shown in Table 3.5-2 to ensure the affected
fire areas/zones are checked hourly.

BFN 3.5/4.5-11
Unit 2
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TABLE 3.5-2

RHRSW/EECHW - ,Fire Areas/Zones to
Pump Inoperableé * ' "***'1 *~J .+ t'Egrablish Patrolling Fire Watch
C1l.and C2 2-2, 2-5, 16, 18
D2t} LT 2-137223, 2-4, 2-6, 9
RO B oony - K ST
A3 . 2-1, 2-2, 2-3, 2-4, 2-5, 2-6, 9
B3 - : 16, 18
c3 S 2%1,2-2, '2-3, 2-4, 2-5, 2-6, 9
D3 16, 18
t et “'“ -,
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3.5 Bases (Cont'd)

The suppression chamber can be drained when the reactor vessel pressure
is atmospheric, irradiated fuel is in the reactor vessel, and work is
not in progress which has the potential to drain the vessel. By
requiring the fuel pool gate to be open with the vessel head removed,
the combined water inventory in the fuel pool, the reactor cavity, and
the separator/dryer pool, between the fuel pool low level alarm and the
reactor vessel flange, is about 65,800 cubic feet (492,000 gallons).
This will provide adequate low-pressure cooling in lieu of CSS and RHR
(LPCI and containment cooling mode) as currently required in
Specifications 3.5.A.4 and 3.5.B.9. The additional requirements for
providing standby coolant supply available will ensure a redundant
supply of coolant supply. Control rod drive maintenance may continue
during this period provided no more than one drive is removed at a time
unless blind flanges are installed during the period of time CRDs‘are
not in place. .

Should the capability for providing flow through the cross-connect
lines be lost, a 10-day repair time is allowed before shutdown is
required. This repair time is justified based on the very small
probability for ever needing RHR pumps and heat exchangers to supply an
adjacent unit.

REFERENCES
1. Residual Heat Removal System (BFNP FSAR subsection 4.8)

2. Core Standby Cooling Systems (BFNP FSAR Section 6)

|
|
|
|
|
|
1 3.5.C. RHR Service Water System and Emergency Equipment Cooling Water System
{ (EECHWS)

|

|

|

|

|

|

|

There are two EECW headers (north and south) with four automatic
starting RHRSW pumps on each header. All components requiring
emergency cooling water are fed from both headers thus assuring
continuity of operation if either header is operable. Each header
alone can handle the flows to all components. Two RHRSW pumps can
supply the full flow requirements of all essential EECW loads for any
abnormal or postaccident situation.

In fire areas 9, 16 and 18 and fire zones 2-1, 2-2, 2-3, 2-4, 2-5, and
2-6, a postulated fire could result in only two EECW pumps being
available that are required by the plant Appendix R evaluation. If one
of these .two remaining EECW pumps was the one allowed by the technical
specifications to be indefinitely out of service, then the required two
EECW pumps for safe shutdown would not be available, If one of the
required EECW pumps is out of service, a hourly patrolling fire watch
will be established in the appropriate fire area/zones as a
compensatory measure. For a fire in any other areas/zones of the
plant, adequate RHRSW swing/EECW pumps are available to supply
necessary cooling water to the diesel generators, even if one of the
EECW pumps is out of service.

BFN 3.5/4.5-26
Unit 2
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BFN
Unit 2

BASES (Cont'd)

There are four RHR heat exchanger headers (A, B, C, & D) with one RHR
heat: exchanger. from each unit. on each header.. There are two - RHRSW
pumps..on each header; one normally assigned to each header (A2,-B2, c2,
or D2) and-one on:alternate. assignment-(Al, Bl, Cl," or'Dl). One RHR
heat exchanger header can adequately deliver!the' flow supplied by both
RHRSW. pumps to any:two of the three RHRSW heat exchangers on the
header. One RHRSW pump can' supply the full flow' requirement of one RHR
heat exchanger. Two.RHR:exchangers can more than adequately handle the
cooling requirements of one unit in any abnormal or postaccident
situation. ' : .

The RHR Service Water, System was designed as a shared system for three
units. The specification, as written, is conservative when
consideration is given to particular pumps being out of service and to
possible valving arrangements. If unusual operating conditions arise
such that more pumps are out of service than allowed by this
specification, a special case request may be made to the NRC to allow
continued operation if the actual system cooling requirements can be
assured, » - .

Should three of the four RHRSW pumps normally or alternately assigned
to the RHR heat exchanger headers supplying the standby coolant supply
connection become inoperable, capability for long-term fluid makeup to
the unit reactor and for cooling of the unit containment remains
operable. Because of the availability of makeup and cooling capability
which is demonstrated to be operable immediately and with specified
subsequent surveillance, a 30-day repair period is justified. Unit 2
may be supplied standby coolant from either of four pumps--Bl, B2, D1,
or D2. Should the capability to provide standby coolant supply be
lost, a 10-day repair time is justified based on the low probability
for ever needing the standby coolant supply.

The plant Appendix R evaluation requires that either RHRSW pump Cl or
D2 be available, however both pumps are required to be operable to
ensure the one required RHRSW pump is available for a specific fire
location. If one of the two required RHRSW pumps is out of service, a
hourly patrolling fire watch will be established in the appropriate
fire areas/zones as a compensatory measure.

Equipment Area Coolers

»

—— n - - — -

There is an equipment area cooler for each RHR pump and an equipment
area cooler for each set (two pumps, either the A and C or B and D
pumps) of core spray pumps. The equipment area coolers take suction
near the cooling air discharge of the motor of the pump(s) served and
discharge air near the cooling air suction of the motor of the pump(s)
served. This ensures that cool air is supplied for cooling the pump
motors.

305/4.5"‘27
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3.5 BASES (Cont'd)

The equipment area coolers also remove the pump, and equipment waste
heat from the basement rooms housing the engineered safeguard i
equipment. The various conditions under which the operation of the
equipment air coolers is required have been identified by evaluating
the normal and abnormal operating transients and accidents over the
full range of planned operations. The surveillance and testing of the
equipment area coolers in each of their various modes is accomplished
during the testing of the equipment served by these coolers. This
testing is adequate to assure the operability of the equipment area
coolers.

REFERENCES

1. Residual Heat Removal System (BFNP FSAR paragraphs 4.8.9.1 and
408.902) "

2. Gore Standby Cooling System (BFNP FSAR subsection 6.7) -

3.5.E. High Pressure Coolant Injection System (HPCIS)

The HPCIS is provided to assure that the reactor core is adequately
cooled to limit fuel clad temperature in the event of a small break in
the nuclear system and loss of coolant which does not result in rapid
depressurization of the reactor vessel. The HPCIS permits the reactor
to be shut down while maintaining sufficient reactor vessel water level
inventory until the vessel is depressurized. The HPCIS continues to
operate until reactor vessel pressure is below the pressure at which
LPCI operation or core spray system operation maintains core cooling.

The capacity of the system is selected to provide this required core
cooling. The HPCI pump is designed to pump 5,000 gpm at reactor
pressures between 1,120 and 150 psig. Two sources of water are
available. Initially, water from the condensate storage tank is used
instead of injecting water from the suppression pool into the reactor.

When the HPCI System begins operation, the reactor depressurizes more
rapidly than would occur if HPCI was not initiated due to the
condensation of steam by the cold fluid pumped into the reactor vessel.
by the HPCI system. As the reactor vessel pressure continues to
decrease, the HPCI flow momentarily reaches equilibrium with the flow
through the break. Continued depressurization caused the break flow to
decrease below the HPCI flow and the liquid iInventory begins to rise.
This.type of response is. typical .of the swmall breaks.. The core never
uncovers and is continuously cooled throughout the transient so that no
core damage of any kind occurs for breaks that lie within the capacity
range of the HPCI.

The minimum required NPSH for HPCI 1s 21 feet. There is adequate
elevation head between the suppression pool and the HPCI pump, such
that the required NPSH is avallable with a suppression pool temperature
up to 140°F with no containment back pressure.

BEN 3.5/4.5-28
Unit 2
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3.5

The HPCIS serves as a backup to the RCICS:as a _source of feedwater

BASES (Cont'd)

. makeup.during primary.system isolation:conditions. . The ADS .serves as a

3.5.F

3.5.G

BFN
Unit 2

backup. to the'HPCIS .for reactor depressurization for postulated
transients and accident. Both.these systems are.checked for.
operability if the HPCI is deteérmined to.be.inoperable: Considering
the «redundant systems, an allowable repair time of.seven days was -
selected; N R voee ™ H T .o » . -

« » R - v
~ ‘..- e [N j's L LR i v = " "

The HPCI ’and'RCIC:as -well-as all. other Core. Standby Cooling Systems
must-be operable when starting up from a Cold Condition. It is
realized that the HPCI is not designed to operate at full capacity
until-reactor pressure exceeds 150 psig and the steam supply to the
HPCI turbine is automatically isolated before the reactor pressure
decreases below 100 psig. It is the intent of this specification to
assure ‘that when the reactor is being started up from a Cold Condition,
the HPCI is not known to be inoperable.

Reactor Core TIsolation Cooling System (RCICS)

[ - 13 " 4
The various conditions under which the RCICS plays an essential role in
providing makeup water.to the.reactor vessel have.been identified.by
evaluating -the.various ‘plant events over the full range of planned
operations. The specifications ensure that the function for which the
RCICS was designed will be available when needed. The minimum required
NPSH for RCIC is 20 feet. .There is adequate elevation head between the
suppression pool and the RCIC pump, such that the required NPSH is
available with a suppression pool temperature up to 140°F with no
containment back pressure. ‘

Because the low-pressure cooling systems (LPCI and core spray) are
capable of providing all the cooling required for any plant event when
nuclear system pressure is below 122 psig, the RCICS is not required
below this pressure. Between.122 psig and 150.psig the RCICS need not
provide its design flow, but reduced flow is required for certain
events. RCICS design flow (600 gpm) is sufficient to maintain water
level above the top of the active fuel for a complete loss of feedwater
flow at design power (105 percent of rated).. . ,

EX T B a-e: ¥ ¥ v e &  as LEY 4
Consideration of. the availability of .the RCICS reveals that the average
risk associated with failure of the RCICS to cool the core when
required is not increased if the RCICS is inoperable for no longer than
seven days, provided that the HPCIS is operable during this period.

REFERENCE

1. Reactor Core Isolation Cooling System (BFNP FSAR Subsection 4.7)

Automatic Depressurization System (ADS) N

o
This specification ensures the operability of the ADS under all
conditions for which the depressurization of the nuclear system is an
essential response to station abnormalities.

3.5/4.5-29
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3.6/4.6 PRIMARY SYSTEM BOUNDARY
LIMI'.I.‘.ING CONDITIONS FOR‘ERA’I‘ION

3.6.D Relief Valves

SURVE QANCE REQUIREMENTS

4.6.D. Relief Valves

MSRV Affected Areas/Zones 3. The integrity of the
- relief valve bellows
2-PCV-1-19 2-3, 2-4, 9 shall be '‘continuously
2-PCV-1-22 2-2 monitored when valves
2-PCV-1-23 2-2 incorporating the bellows
2-pPCV-1-31 2-3, 2-4, 9 ; design are installed.
2-PCV-1-179 2-3, 2-4, 9 .
2-PCV-1-180 2-2 4. At least one relief valve
. shall be disassembled
and inspected each
operating cycle.
3.6.E. Jet Pumps 3.6.E Jet Pumps
1. VWhenever the reactor is in the 1. Whenever there is

BFN

STARTUP or RUN modes, all jet
pumps shall be OPERABLE., If

it is determined that a jet
pump is inoperable, or if two
or more jet pump flow instrument
failures occur and cannot be
corrected within 12 hours, an
orderly shutdown shall be
initiated and the reactor shall
be placed in the COLD SHUTDOWN
CONDITION within 24 hours.

3.6/406"'11

recirculation flow with
the reactor in the
STARTUP or RUN modes
with both recirculation
pumps running, jet pump
operability shall be
checked daily by
verifying that the
following conditions

do not occur
simultaneously:

a. The two recircu-
tion loops have a flow
imbalance of 15% or .. -4
more when the pumps
are operated at the
same speed.

b. The indicated value
of core flow rate
varies from the - .
value derived from - -
loop flow
measurements by more
than 10%.

¢c. The diffuser to lower
plenum differential
pressure reading on an
individual jet pump
varies from the mean
of all Jet pump )
differential pressures
by more than 10%.
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3.6/4.6 BASES
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3.6.D/4.6.D (Cont'd)
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The requirements established above apply when the nuclear, system camn be
pressurized above-ambient»conditions. These requirements are applicable at
nuclear: system pressures below normal operating pressures because abnormal
openational transients could possibly start at these, conditions such that . ,
eventual overpressure relief would be needed. However, these transients are much
less severe, in terms of pressure, than those starting at rated conditions. The
valves needjnot’be functional when the vessel head is removed, since the nuclear
system cannot be pressurized. " ( Coeie e
In fire area 9 and fire zones 2-2, 2-3, and 2-4, a postulated .fire could
potentially disable all but three MSRVs. If one of these three MSRVs was the
MSRV allowed by the technical specifications,to be indefinitely out of service,
then the required number of three MSRVs for safe shutdown would not be
available. If one of the required MSRVs is out of service, an hourly patrolling
fire watch will be established in the appropriate fire areas/zones as a
compensatory measure. For a fire in any other fire areas/zones of the plant, at
least four MSRVs would be available. Thus, even if one MSRV is out of service,
the required number of three MSRVs would remain available for safe shutdown.

REFERENCES
1. Nuclear System Pressure Relief System (BFNP FSAR Subsection 4.4)

2. - Amendment 22 in response to AEC Question 4.2 of December 6, 1971.
3. "Protection Against Overpressure" (ASME Boiler and Pressure Vessel Code,
Section III, Article 9)

4, Browns Ferry Nuclear Plant Design Deficiency Report——Térget Rock
Safety-Relief Valves, transmitted by J. E. Gilleland to F. E. Kruesi,
August 29, 1973 v ;

: ew

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

3.6.E/4.6 ,E Jet Pumps

BFN
Unit 2

Failure of a jet pump nozzle assembly holddown mechanism, nozzle assembly and/or
riser, would increase the cross-sectional flow area for blowdown following .the
design basis double-ended line break. Also, failure of the diffuser would
eliminate the capability to reflood the core to two-thirds height level following
a recirculation line break. Therefore, if a failure occurred, repairs must be
made. .

The detection technique is as follows. With the two recirculation pumps balanced
in speed to within + 5 percent, the flow rates in both recirculation loops will
be verified by control room monitoring instruments. If the two flow rate values
do not differ by more than 10 percent, riser and nozzle assembly integrity has
been verified.

3.6/4.6-31
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3.6/4.6 BASES

3.6.E/4.6.E (Cont'd)

If they do differ by 10 percent or more, the core flow rate measured by
the jet pump diffuser differential pressure system must be checked
against the core flow rate derived from the measured values of loop flow
to core flow correlation. If the difference between measured and derived
core flow rate is 10 percent or more (with the derived value higher)
diffuser measurements will be taken to define tﬁe location within the
vessel of failed jet pump nozzle (or riser) and the unit shut down for
repairs, If the potential blowdown flow area is increased, the system
resistance to the recirculation pump is also reduced; hence, the affected
drive pump will "run out" to a substantially higher flow rate
(approximately 115 percent to 120 percent for a single nozzle failure).
If the two loops are balanced in flow at the same pump speed, the
resistance characteristics cannot have changed. Any imbalance between
drive loop flow rates would be indicated by the plant process
instrumentation. In addition, the affected jet pump would provide a
leakage path past the core thus reducing the core flow rate. The reverse
flow through the inactive jet pump would still be indicated by a positive
differential pressure but the net effect would be a slight decrease

(3 percent to 6 percent) in the total core flow measured. This decrease,
together with the loop flow increase, would result in a lack of
correlation between measured and derived core flow rate. Finally, the
affected jet pump diffuser differential pressure signal would be reduced
because the backflow would be less than the normal forward flow.

A nozzle-riser system failure could also generate the coincident failure
of a jet pump diffuser body; however, the converse is not true. The lack
of any substantial stress in the jet pump diffuser body makes failure
impossible without an initial nozzle-riser system failure.

3.6.F/4.6 .F Recirculation Pump Operation

Steady-state operation without forced recirculation will not be permitted
for more than 12 hours. And the start of a recirculation pump from the
natural circulation condition will not be permitted unless the
temperature difference between the loop to be started and the core
coolant temperature is less than 75°F. This reduces the positive
reactivity insertion to an acceptably low_value.

Requiring the discharge valve of the lower speed loop to remain closed
until the speed of the faster pump is below 50% of its rated speed
provides assurance when going from one-to-two pump operation that
excessive vibration of the jet pump risers will not occur.

3.6.G/4.6.6 Structural Integrity

BFN

The requirements for the reactor coolant systems inservice inspection
program have been identified by evaluating the need for a sampling

- examination of areas of high stress and highest probability of failure in

the system and the need to meet as closely as possible the requirements
of Section XI, of the ASME Boiler and Pressure Vessel Code.

306/406_32
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3.6/4.6 BASES

3.6.6/4.6.G (Cont*d)

The-prqgramureflects the built-in limitations.of-access to:the .reactor

#

coolant systemsit =4 n¥ifoe o i N v M T S ot

AP v O s ge TP e S [ S-S can et b et
It iScinténded that therrequired:- examinations and . inspection be completed
during ‘each -10-year‘’interval. . The-periodic examinations are to be.done
during.refueling outages’or-other.extended plant-shutdown periods. .
Only proven. nondestructive testingvtechniques will be. used; L o
More frequent inspections shall be performed on certain circumferential
pipe.welds as'listed in.Section 4.6:G.4 to provide additional protection
against pipe.whip: .These:welds were selected in respect to their
distance from hangers or supports wherein-a failure of the weld would
permit the unsupported segments of:pipe:to strike the drywell wall or
nearby auxiliary systems or éontrol:systems. Selection was based on
Judgment from actual plant observation of hanger and support locations
and ‘review of:drawings:- -Inspection of all-these welds during each
10~year inspection interval will result in three additional examinations
above the requirements of Section XI of ‘ASME Code.
An augmented inservice surveillance program is required to determine
whether any stress corrosion has occurred in-any stainless steel piping,
stainless components, "and -highly-stressed alloy steel such as hanger
springs, as a result of environmental conditions associated with the
March 22, 1975 fire. )
REFERENCES L e 0

[ « s ] 14 . Yoo - -

1. Inservice-Inspection.and Testing (BFNP FSAR Subsection 4.12)

2. “Inservice:Inspection of’Nuclear Reactor Coolant Systems, Section XI,
ASME Boiler and Pressure Vessel Code

3+ ASME Boiler-and Pressure Vessel Code, Section IIT (1968 Edition)

H -
4. American ‘Society: for Nondestructive Testing :No., SNT—TC—lA
’~(1968 Edition) LI L .
» o e e s "qu!-l' fe ' lm,— .

5. Mechanical Maintenance Instruction 46 (Mechanical Equipment,
Concrete, and Structural Steel Cleaning Procedure for Residue From
Plant Fire —+Units 1 and 2): v . .

6. Mechanical Maintenance Instruction 53 (Evaluation of Corrosion Damage
of Piping Components Which Were Exposed to Residue From March 22,
1975 Fire)

7. Plant Safety Analysis (BFNP FSAR Subsection 4.12)

»

Unit 2
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*8,9/4:9 AUXILIARY ELEc;';AL SYSTEM

LIMITING CONDITIONS FOR OPERATION

3.9 AUXILTARY ELECTRICAIL SYSTEM

Applicability

Applies to all the auxiliary
electrical power system.

Objective

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

Specification '

A, Auxiliary Electrical Equipment

1. The reactor shall not be
started up (made critical)
from the COLD CONDITION
unless the following are
satisfied:

a. Diesel generators A,
B, G, D, 3A, 3B, 3C
and 3D OPERABLE,

b. Requirements 3.9.A.3
- through 3.9.A.6 are
met.

c. At least two of the
following offsite power
sources are available:

(1) The 500-kV systen is
available to the
units 1 and 2 shut-
down boards through
the unit 1 station-'
service transformer

*- TUSS 1B with no
credit taken for the
two 500-kV Trinity
lines. If the
unit 2 station-
service transformer

. is the second source,

a minimum of two
500-kV lines must be
available.

SURVEILLANCE REQUIREMENTS

4.9

-

A.

BFN . 3.9/4.9-1
Unit 2

AUXTLTARY ELECTRICAL_SYSTE

Applicabilit

Applies to the periodic
testing requirements of the
auxiliary electrical system.

Objective

Verify the operability of the
auxiliary electrical system.

Specification
Auxiliary Electrical System

-~

l. Diesel Generators

a. Each diesel
generator shall be
manually started and
loaded once each month
to demonstrate
operational readiness.
The test shall continue .. -:-
for at least a l-hour
period at 75% of rated
load or greater.

During the monthly
generator test, the
— -~diesel generator . -

starting air compressor
shall be checked for
operation and its

=ox s . 3bility to-recharge air
receivers. The
operation of the diesel
fuel o0il transfer pumps
shall be demonstrated,
and the diesel starting
time to reach rated
voltage and speed shall
be logged.




-



* e .—/4

JLIARY EL CAL _SYSTEM

.LIMITING ,CONDLTIONS EOR.OPERATION

3.9.A4 . -Auxiliary Flectrical -Equipment

2. The geactor shall not be
started up (made critical)
_  £rom the, HOT STANDBY CONDITION
~» , unless ,all.of .the following
conditions are satisfied:

At least one offsite power
source is available as
..specified in.3.9.A.1.c.

. -
LIS W S

% N RN

‘s ’n =
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b. Three units 1 and 2 diesel

+  gengrators, and three unit 3

- diesel generators shall be
OPERABLE. ., ., '

c. An additional source of
power. consisting of one

of the following:

(1) A second.offsite ..
power source available
as specified in
3.9.A.1.c.
syt

(2) A fourth OPERABLE "
units 1 and 2 diesel
generatorsand -a,, fourth
OPERABLE:unit 3 diesel
generator. . ., . <

ber v °

SURVEILLANCE REQUIREMENTS

4,9.A. vAuxiliary Electrical- System

2.

d. Requirements 3.9.A. 3 through 3.9.A.6

.are met.

BFN ! ‘ 3.9/409-4

Unit 2

DC Power. System - Unit
Batteries (250-V), Diesel-
Generator Batteries (125-V)
and Shutdown Board: Batteries

.a. Every week the specific

gravity, voltage and
«, temperature: of the pilot
cell .and..overall battery
voltage shall be
measured and logged.

¥

.

b. Every three months the

. measurement. shall- be made
of voltage of each cell
to nearest 0.1 volt,
specific gravity of each
cell, and temperature of
every fifth cell. These
measurements shall be
logged.

c. A battery rated
discharge (capacity)
test shall be performed
and the voltage, time,
and output current
measurements shall
be logged at
intervals not to
exceed 24 months.
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LIMITING CONDITIONS FOR OPERATION
3.9.A.

3.

BFN
Unit 2

4.9 AUXILIARY ELECH

uxilia

AL _SYSTEM

Electrical Equipment 4.9.A.

-

Buses and Boards Available 3.

a.

C.

The respective start bus
is energized for each
common station-service
transformer designated as
an offsite power source,

-

The 4-kV bus tie board

is energized and capable
of supplying power to the
units 1 and 2 shutdown
boards if a cooling tower
transformer is designated
as an offsite power source.

The units 1 and 2 and unit 3
4-kV shutdown boards are
energized.

309/409_5

A

SURVEILLANCE REQUIREMENIS

ilia Electrical Svstem

Logic Systems

Q.

K

Both divisions of the
common accident signal
logic system shall be
tested every 6 months
to demonstrate that it
will function on
actuation of the core
spray system of each
reactor to provide an
automatic start signal to
all 4 units 1 and 2
diesel generators.

Once every 6 months,

the condition under

which the 480-volt load
shedding logic system

is required shall be
simulated using pendant

test switches and/or
pushbutton test switches

to demonstrate that the

load shedding logic

system would initiate

load shedding signals on

the diesel auxiliary .
boards, RMOV boards, and
the 480~V shutdown boards.

= w
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.A. Auxilia;x Electrical Eguigment 4.9.A. Auxilia Electrical System
= . RN L W_- LY LI Y S Y 3 . ¢ - e 8
3.9.A.3. (Cont dz e e - . N
d. The 480~V shutdown boards .
' l3a, ZAL;ZB 34, an& 3B are : T
energized ‘ . . o ’

L I T S « 2o v T al N
[

e. 'The uhits’l and 2 and ~ © -
tnit'3 auxiliary boards ‘
are energized.

f. Loss of voltage and
degraded voltage relays
OPERABLE on 4-kV shutdown C ) ©r
boards A, B, C, D, 3EA, ’
3EB, 3EC, and 3ED.

g. Shutdown buses’ 1 and 2
‘energizéd,

h. The 480-V réactor motor-
operated valve (RMOV) °*
boards 2D & 2E are energized
with motor-generator (mg)
sets 2DN, 2DA, 2EN, and 2EA
in service.

i. The 480-V reactor motor-—
operated valve (RMOV) board
2C is energized. oo * o e

J. The 4-kV bus tie board is . -
available for cross-tying
units 1 and 2 and unit'3‘
4-kV shutdown boards.

4. The three 250-V unit batteries, 4. Undervoltage Relays
the four units 1 and 2 shutdown - - - - . -
board batteries and 3EB shutdown a. (Deleted)
board battery, a battery charger
for .each battery, and associated b. Once every 6 months, the
battery boards are OPERABLE. the conditions under

which the loss of voltage
and degraded voltage
relays are required shall
be simulated with an
undervoltage on each
shutdown board to
demonstrate that the
' associated diesel
: generator will start.
BFN 3.9/4.9-6




' §l .9/4.9 AUXTLIARY ELEC!«;AL SYSTEM

LIMITING CONDITIONS fOR OPERATION

SURVEILLANCE REQUIREMENTS

3.9.A. Auxiliary Electrical Equipment 4.9.A. Auxiliary Electrical System
i 4.9.A.4. (Cont'd)
c. The loss of voltage and -
; degraded voltage relays
which start the diesel
generators from the 4-kV
shutdown boards shall be
calibrated annually for
trip and reset and the
measurements logged.
These relays shall be
‘ calibrated as specified
in Table 4.9.A.4.c.
d. 4-kV shutdown board
voltages shall be
recorded once every
12 hours.
5. Logic Systems 5. 480~V RMOV Boards 2D and 2E
a, Common accident signal a. Once per operating
logic system is OPERABLE. cycle the automatic
transfer feature for
b. 480-V load shedding 480~V RMOV boards 2D
logic system is OPERABLE. and 2E shall be
functionally tested to
verify auto-transfer o
capability. i
6. Diesel Fuel
a. There shall be a minimum
of 103,300 gallons of
diesel fuel in the
standby diesel-generator .. - - . -
fuel tanks for units 1 and 2.
There shall be a minimum

BFN

b.

. of 103.300 gallons of

diesel fuel in the
standby diesel-generator
fuel tanks for units 3.

3.9/409-7




3.974.9 AUXILIARY ELEGTRICAL SYSTEM

"LIMITING' CONDITIONS FOR' OPERATION = ©

3.9.B.

BFN
Unit 2

Operation with Inoperable
Equipment

Whenever the reactor is in
STARTUP mode or RUN mode and
not in a COLD CONDITION, the
availability of electric
power shall be as specified
in 3.9.A except as specified
herein.

1. From and after the date’
that only one offsite
power soutrce is available,
REACTOR POWER OPERATION is
permissible for 7 days.

L4 .

2.a From and after the date
that the 4-kV bus tie
board becomes INOPERABLE,
REACTOR POUER OPERATION is
permissible indefinitely

* provided one of the
required offsite power
sources is not supplied
from the 161~kV system
through the bus’ tie board.

2.b If the 4-kV bus tie board’
becomes unavailable for

. cross-tying units 1 and 2
and unit 3 4-kV .shutdown
boards, within the next hour
establish a patrolling
fire watch in fire zones
2-3 and 2-4 to ensure that
the affected fire zones
are checked hourly.

3.9/4.9-8

"

"SURVEILLANCE REQUIREMENTS ' ~ - -

4.9.B. 'Operation with Inoperable

Equipment

20b

I s - .

When only oné

‘'offsite power source

is OPERABLE, all

units 1 and 2 diesel
generators must be
demonstrated to be
OPERABLE within

24 hours, and power
availability for the
associated boards shall
be verified within one
hour and at least once
per 8 hours thereafter.

When a required

‘offsite power source
“*is unavailable to .

unit 1 because the

4~KV bus tie board

or a start bus is
INOPERABLE, all

unit 1 and 2 diesel
generators shall be
demonstrated OPERABLE
within 24 hours, and
power availability for
the associated boards
shall be verified within
one hour end at least- -
once per 8 hours there-
after. The remaining
offsite source and
associated buses shall
be checked to be

- energized daily.

No additional
surveillance required.
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AUXILIARY ELE CAL SYSTEM

LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.9.B. Operation With Inoperable 4,9,B. Operation With TInoperable

Equipment Equipment

3.a When one of the units 1 3.a VWhen one of the
and 2 diesel generator is units 1 and 2 diesel
INOPERABLE, continued generators is found
REACTOR POWER OPERATION is b to be INOPERABLE,
permissible during the . all of the CS, RHR
succeeding 7 days, (LPCI and contain-~
provided that 2 offsite ment cooling)
power sources are systems and the
available as specified remaining diesel
in 3.9.A.1.c and all of generators and
the unit 2 CS, RHR (LPCI and associated boards
containment cooling) shall be
systems, and the remaining demonstrated to be
three units 1 and 2 diesel OPERABLE immediately
generators are OPERABLE. and daily
If this requirement cannot thereafter.
be met, an orderly
shutdown shall be
initiated and the reactor
shall be in the COLD
SHUTDOWN CONDITION
within 24 hours. -

3.b VWhen one unit 3 diesel 3.b No additional
generator is inoperable, surveillance required.
continued REACTOR POWER
OPERATION is permissible
during the succeeding
7 days. If this require-
ment cannot be met, an
orderly shutdown shall be
initiated and the reactor
shall be in a COLD SHUTDOWN
CONDITION within 24 hours.

4.a When one units 1 and 2 " 4,2 When one units 1 and

. 4-kV shutdown board is 2 4-kV shutdown board
% «« .- INOPERABLE, . continued Yot do-found to be
REACTOR POWER OPERATION is INOPERABLE, all
permissible for a period remaining units 1 and
of 5 days.provided that 2 diesel generators
2 offsite power sources associated with the
are available as remaining 4-kV shutdown
specified in 3.9.A.1l.c ‘boards shall be
and the remaining units 1 demonstrated to be
and 2 4-kV shutdown boards OPERABLE within 24
BFN ‘ 3.9/4.9-9 . :

Unit 2
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*.3,9/4.9 AUXILIARY ELEQ‘CAL SYSTEM .

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.B. Operation With Inoperable 4.,9.B. Operation With Inoperable

Equipment Equipment

‘ and associated diesel hours and power.
generators, and unit 2 CS,- availability for the
RHR (LPCI' and containment remaining 4-kV shut-
cooling) systems, and all down boards shall be
unit 2 480-V emergency verified within 1 hour
power boards are OPERABLE. and at least once per
If this requirement- cannot 8 hours thereafter.
be met, an orderly shutdown
shall be initiated and
the reactor shall be
in the COLD SHUTDOWN
CONDITION within 24 hours.

4.,b VWhen one.unit 3 4-kV shutdown 4.b No additional
board is inoperable, continued surveillance
REACTOR POWER OPERATION is required.
permissible for a period of
5 days. If this requirement
cannot be met, an orderly
shutdown shall be -initiated
and the reactor shall be
in a COLD SHUTDOWN CONDITION
within 24 hours.

5. When one of- the shutdown 5. When a shutdown bus
buses is INOPERABLE, is found to be R
REACTOR POWER OPERATION is INOPERABLE, all ’
permissible for a period 1l and 2 diesel
of 7 days. generators shall be

proven OPERABLE within
24 hours.

6.2 When one of the units 1 6. When one units 1,
and 2 480-V diesel auxiliary- - - and 2 diesel : -.
boards becomes INOPERABLE, auxiliary board is
REACTOR POWER OPERATION is found to be ’

. permissible for a period INOPERABLE, each
.of 5§ days, unit 1 and 2 diesel
generator shall be

6.b When one of the unit 3 proven OPERABLE within
480-V diesel auxiliary 24 hours and power
boards become INOPERABLE, availa