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TABLE 3.5-1

Time Minimum
Limit Service Assignment
(Days) RHRSW EECcW(2)
(4) @D
Indefinite 7 3
(3)(4) (L) (3)
30 7 or 6 2 or 3
(4) ey
.7 6 2

(1) At least one OPERABLE pwmp must Ye assigned to each header.

(2) Only automatically starti ps may be assigned to EECW header

service.

(3) Nine pumps must be OPERAB
acceptable: 7 and 2 or

{ther configuration is

(4) Requirements may be reduced by twd\ for each unit with fuel
unloaded.

BFN 3.5/4.5-11
Unit 1



BFN
Unit 1
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3.5/4.5 GCORE AND COwsAINMENT COOLING SYSTEMS Rl

LIMITING CONDITIONS FQR OPERATION SURVEILLANCE REQUIREMENTS

3.5.C 4.5.C RHR Service Water and Emergency

Equipment Cooling Water Svystems

(EECWS) (Continved) (EECWS) (Continued)

4, One of the DI\ or D2 RHRSW 4, No additional surveillance
pumps assigned\ to the RHR is required.
heat exchanger (upplying
the standby coolant supply
connection may be
inoperable for a period
not to exceed 30 days
provided the OPERABLE pump
is aligned to supply \the
RHR heat exchanger header
and the associated diesel
generator and essential :
control valves are OPERABLE.

5. The standby coolant supply
capability may be inoperabl
for a period not to exceed
10 days.

6. If Specifications 3.5.C.2
through 3.5.C.5 are not
met, an orderly shutdown
shall be initiated and the
unit placed in the COLD
SHUTDOWN CONDITION withi
24 hours.

7. There shall be at lgast
2 RHRSW pumps, assbciated
with the select RHR pumps,
aligned for RHR heat
exchanger sept¥ice for
vessel
irradiated fuel.

BFN 3.5/4.5-12 Amendment No. 153, 169
Unit 1



3.5/4.5°

CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDIT&ONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

E.

BFN
Unit 1

cooler is considered to
be OPERABLE.

cooler is not OPERABLE,
the pump(s) served by thiat
cooler must be considered
inoperable for Technical
Specification purposes.

High Pressure Coolant Injection
System (HPCIS)

1. The HPCI system shall be
OPERABLE:

(1) PRIOR TO STARTUR/from a
COLD CONDITIONY or

(2) whenever/there is

is /fgreater than 122 psig,
cept as specified in
pecification 3.5.E.2.

3.5/4.5-13

4,5.D Equipment Area Coolers

1, Each equipment area cooler
is operated in conjunction
with the equipment served
by that particular cooler;

therefore, the equipment

High Pressure Coolant
Injection System (HPCIS)

1. HPCI Subsystem testing
shall be performed as
follows:

a. Simulated Once/
Automatic operating
Actuation cycle
Test
Pump Per

PERA- Specification
LITY 1.0.MM

¢. Motyr Oper- Per
ated\Valve Specification
OPERABRILITY 1.0.MM

d. Flow Ra at Once/3
normal months

reactor
vessel
operating
pressure

Amendment No. 159



3.5/4.5 CORE AND CONTAINMENT CQOLING SYSTEMS

AﬁLIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
3.5.E High Pressure Coolant Iniection 4,5,E High Pressure Coolant Injection
System (HPCIS) System (HPCIS) —

4,5,E.1 (Cont'd)

e. Flow te at Once/
150 operating
cycle

e HPCI pump shall
eliver at least
5000 gpm during each
flow rate test.

Verify that Once/Month
each valve

(manual, power-
operated, or

automatic) in the
injection flow-

path that 1is not

locked, sealed, or
otherwise secured in .
position, is in its
correct* position.

If the HPCI system is
inoperable, the reactor may
remain in operation for a
period not to exceed 7 days,
provided the ADS, GCSS,
(LPCI), and RCICS are
OPERABLE.

2. No additional surveillances
are required. ~t

3. If Specifications 3.
or 3.5.E.2 are not

Except that an automatic
lve capable of automatic

an orderly shutdo shall resurn to its ECCS position
be initiated and the whem an ECCS signal is
reactor vessel prgssure prese may be 1in a

shall be reduced/to 122 position for another mode of
psig or less within 24 operatio
hours.

F. Reactor Core Isolation Cooling F. Reactor Core Isolatisn Cooling

System (RCICS System (RCICS)
1. The RCI?E/éhall be OPERABLE: 1. RCIC Subsystem testiﬁé«shall
be performed as follows:

(1) PRIOR TO STARTUP from a

COLD CONDITION; or a. Simulated Auto- Once/
matic Actuation operating
Test cycle
BFN 3.5/4.5-14 Amendment No. 159, 169

Unit 1




3,5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS
LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.5.F Reactor Core Isolation Cooling

System (RCICS)

4.,5.F.1 (Cont'd)

3.5.F.1 (Cont'd)

(2) whenever there is b. Pump Per
iyradiated fuel in the OPERABILITY Specifi-
reactor vessel and the cation
reactor vessel pressure 1.0.MM
is above 122 psig,
excefht as specified in ¢. Motor-Operated Per

3.5.F\2. A Valve
OPERABILITY

Flow Rate at

"low Rate at Once/
150 psig operating
cycle .

The RCIC pump shall
deliver at least 600 gpm
during each flow test.

2. If the RCICS is inoperable
the reactor may remain i
operation for a period Aot
to exceed 7 days if
HPCIS is OPERABLE
such time.

f. Verify that Once/Month
each valve
(manual, power-
operated, or
automatic) in the
injection flowpath
that is not locked,
sealed, or other-
wise secured in
position, is in its
correct* position.

3. If Specificatigns 3.5.F.1
or 3.5.F.2 ape not met, an
orderly shyfdown shall be
initiated/and the reactor
shall be/depressurized to
less than 122 psig within 2,\No additional surveillances

re required.

Except that an automatic
alve capable of automatic
raturn to its normal
position when a signal is
present may be in a

on for another mode
of operation.

BFN 3.5/4.5-15
Unit 1 Amendment No. 169



3.5/4.5

CORE_AND CONTAINM.

COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.5.6

BFN
Unit 1

Automatic Depressurization
System (ADS

1.

Four of the six valves of
the Automatic
Depressurization System
shall be OPERABLE:

IOR TO STARTUP
from a COLD CONDITION,
or,

(L

(2) whenewer there is
irradiated fuel in the
reactor ssel and the
reactor vessel pressure
is greater
except as spekified in
3.5.G.2 and 3.
below.

If three of the six AD
valves are known to be
incapable of automatic
operation, the reactor ma
remain in operation for a
period not to exceed 7 days,
provided the HPCI system
OPERABLE. (Note that the
pressure relief functio
these valves is assure
Section 3.6.D of thes

operation, an i
orderly shutdo shall be
initiated, with the reactor
in a HOT SHUTPOWN CONDITION
in 6 hours, d in a COLD
SHUTDOWN CONDITION in the
following X8 hours.

If Specifications 3.5.G.1
and 3.5.G.2 cannot be met,
an orderly shutdown will be
initiated and the reactor
vessel pressure shall be
reduced to 105 psig or less

within 24 hours.

3.5/4.5-16

4.5.G Automatic Depressurization

System (ADS)

1. During each operating
cycle the following
tests shall be/ performed
on the ADS:

a. A sfmulated automatic

refueling outage.

is covered in
4.6.D.2.

. No additional surveillances
are required.

Amendment No. 169

acfuation test shall
performed PRIOR TO
TARTUP after each

Manual surveillance
of the relief valves



3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING tONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.5.H. Malintenance of Filled Discharge

of these sygtems to the last
block valve §hall be filled.

The suction of\the RCIC and HPCI
pumps shall be Qligned to the
condensate storage tank, and

the pressure suppression chamber
head tank shall notmally be aligned
to serve the dischatxge piping of

piping if the PSC head
is unavailable. The pre
indicators on the dischar
RHR and CS pumps shall indicate
not less than listed below.

P1-75-20 48 psig
P1-75-48 48 psig
P1-74-51 48 psi

P1-74-65

BFN 3.5/4.5-17

Unit 1

4.5.H. Maintenance of Filled Discharge
Pipe

The following surveillance
requirements shall be adhered
to assure that the discharge
piping of the core spr
systems, LPCI, HPCI,
are filled:

of these systems shall
vented from the high point
and water flow determined.

2. Following any period where the
LPCI or core spray systems
have not been required to be
OPERABLE, the discharge piping
of the inoperable system shall
be vented from the high point
prior to the return of the
system to service.

3. Whenever the HPCI or RCIC
system is lined up to take
suction from the condensate
storage tank, the discharge
piping of the HPCI and RCIC
shall be vented from the high
point of the system and water
flow observed on a monthly
basis.

4., When the RHRS and the CSS are
required to be OPERABLE, the
pressure indicators which
monitor the discharge lines
shall be monitored daily and
e pressure recorded.

Amendment No. 169



p—_e

3.5.A. Core Spray System {CSS) and 3.5.B Residual Heat Removal System (RHRS)

Analyses presented in the FSAR* and analyses presented in conformance
with 10 CFR 50, Appendix K, demonstrated that the core spray system in
conjunction with two LPQI pumps provides adequate cooling to the core to
dissipate the energy asspciated with the loss-of-coolant accident and tg
limit fuel clad temperatyre to below 2,200°F which assures that core
geometry remains intact and to limit the core average clad metal-warer
reaction to less than 1 percent. Core spray distribution has beem shown
in tests of systems similar to design to BFNP to exceed the mindmum
requirements. In addition) cooling effectiveness has been demonstrated
at less than half the rated flow in simulated fuel assembli€s with heater
rods to duplicate the decay\heat characteristics of irradfated fuel.

The RHRS (LPCI mode) is designed to provide emergency /cooling to the core
by flooding in the event of a\loss—of-coolant accidefit. This system is
completely independent of the tore spray system; hbowever, it does
function in combination with the core spray syst€m to prevent excessive
fuel clad temperature. The LPCHK mode of the RHRS and the core spray
system provide adequate cooling for break areds of approximately 0.2
square feet up to and including the double-énded recirculation line break
without assistance from the high-pressure /emergency core cooling
subsystems.

The intent of the CSS and RHRS specifications is to not allow startup
from the cold condition without all/agsociated equipment being OPERABLE.
However, during operation, certaincomponents may be out of service for
the specified allowable repair times. e allowable repair times have
been selected using englneering/ judgment based on experiences and
supported by availability ana)Yysis.

Should one core spray loop become inoperable, the remaining core spray
loop, .the RHR System, and/the diesel generators are required to be
OPERABLE should the need/ for core cooling akise. These provide extensive
margin over the OPERAB equipment needed foxr adequate core cooling.

With due regard for tHis margin, the allowable repair time of seven days
was chosen.

Should one RHR pump (LPCI mode) become inoperable, three RHR pumps

(LPCI mode) and rhe core spray system are availahle. Since adequate core
cooling is assufed with this complement of ECCS, & seven day repair
period is Jjustified.

Should two RHR pumps (LPCI mode) become inoperable, there remains no
reserve (rédundant) capacity within the RHRS (LPCI mode). Therefore, the
affected Anit shall be placed in cold shutdown within \24 hours.

*A detailed/functional analysis is given in Section 6 of the RFNP FSAR.

- BFN 3.5/4.5-26 Amendment No. 169

Unit 1



3.5 BASES (Cont'd)

Should one RHR pump (containment cooling mode) become inopepdble, a
complement of three full capacity containment heat removal/systems is
still available. Any two of the remaining pumps/heat exfhanger
combinations would provide more than adequate containmpént cooling for any
abnormal §r postaccident situation. Because of the dvailability of
equipment {n excess of normal redundancy requirements, a 30-day repair
period is stified.

Should two RNR pumps (containment cooling mod#) become inoperable, a full
heat removal yystem is still available. The¢ remaining pump/heat
exchanger combinations would provide adequdte containment cooling for any
abnormal postactident situation. Becaus¢ of the availability of a full
complement of heat removal equipment, a/7-day repair period is justified.

Observation of the ‘stated requiremenys for the containment cooling mode
assures that the suppression pool ayd the drywell will be sufficiently
cooled, following a lgpss-of-coola accident, to prevent primary
containment overpressurization. e containment cooling function of the
RHRS is permitted only after th¢ core has reflooded to the two-thirds
core height level. This\ prevedts inadvertently diverting water needed
for core flooding to the \lesg/urgent task of containment cooling. The
two-thirds core height levwel/ interlock may be manually bypassed by a
keylock switch.

Since the RHRS is filled /with low quality water during power operation,
it is planned that the gystem\pe filled with demineralized (condensate)
water before using the/shutdown cooling function of the RHR System.

Since it is desirable/to have the RHRS in service if a "pipe-break" type
of accident should o¢cur, it is permitted to be out of operation for only
a restricted amount /of time and when the system pressure is low. At
least one-half of the containment cgoling function must remain OPERABLE
during this time period. Requiring two OPERABLE CSS pumps during
cooldown allows fbr flushing the RHRS\even if the shutdown were caused by
inability to meet the CSS specificatioRs (3.5.A) on a number of OPERABLE
pumps. :

When the react/or vessel pressure is atmospheric, the limiting conditions
for operation/ are less restrictive. At atmpspheric pressure, the minimum
requirement is for one supply of makeup wateyr to the core. Requiring two
OPERABLE RHE pumps and one CSS pump provides tedundancy to ensure makeup
water availability.

Should on¢ RHR pump or associated heat exchanger\located on the unit
cross~conhection in the adjacent unit become inoperable, an equal
capabilify for long-term fluid makeup to the reactoy and for cooling of
the conyYainment remains OPERABLE. Because of the aveilability of an
equal makeup and cooling capability, a 30-day repair geriod is justified.

BFN 3.5/4.5-27 Amendment No. 169
Unit 1



3.5

3.5.C. RHR Service Water

BFN

Bases (Cont'd)

The suppression champer can be drained when the reactor vessel pressure
is atmospheric, irradiated fuel is in the reactor véssel, and work is not

the fuel pool gate to ke open with the vessel heZd removed, the combined
water inventory in the
separator/dryer pool, between the fuel pool 1 level alarm and the
reactor vessel flange, is about 65,800 cubic/feet (492,000 gallons),

This will provide adequat& low-pressure cooling in lieu of CSS and RHR
(LPCI and containment cooling mode) as curfently required in
Specifications 3.5.A.4 and 3.5.B.9. The Additional requirements for
providing standby coolant supply availalle will ensure a redundant supply
of coolant supply. Control rod drive paintenance 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 i llowed before shutdown is required.
This repair time is justified on the very small probability for
ever needing  RHR pumps and he exchangers to supply an adjacent unit.

REFERENCES
1. Residual Heat Removal System (BFNP\FSAR subsection 4.8)
2. Core Standby Cooli:z/%ystems (BFNP AR Section 6)

stem and Emergency Equipment Cooling Water System

(EECWS)

There are two EECW aders (north and south) with four automatic starting
RHRSW pumps on each/header. All components Yequiring emergency coocling
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 RSW pumps can supply the full flow requirements of all
essential EECW lgads for any abnormal or postacktident situation.

There are four R 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 head (A2, B2, C2, or D2)
and one on alternate assignment (Al, Bl, Cl, or D1)) One RHR heat
exchanger hedder can adequately deliver the flow supflied by both RHRSW
pumps to any two of the three RHRSW heat exchangers of the header. One

RHRSW pump ¢an supply the full flow requirement of one\RHR heat
exchanger. / Two RHR heat exchangers can more than adequijtely handle the
cooling redquirements of one unit in any abnormal or posticcident
situation.

3.5/4.5-28
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3.5.D

BFN
Unit 1

BASES (Cont'd)

The RHR Service Water System yvas designed as a shared system fgr three
units. The specification, as|{written, is conservative when
consideration is given to particular pumps being out of ser ice and to
possible valving arrangements) If unusual operating condjtions arise
such that more pumps are out of service than allowed by £his
specification, a special case request may be made to tHe NRC to allow
continued operation if the actyal system cooling reqyirements can be
assured.

Should one of the two RHRSW pump® normally or a ernately assigned to
the RHR heat exchanger header supplying the st#ndby coolant supply
connection become inoperable, an gqual capabjlity for long~-term fluid
makeup to the unit reactor and fo cooling 6f the unit containment
remains OPERABLE. Because of the 3jvailabjlity of an equal makeup and
cooling capability, a 30-day repair per 6§d is justified. Should the
capability to provide standby coolant stipply be lost, a 10-day repair
time is justified based on the low drgbability for ever needing the
standby coolant supply. Verificatig that the LPCI subsystem cross-tie
valve is closed and power to its operator is disconnected ensures that
each LPCI subsystem remains indepgndept and a failure of the flow path
in one subsystem will not affect/the filow path of the other LPCI
subsystem,

Equipment Area Coolers

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 dikscharge of the motqr of the pump(s) served and
discharge air near the/ cooling air gsuction\ of the motor of the pump(s)
served. This ensures that cool air is supplied for cooling the pump
motors.

The equipment areg coolers also remove the pump, and equipment waste
heat from the basément rooms housing the eng eered safeguard
equipment. The Afarious conditions under which the operation of the
equipment air cbolers is required have been identified by evaluating
the normal and/abnormal operating transients and accidents over the
full range of/planned operatioms. The surveillance and testing of the
equipment arg¢a coolers in each of their various \modes is accomplished
during the festing of the equipment served by thkse coolers. This
testing is /adequate to assure the OPERABILITY of \the equipment area
coolers.

REFERENCES
1. Regidual Heat Removal System (BFN FSAR Section 4.8)

2. bre Standby Cooling System (BFN FSAR subsection \6.7)

3.5/4.5-29 Amendment No. 139




3.5

3.5.E.

BFN
Unit 1

——l

BASES (Cont'd)
High Pressure Coolant In{jection System (HPCIS

The HPCIS is provided to jssure 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 reagtor vessel. The HPCIS permits the reactor
to be shut down while mainta{ning sufficient reactor vessel water level
inventory until the vessel i3 depressurized. The HPCIS contifues to
operate until reactor vessel pressure is below the pressure At which
LPCI operation or core spray system operation maintains cope cooling,

The capacity of the system is sklected to provide this réquired core
cooling. The HPCI pump 1s desighed to pump 5,000 gpm sf£ reactor
pressures between 1,120 and 150 psig. Two sources of Aater are
available. Initially, water from'\the condensate stoyage tank is used
instead of injecting water from the suppression pool into the reactor.

When the HPCI System begins operation, the reactof depressurizes more
rapidly than would occur if HPCI was ot initiated due to the
condensation of steam by the cold fluidd pumped Anto the reactor vessel
by the HPCI system. As the reactor vegsel pressure continues to
decrease, the HPCI flow momentarily reathes equilibrium with the flow
through the break. Continued depressurigatjon caused the break flow to
decrease below the HPCI flow and the liquid¢ inventory begins to rise.
This type of response is typical of the small breaks. The core never .
uncovers and is continuously cooled throyghout the transient so that no
core damage of any kind occurs for breals that lie within the capacity
range of the HPCI.

The minimum required NPSH for HPCI isg/ 21 feet There is adequate
elevation head between the suppressib6tn pool and the HPCI pump, such
that the required NPSH is available/with a suppression pool temperature
up to 140°F with no containment hagk pressure.

The HPCIS serves as a backup to the RCICS as a source of feedwater
makeup during primary system is¢lation conditions.\ The ADS serves as a
backup to the HPCIS for reactor depressurization fdr postulated
transients and accident. The S and RHRS (LPCI) pr§jvide adequate core
cooling at low reactor pressure when RCICS and ADS aye no longer
necessary. Considering the redundant systems, an allpwable repair time
of seven days was selected.

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 ig not designed to operate at full\ capacity
until reactor pressure ¢xceeds 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 specifidation to
assure that when the feactor is being started up from a Cold \Condition,
the HPCI is not kno to be inoperable.

3.5/4.5-30 Amendment No. 169



3.5

3.5.F

3.5.G

BFN
Unit 1

BASES (Cont'd)
Reactor Core Isolation Cdoling System RCICS

The various conditions unfler which the RCICS plays an esseptial role in
providing makeup water to\the reactor vessel have been idéntified by
evaluating the various plapt events over the full range/of planned
operations. The specifications ensure that the function for which the
RCICS was designed will be jvailable when needed. The minimum required
NPSH for RCIC is 20 feet. here is adequate elevafion head between the
suppression pool and the RCIC\pump, such that the’ required NPSH is
available with a suppression pool temperature yp to 140°F with no
containment back pressure.

Because the low-pressure cooling ‘systems (KPCI and core spray) are
capable of providing all the cooldng required for any plant event when
nuclear system pressure is below 122 psig, the RCICS is not required
below this pressure. Between 122 p§ig and 150 psig the RCICS need not
provide its design flow, but reducedy/flow is required for certain
events. RCICS design flow (600 gpm s sufficient to maintain water
level above the top of the active Auel for a complete loss of feedwater
flow at design power (105 perceny of rited).

Consideration of the availabilfty of the RCICS reveals that the average
risk associated with failure of the RCIC3 to cool the core when
required is not increased if the RCICS is\inoperable for no longer than
seven days, provided that rhe HPCIS is OPERABLE during this period.
REFERENCE

1. Reactor Core Isolgtion Cooling System (BFNF FSAR Subsection 4.7)

Automatic Depressurfzation System (ADS)

This specification ensures the OPERABILITY of thg ADS under all
conditions for which the depressurization of the huclear system is an
essential respoase to station abnormalities.

The nuclear system pressure relief system provides jutomatic nuclear
system depregsurization for small breaks in the nuclear system so that
the low-pregsure coolant injection (LPCI) and the coke spray subsystems
can operatg¢ to protect the fuel barrier. Note that this specification
applies ornfly to the automatic feature of the pressure yelief system.

Specification 3.6.D specifies the requirements for the Rpressure relief
functiop of the valves. It is possible for any number of the valves
assign¢d to the ADS to be incapable of performing their ADS functions
becauge of instrumentation failures yet be fully capable &f performing
their/ pressure relief function.
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Because the automatic deptessurization system does not provide makeup to
the reactor primary vessell, no credit is taken for the /team cooling of
the core caused by the system actuation to provide fupther conservatism
to the CSCS.

With two ADS valves known to\ be incapable of automfgtic operation, four
valves remain OPERABLE to peAform their ADS funct on. The ECCS
loss-of-coolant accident anal¥ses for small line/breaks assumed that four
of the six ADS valves were OPERABLE. Reactor operation with three ADS
valves inoperable is allowed to\continue for séven days provided that the
HPCI system is OPERABLE. Operation with more/than three of the six ADS
valves inoperable is not acceptabBle.

Maintenance of Filled Discharge Pike

If the discharge piping of the core \spray) LPCI, HPCIS, and RCICS are not
filled, a water hammer can develop in this piping when the pump and/or
pumps are started. To minimize damagk Yo the discharge piping and to
ensure added margin in the operation o¥ these systems, this Technical
Specification requires the discharge lfnes to be filled whenever the
system is in an OPERABLE condition. ff\a discharge pipe is not filled,
the pumps that supply that line must/be hssumed to be inoperable for
Technical Specification purposes.

The core spray and RHR system discharge piping high point vent is
visually checked for water flow oxce a month and prior to testing to
ensure that the lines are filled The visual checking will avoid
starting the core spray or RHR s{stem with a discharge line not filled.
In addition to the visual obseryation and to ‘ensure a filled discharge
line other than prior to testing, a pressure quppression chamber head
tank is located approximately 20 feet above thb discharge line high point
to supply makeup water for thgse systems. The ‘condensate head tank
located approximately 100 fedt above the dischaxge high point serves as a
backup charging system when the pressure suppresgion chamber head tank is
not in service. System disfharge pressure indicators are used to
determine the water level gbove the discharge 1in high point. The
indicators will reflect approximately 30 psig for u water level at the
high point and 45 psig fo¥ a water level in the prassure suppression
chamber head tank and are monitored daily to ensure\that the discharge
lines are filled.

When in their normal standby condition, the suction for the HPCI and RCIC
pumps are aligned to the condensate storage tank, whith is physically at
a higher elevation than the HPCIS and RCICS piping. his assures that

the HPCI and RCIC disdharge piping remains filled. Fukther assurance is
provided by observing/water flow from these systems' high points monthly.

Maximum Average Planar Linear Heat Generation Rate (MAP GR)

This specification dssures that the peak cladding temperature following
the postulated design basis loss-of-coolant accident will\not exceed the
limit specified in the 10 CFR 50, Appendix K.
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The peak cladding tempenature following a postulated logs-of-coolant
accident is primarily a function of the average heat gg¢neration rate of
all the rods of a fuel assembly at any axial location/and is only
dependent secondarily on the rod-to-rod power distribution within an
assembly. Since expected \local variations in power/distribution within
a fuel assembly affect the\calculated peak clad temperature by less
than + 20°F relative to the peak temperature for/a typical fuel design,
the limit on the average linear heat generation/rate is sufficient to
assure that calculated tempqratures are within/the 10 CFR 50 Appendix K
limit. The 1limiting value fbr MAPLHGR is sh in Tables 3.5.I1-1, -2,
-3, -4, -5, and -6. The analyses supporting these limiting values are
prasented in Reference 4.

Linear Heat Generation Rate (LHGR)

This specification assures that\the linear heat generation rate in any
rod is less than the design lindar at generation 1f fuel pellet
densification is postulated.

The LHGR shall be checked daily diiring reactor operation at

> 25 percent power to determine /if\ fuel burnup, or control rod movement
has caused changes in power digtriBution. For LHGR to be a limiting
value below 25 percent rated ermal power, the MTPF would have to be
greater than 10 which is pre¢luded by a considerable margin when
employing any permissible cgntrol rod pattern.

Minimum Critical Power Rafio (MCPR)

At core thermal power lg¢vels less than dr equal to 25 percent, the
reactor will be operating at minimum recyrculation pump speed and the
moderator void content/ will be very smalll. For all designated control
rod patterns which ma¥ be employed at this point, operating plant
experience and the 1 hydraulic analysis §{ndicated that the resulting
MCPR value is in extess of requirements by considerable margin. With
this low void contént, any inadvertent core\flow increase would only
place operation i a more conservative mode telative to MCPR. The
daily requiremeny{ for calculating MCPR above 25 percent rated thermal
power is sufficient since power distribution 3hifts are very slow when
there have not been significant power or contrbl rod changes. The
requirement for calculating MCPR when a limiti control rod pattern is
approached engures that MCPR will be known follqwing a change in power
or power shape (regardless of magnitude) that coyld place operation at
a thermal 1limit.

The fuel /cladding integrity safety limits of Section 2.1 were based on
a total peaking factor within design limits (FRP/C PD > 1.0). The
APRM instruments must be adjusted to ensure that the \core thermal
limits  are not exceeded in a degraded situation when entry conditions
are less conservative than design assumptions.
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. References

1. "Fuel Densification Effects on General Electrif Boiling Water
Reactor Fuel,” Supplements 6, 7, and 8, NEIM-20735, August 1973.

2. Supplement to Technical Report on Densififation of General
Electric Reagtor Fuels, December 14, 1974 AUSA Regulatory Staff).

3. Communication:\ V. A. Moore to I. S. Mi thell, "Modified GE Model
for Fuel Densi cation,"” Docket 50-321,/ March 27, 1974.

4. Generic Reload Fluel Application, Licehsing Topical Report,
NEDE-24011-P-A an Addenda.

5. Letter from R. H. chholz (GE) t¢/ P. S. Check (NRC), "Response to
NRC Request For Inf rmation On O Computer Model," September 5,
1980.

!
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4.5 Core and Containment Cooling Systems Surveillance Frequenciles

The testing interjal for the core and containment cooling sygtems is
based on industry|practice, quantitative reliability analysy¥s, judgment
and practicality.| The core cooling systems have not been designed to be
fully testable durning operation. For example, in the casg¢ of the HPCI,
automatic initiatibn during power operation would result in pumping cold
water into the reattor vessel which is not desirable. gomplete ADS
testing during power operation causes an undesirable lgss-of-coolant
inventory. To increase the availability of the core #nd containment
cooling system, the \components which make up the sysfem, i.e.,
instrumentation, pumps, valves, etc., are tested frédquently. The pumps
and motor operated injection valves are also tested in accordance with
Specification 1.0.MM to assure their OPERABILITY./ A simulated automatic
actuation test once eagh cycle combined with tesfing of the pumps and
injection valves in accordance with Specificatign 1.0.MM is deemed to be
adequate testing of these systems. Monthly alignment checks of valves
that are not locked or sealed in position whith affect the ability of the
systems to perform their intended safety f tion are also verified to be
in the proper position. alves which automatically reposition themselves
on an initiation signal are permitted to bé in a position other than
normal to facilitate other dperational modes of the system.

When components and subsystem§ are out-gf-service, overall core and
containment cooling reliabilit is maifftained by OPERABILITY of the
remaining redundant equipment.

Whenever a CSCS system or loop is made inoperable, the other CSCS systems
or loops that are required to be OPERABLE shall be considered OPERABLE if
they are within the required surveillance testing frequency and there is
no reason to suspect they are ingpe able. If the function, system, Or
loop under test or calibration i8 found inoperable or exceeds the trip
level setting, the LCO and the fequirad surveillance testing for the
system or loop shall apply.

Maximum Average Planar LHGR LHGR, and M

The MAPLHGR, LHGR, and MCPR shall be checkkd daily to determine if fuel
burnup, or control rod mo ement has caused ghanges in power
distribution. Since changes due to burnup axe slow, and only a few
control rods are moved daily, a daily check of power distribution is
adequate.

BFN 3‘.5/4.5_35 Amendment No. 59, 169
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TABLE 3.5-1
Time Minimum
Limit Service Assygnment
(Days) RHRSW EECW(2)
(4) (1)
Indefinite 7 3
(3)(4) (L) (3)
30 7 6 2 or 3
(4) (1)
7 6 2

(1)
(2)

(3)

(4)

BFN
Unit 2

At léast one OPERABLE pump/must be assigned to each header.

Only automatically starting Rumps may be assigned to EECW header
service.

Nine pumps must be OPERABLE. Either configuration is
acceptable: 7 and 2/or 6 and 3.

or each unit with fuel

Requirements may b
unloaded.

reduced by two
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIQNS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.5.C RHR Service Water and Eﬁgfgency
Equipment Cooling Wané} Systems
(EECWS) (Continued)

4., No additional Surveillance
is required.

the D1, D2, Bl, B2
s assigned to the

not to exceed 30 days
provided the OPERABLE pump
is aligned to supply the
RHR heat exchangen header
and the associated \diesel
generator and essential
control valves are OPERABLE.

5. The standby coolant SupiNy
capability may be inoperafle
for a period not to exceed
10 days.

6. If Specifications 3.5.C.2
through 3.5.C.5 are not
met, an orderly shutdown
shall be initiated and the
unit placed in the COLD
SHUTDOWN CONDITION within
24 hours.

7. There shall be at leas
2 RHRSW pumps, associ
with the selected RHR/ pumps,
aligned for RHR hea
exchanger service for
each reactor vesse
containing irradiAted fuel,

BFN 3.5/4.5-12 Amendment No. 149, 169
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3,5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS -

LIMITING CONDITIO“S FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.5.D

EO

BFN
Unit 2

Equipmei& Area Coolers

1., The equipment area cooler
associjted with each RHR
pump any the equipment
area cooler associated
with each\set of core
spray pump
or B and D)\must be
OPERABLE at all times
when the pump\or pumps
served by that\specific
cooler is considered to
be OPERABLE.

inoperable for Technica
Specification purposes.

High Pressure Coolant Inijectio
System (HPCIS)

1. The HPCI system shall be
OPERABLE:

(1) PRIOR TO STARTUP from a
COLD CONDITION; or

(2) whenever there is
irradiated fuel ip the
reactor vessel aad the
reactor vessel pressure
is greater thaA 122 psig,
except as spefified in
Specification 3.5.E.2.

3.5/4.5-13

4,5.D Equipment Area Coolers

1. Each equipment area cooler
is operated in conjlinction
with the equipment/ served
by that particul cooler;
therefore, the

pumps which Lfhey serve,

. High Pressure Coolant

Injection System (HPCIS)

1. HPCI Subsystem testing
shall be performed as
follows:

a. Simulated Once/
Automatic operating
Actuation cycle
Test
Pump Per

PERA- Specification
LITY 1.0.MM

c. Mot Oper- Per
ated Walve Specification
OPERABYLITY 1.0.MmM

at Once/3

months

reactor
vessel
operating
pressure

Amendment No. 155
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CORE, AND CONTAINMENT COOLING SYSTEMS

i
LIMITING COND;EJONS FOR OPERATION

I

—

SURVEILLANCE REQUIREMENTS

3.5.E

BFN
Unit 2

High ;Xessure Coolant Injection

If the HPCI system is
inoperable, the reactor mfy
remain in operation for
period not to exceed 7
provided the ADS, CSS,
(LPCI), and RCICS are
OPERABLE.

or 3.5.E.2 are not
an orderly shutdo

psig or less within 24
hours.

Reactor Core Isolation Cooling

System (RCICS)

The RCICS

1. all be OPERABLE:

(1) PRIOR TO STARTUP from a
COLD CONDITION; or

-.5.E.1

F.

4.5.E High Pressure Coo{Ent Injection

System (HPCIS)

(Cont'd)

Once/
operating
cycle

e. Flow/Rate at

e HPCI pump shall
deliver at least
5000 gpm during each
flow rate test.

Verify that
each valve
(manual, power-
operated, or
automatic) in the
injection flow-

path that is not
locked, sealed, or
otherwise secured in
position, is in its
correct* position.

Once/Month

2. No additional surveillances
are required.

xcept that an automatic
valve capable of automatic
return to its ECCS position
an ECCS signal is

t may be in a
position for another mode of
operation,

Reactor Core Isolation Cooling

System (RCICS)

1. RCIC Subsystem testing shall
be performed as follows:

Simulated Auto- Once/
matic Actuation operating
Test cycle

a.

3.5/4,5-14 Amendment No. 155, 169
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LIMITING CONDITIONS ng OPERATION

SURVEILLANCE REQUIREMENTS

3.5.F.
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Reactor Core Isolation Cooling

System (RCICS

3.5.F.1 (Cont'd)

(2) whenever there is
irradiate
reactor ve
reactor ves

is above 122

sig,

except as spedified in

3.5.F.2.

If the RCICS is inopepable,

the reactor may remain in
operation for a period not
to exceed 7 days
HPCIS is OPERABLE/ during
such time.

If Specificatjons 3.5.F.1

or 3.5.F.2 aye not met, an
orderly shufdown shall be

initiated #nd the reactor

shall be depressurized to

less thap 122 psig within

24 hoursg. )

3.5/4.5-15

fuel in the
el and the
1 pressure

4.5.F Reactor Core Isolationfooling
System (RCICS)

4.5.F.1 (Cont'd)

Per
Specifi-
cation
1.0.MM

Per
Specifi-
cation
1.0.MM

Flow Rate at Once/3
normal reactor months
vessel operating
pressure

e. Flow Rate at Once/
150 psig operating
cycle

The RCIC pump shall
deliver at least 600 gpm
during each flow test.
f. Verify that Once/Month
each valve
(manual, power-
operated, or
automatic) in the
injection flowpath
hat is not locked,
sgaled, or other-
wige secured in
posytion, is in its

position for another mode
of operation.
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3.5/4.5 CORE AND CONT MENT COOLING SYSTEMS

LIMITING CONDITIONS F OPERATION SURVEILLANCE REQUIREMENTS
3.5.G Automatic Dep>essurization 4.5.G Automatic Depressurization
System (ADS) System (ADS)

1. Four of the §ix valves of 1. During each operating
the Automatic cycle the follgwing
Depressurizatign System tests shall performed
shall be OPERABKE: on the ADS:

(1) PRIOR TO STARTUP a.
from a COLD CO
or,

simulated automatic
actuation test shall
be performed PRIOR TO
STARTUP after each
refueling outage.
Manual surveillance
of the relief valves
is covered in
4.6.D.2.

(2) whenever there is
irradiated fuel in \the
reactor vessel and
reactor vessel pressure
is greater than 105 psig,
except as specified in
3.5.6.2 and 3.5.G.3
below.

2. If three of the six ADS
valves are known to be
incapable of automatic
operation, the reactor may
remain in operation for
period not to exceed 7
provided the HPCI sys
OPERABLE. (Note that the -

2. No additional surveillances

are required.

specifications
specification
to the ADS f

ADS valves
incapable

re known to be
f automatic

T SHUTDOWN CONDITION
ours, and in a COLD
OWN CONDITION in the

Specifications 3.5.G.1
d 3.5.6.2 cannot be met,

initiated and the reactor
vessel pressure shall be
reduced to 105 psig or less
within 24 hours.

BFN 3.5/4,5-16
Unit 2 Amendment No. 169



3,5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.5.H. Maintenance of Filled Discharge
Pipe v

Whenever the cote spray systems,
LPCI, HPCI, or RCIC are required
to be OPERABLE, the discharge
piping from the pump discharge
of these systems the last
block valve shall

pumps shall be aligne
condensate storage ta
the pressure suppressioy chamber
head tank shall normally\be aligned
to serve the discharge piging of
the RHR and CS pumps. The
condensate head tank may be
to serve the RHR and CS discharge
piping if the PSC head tank
is unavailable. The pressure.
indicators on the discharge of t
RHR and CS pumps shall indicate
not less than listed below.

P1-75-20 48 psig
P1-75-48 48 psig
P1-74-51 48 psig
P1-74-65 48 psig

BFN 3.5/4.5-17

Unit 2

4.5.H. Maintenance of Filled Discharge
Pipe

The following surveillance
requirements shall be adhered
to assure that the digcharge
piping of the core spray
systems, LPCI, HPCl4; and RCIC
are filled:

and prior to the
the RHRS (LPCI and

. Following any period where the
LPCI or core spray systems
have not been required to be
OPERABLE, the discharge piping
of the inoperable system shall
be vented from the high point
prior to the return of the
system to service.

3. Whenever the HPCI or RCIC
system is lined up to take
suction from the condensate
storage tank, the discharge
piping of the HPCI and RCIC
shall be vented from the high
point of the system and water
flow observed on a monthly
asis.

. en the RHRS and the CSS are
required to be OPERABLE, the
predsure indicators which
monitor the discharge lines
shall\be monitored daily and
the prkssure recorded.

Amendment No. 169
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and 3.5.8 Resjidual Heat Removal System {RHRS)

Analyses presentée jn the FSAR¥ and analyses presented in conformance
with 10 CFR 50, Appendix X, demonstrated that the core spray system in
conjunction with two LPCI pumps provides adequate cooling to the cbre to
dissipate the energ associated with the logss—-of-coolant accident/and to
1imit fuel clad temperature to below 2,200°F which assures that fgore
geometry remains intagt and to limit the core average clad metgl-water
reaction to less than | percent. Core spray distribution has /been shown
in tests of systems similar to design to BFNP to exceed the pinimum
requirements. In additien, cooling effectiveness has been demonstrated
at less than half the rated flow in simulated fuel assemblies with heater
rods to duplicate the decay heat characteristics of jrradfated fuel.

The RHRS (LPCI mode) is designed to provide emergency cooling to the core
by flooding in the event of 2 loss-of-coolant accident/, This system is
completely independent of the\core spray system; however, it does
function in combination with the core spray system %o prevent excessive
fuel clad temperature. The LPCY mode of the RHRS and the core spray
system provide adequate cooling Kor break areas of approximately 0.2
square feet up to and including the double-ended recirculation line break
without assistance from the high-prxessure emerggncy core cooling
subsystems.

The intent of the ¢SS and RHRS specificationg is to not allow startup
from the cold condition without all assSpciayed equipment being OPERABLE.
However, during operation, certain componegts may be out of service for
the specified allowable repair times. Th¢ allowable repair times have
been selected using engineering judgment Nased on experiences and
supported by availability analysis.

Should one core Spray loop become jnopgrable,\the remaining core spray
loop, the RHR System, and the diesel generators are required to be
OPERABLE should the need for core codling arise) These provide extensive
margin over the OPERABLE equipment feeded for adequate core cooling.

Wwith due regard for this margin, the allowable repair time of seven days
was chosen.

Should one RHR pump (LPCI mode) become inoperable, thkee RHR pumps

(LPCI mode) and the core spray Aystem are available. 3dnce adequate core
cooling is assured with this chmplement of ECCS, a seven day repair
period is justified.

Should two RHR pumps (LPCI pode) become inoperable, there remains no
reserve (redundant) capacify within the RHRS (LPCI mode) . hwerefore, the
affected unit shall be plgced in cold shutdown within 24 hours.

%A detailed functional anal sis is given in Section 6 of the BFNP FSAR.

3.5/4.5-24
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Should one RHR pump {containment cooling mode) become inoperable, a
complement of three full capacity containment heat removal systems is
still available. Any\two of the remaining pumps/heat exchanger
combinations would proyvide more than adequate containment cooling for any
abnormal or postaccident situation. Because of the availability of
equipment in excess of nhormal redundancy requirements, a 30-day repair
period is justified.

Should two RHR pumps (containment cooling mode) become inoperable, a full
heat removal system is still available. The remaining pump/heat
exchanger combinations would provide adequate containment ¢@ooling for any
abnormal postaccident situation. Because of the availabi)ity of a full
complement of heat removal équipment, a 7-day repair peryod is justified.

Observation of the stated requirements for the containglent cooling mode
assures that the suppression pool and the drywell wil) be sufficiently
cooled, following a loss-of-coplant accident, to preyent primary
containment overpressurization.\ The containment co¢ling function of the
RHRS is permitted only after the core has reflooded to the two-thirds
core height level. This preventi inadvertently dj~erting water needed
for core flooding to the less urggnt task of containment cooling. The
two-thirds core height level interlock may be msfhually bypassed by a
keylock switch.

Since the RHRS is filled with low quality water during power operation,
it is planned that the system be filled with/demineralized (condensate)
water before using the shutdown cooling f tion of the RHR System.

Since it is desirable to have the RHRS in gervice if a "pipe-break" type
of accident should occur, it is permitted/to be out of operation for only
a restricted amount of time and when the/§ystem pressure is low. At
least one-half of the containment cooling Yunction must remain OPERABLE
during this time period. Requiring tw¢ OPERABLE CSS pumps during
cooldown allows for flushing the RHRS /even i¥ the shutdown were caused by
inability to meet the CSS specifications (3.5\A) on a number of OPERABLE
pumps.

When the reactor vessel pressure i§ atmospheric,\the limiting conditions
for operation are less restrictivé. At atmospheric pressure, the minimum
requirement is for one supply of/makeup water to tRe core. Requiring two
OPERABLE RHR pumps and one CSS pump provides redundjyncy to ensure makeup
water availability.

Should one RHR pump or assocjated heat exchanger locatgd on the unit
cross—connection in the adjacent unit become inoperable) an equal
capability for long-term fli1id makeup to the reactor and\for cooling of
the containment remains OPERABLE. Because of the availab{lity of an
equal makeup and cooling fapability, a 30-day repair period is justified.

N
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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 e vessel head removed,
the cymbined water inventory in the fuel poolj the reactor cavity, and
the separator/dryer pool, between the fuel pgol low level alarm and the
reacton vessel flange, is about 65,800 cubig feet (492,000 gallons).
This will provide adequate low-pressure COGQ ing in lieu of €SS and RHR
(LPCI and containment cooling mode) as curfently 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 cpolant supply. Control rod drive maintenance may continue
during this weriod provided no more than one drive is removed at a time
unless blind \flanges are installed dyring 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 {s allowed before shutdown is
required. This repair time is stified based on the very small
probability for ever needing RHR pumps and heat exchangers to supply an
adjacent unit.

REFERENCES

1. Residual Heat Removal Fystem (BFNP FSAR subsection 4.8)

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

RHR Service Water System Cmergency Equipment Cooling Water System
(EECWS)

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

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 ong on alternate assignment (A1, B1l,\C}, or D1). One RHR
heat exchanger header can adequately deliver the\flow supplied by both
RHRSW pumps fo any two of the three RHRSW heat exchangers on the
header. Ong RHRSW pump can supply the full flow requirement of one RHR
heat exchanger. Two RHR heat exchangers can more than adequately
handle the/cooling requirements of one unit in any abnormal or
postaccident situation.

3.5/4.5-26



3.5.D

BFN
Unit 2

BASES (Cont'd)"

The RHR Service,Water System was designed as a shared system for three
units. The spedification, as written, is conservative when
consideration is\ given to particular pumps being out of service and to
possible valving\arrangements. If unusual operating conditiohs arise
such that more pukips 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 requiremeats can be
assured.

Should one of the two\RHRSW pumps normally or alternately assigned to
the RHR heat exchanger\ header supplying the standby coglant supply
connection become inoparable, an equal capability for/long-term fluid
makeup to the unit reactor and for cooling of the it containment
remains OPERABLE. Because of the availability of ap equal makeup and
cooling capability, a 30dday repair period is justified. Should the
capability to provide stahldby coolant supply be lgst, a 1l0-day repair
time is justified based om the low probability fgr ever needing the
standby coolant supply. Verification that the [PCI subsystem cross-tie
valve is closed and power tp its operator is d¥sconnected ensures that
each LPCI subsystem remains \independent and a /failure of the flow path
in one subsystem will not affect the flow pa of the other LPCI
subsystem.

Equipment Area Coolers

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

The equipment area coolers also rgmove the pump, and equipment waste
heat from the basement rooms houging the\ engineered safeguard
equipment. The various conditigns under Which the operation of the
equipment air coolers is requipyed have bedn identified by evaluating
the normal and abnormal operayfing transients and accidents over the
full range of planned operatjons. The survkillance and testing of the
equipment area coolers in each of their varipus modes is accomplished
during the testing of the eQuipment served by these coolers. This
testing 1s adequate to asstire the OPERABILITY\of the equipment area
coolers.

REFERERCES

1. Residual Heat Rempval System (BFN FSAR Section 4.8)

2. Core Standby Cogling System (BFN FSAR subsection 6.7)
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High Pressure Coolan:\lnjection System (HPCIS)

The HPCIS is provided tg§ assure that the reactor core is adequately
cooled to 1limit fuel clay temperature in the event of a small break in
the nuclear system and logs of coolant which does not regult in rapid
depressurization of the reactor vessel. The HPCIS permits the reactor
to be shut down while maintaining sufficient reactor vgssel water level
inventory until the vessel is depressurized. The HPCAS continues to
operate until reactor vessel \pressure is below the pressure at which
LPCI operation or core spray sSystem operation maintains core cooling.

The capacity of the system is s&lected to providg€ this required core
cooling. The HPCI pump is desighed to pump 5,060 gpm at reactor
pressures between 1,120 and 150 pgig. Two soyfces of water are
available. Initially, water from the condensate storage tank is used
instead of injecting water from the suppresgion pool into the reactor.

When the HPCI System begins operation, thg 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 veggsel pressure continues to
decrease, the HPCI flow momentarily rgaches equilibrium with the flow
through the break. Continued depresgurization caused the break flow to
decrease below the HPCI flow and th¢ liquidd inventory begins to rise.
This type of response is typical of the small breaks. The core never
uncovers and is continucusly cooléd throughdqut the transient so that no ¥
core damage of any kind occurs fgr breaks thjt lie within the capacity
range of the HPCI.

The minimum required NPSH for HPCI is 21 feet. \ There is adequate
elevation head between the syppression pool and\the HPCI pump, such
that the required NPSH is available with a supprassion pool temperature
up to 1l40°F with no containmient back pressure.

The HPCIS serves as a backup to the RCICS as a sourtge of feedwater
makeup during primary system isolation conditions. The ADS serves as a
backup to the HPCIS for reactor depressurization for postulated
transients and accident/ The CSS and RHRS (LPCI) provile adequate core
cooling at low reactor /pressure when RCICS and ADS are o longer
necessary. Considering the redundant systems, an allowable repair time
of seven days was selgcted.

The HPCI and RCIC asg well as all other Core Standby Cooling\Systems
must be OPERABLE when starting up from a Cold Condition. 1It\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 pressuxe
decreases below 100 psig. It is the intent of this specification\to
assure that when/the reactor is being started up from a Cold Condityon,
the HPCI is not own to be inoperable.
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Reactor Core Isolation Cooling System (RCICS)

The various conditions u er which the RCICS plays an essential role in
providing makeup water t the reactor vessel have been jdentified by
evaluating the various plant events over the full range of planned
operations. The specifications ensure that the function for whic
RCICS was designed will be\ available when needed. The minimum required
NPSH for RCIC is 20 feet. \There is adequate elevation head hetween the
suppression pool and the RCYC pump, such that the required SH is
available with a suppression\pool temperature up to 140°E/with no
containment back pressure.

Because the low-pressure cooling systems (LPCI and ALore spray) are
capable of providing all the copling required for/any plant event when
nuclear system pressure is belo 122 psig, the ICS is not required
below this pressure. Between 12 psig and 150" psig the RCICS need not
provide its design flow, but reduged flow ig’required for certain
events. RCICS design flow (600 g ) is sufficient to maintain water
level above the top of the active fuel foT a complete loss of feedwater
flow at design power (105 percent of T ed).

Consideration of the availability of the RCICS reveals that the average
risk associated with failure of the/R ICS to cool the core when
required is not increased if the RCICS\is inoperable for no longer than
seven days, provided that the HPZIS is OPERABLE during this period.
REFERENCE
1. Reactor Core Isolation fooling System (BFNP FSAR Subsection 4.7)
System (ADS)

Automatic Depressurizati

This specification enspyres the OPERABILITY of\the ADS under all
conditions for which fthe depressurization of the nuclear system is an
essential response station abnormalities.

The nuclear systemw pressure rellef system provides automatic nuclear
system depressurjzation for small breaks in the nuclear system so that
the low-pressurg coolant injection (LPCI) and the\core spray subsystems
can operate to/protect the fuel barrier. Note that this specification
applies only to the automatic feature of the pressuye relief system.

Specificatjon 3.6.D specifies the requirements for the pressure relief
function #f the valves. It is possible for any numbar of the valves
to the ADS to be incapable of performing their ADS functions
of instrumentation failures yet be fully capahble of performing
their fressure relief function.
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Because the automatic depressurization system does ndgt provide makeup to
the reactor/prximary vessel, no credit is taken for the steam cooling of
the core causey by the system actuation to provide /further conservatism
to the CSCS.

With two ADS valves known to be incapable of automatic operation, four
valves remain OPERABLE to perform their ADS fugction. The ECCS
loss-of-coolant adcident analyses for small l¥ne breaks assumed that four
of the six ADS valyes were OPERABLE. Reacto operation with three ADS
valves inoperable is allowed to continue fof seven days provided that the
HPCI system is OPERABLE. Operation with mgre than three of the six ADS
valves inoperable is\not acceptable.

Maintenance of Filled \Discharge Pipe

If the discharge piping\of the core sgray, LPCI, HPCIS, and RCICS are not
filled, a water hammer cgn develop iy this piping when the pump and/or
pumps are started. To mipimize damgge to the discharge piping and to
ensure added margin in theé operatioh of these systems, this Technical
Specification requires the\discharge lines to be filled whenever the
system is in an OPERABLE cogditioh. If a discharge pipe is not filled,
the pumps that supply that l\ine fust be assumed to be inoperable for
Technical Specification purpoges.

The core spray and RHR system/discharge piping high point vent is
visually checked for water flow\once a month and prior to testing to
ensure that the lines are filled The visual checking will avoid
starting the core spray or RHR system with a discharge line not filled.
In addition to the visual ¢bservation and to ensure a filled discharge
line other than prior to flesting, & pressure suppression chamber head ~—
tank is located approximsately 20 feat above the discharge line high point

to supply makeup water fOor these systems. The condensate head tank

located approximately 100 feet above the discharge high point serves as a
backup charging system/when the pressuye suppression chamber head tank is

not in service. System discharge pressure indicators are used to

determine the water lgvel above the discharge line high point. The

indicators will refl¢ct approximately 30 psig for a water level at the

high peint and 45 psig for a water level in the pressure suppression

chamber head tank afd are monitored daily %o ensure that the discharge

lines are filled.

When in their normal standby condition, the suction for the HPCI and RCIC
pumps are aligned to the condensate storage tapnk, which is physically at
a higher elevatign than the HPCIS and RCICS pip ng. This assures that
the HPCI and RCIC discharge piping remains filléd. Further assurance is
provided by obsgrving water flow from these systéms' high points monthly.

Maximum Average Planar Linear Heat Generation Rate \(MAPLHGR)

This specificqtion assures that the peak cladding temperature following
the postulatefl design basis loss-of-coolant accident 11 not exceed the
limit specifiled in the 10 CFR 50, Appendix K.

3.5/4.5-30



3.5 BASES (Cont'd)

3.5.3.

3.5.K.

3.5.L.
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The peak cladding temperature following a postulated loss-of-coolant
accident is primarily a function of the average heat generation rate of
all the rods of a fuel assembly at any axial location and i§ only
dependent secondarily on the rod-to-rod power distributior within an
assembly. Since expected local variations in power disgribution within
a fuel assembly affect the calculated peak clad temperature by less
than + 20°F relative\to the peak temperature for a pical fuel design,
the 1imit on the average linear heat generation rafe is sufficient to
assure that calculated temperatures are within e 10 CFR 50 Appendix K
limit. The limiting value for MAPLHGR is showy in Tables 3.5.I-1 and
-2. The analyses suppqrting these limiting ydlues are presented in
Reference 1.

Linear Heat Generation Rite (LHGR)

This specification assures that the linear heat generation rate in any
rod is less than the desigh linear Jeat generation if fuel pellet
densification is postulated.

The LHGR shall be checked dajly/during reactor operation at

2 25 percent power to determ né if fuel burnup, or control rod movement
has caused changes in power distribution. For LHGR to be a limiting
value below 25 percent rated thermal power, the R factor would have to
be less than 0.241 which ig preégcluded by a considerable margin when
employing any permissible/contral rod pattern.

Minimum Critical Power R

At core thermal powey levels less than or equal to 25 percent, the
reactor will be operating at minimulp recirculation pump speed and the
moderator void confent will be very \small. For all designated control
rod patterns whicii may be employed a§ this point, operating plant
experience and tHermal hydraulic analysis indicated that the resulting
MCPR value is if excess of requirements by a considerable margin. With
this low void fontent, any inadvertent \core flow increase would only
place operatién in a more conservative mode relative to MCPR. The
daily requirément for calculating MCPR above 25 percent rated thermal
power is sufficient since power distributiion shifts are very slow when
there have/not been significant power or &ontrol rod changes. The
requirement for calculating MCPR when a likiting control rod pattern is
approachgéd ensures that MCPR will be known ¥following a change in power
or power shape (regardless of magnitude) that could place operation at
a therpal limit.

APR etpoints

Opefation is constrained to a maximum LHGR of 18\.5 kW/ft for 7x7 fuel
and 13.4 kW/ft. This limit is reached when core \maximum fraction of
lfmiting power density (CMFLPD) equals 1.0. For the case where CMFLPD
gxceeds the fraction of rated thermal power, operation is permitted
only at less than 100-percent rated power and only with APRM scram
settings as required by Specification 3.5.L.1. The \scram trip setting
and rod block trip setting are adjusted to ensure that no combination
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of CMFLPD and FRP will inc
allowed by the l-percent plastic strain limit. A

ase the LHGR transient ak beyond that

~hour time period to

achieve this condition is justified since the add¥tional margin gained
by the setdown adjustment is jbove and beyond thdt ensured by the

safety analysis.

References

1. Loss-of-Coolant Accident Analysis for/Browns Ferry Nuclear Plant
Unit 2, NEDO - 24088-1 and Addekda.

2. "BWR Transient Analysis Model Ut zing the RETRAN Program,"
TVA-TR81-01-A.

3. Generic Reload Fuel Applicatior, Likensing Topical Report,

NEDE - 24011-P-A and Addenda.
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4.5 " Core and Containment Cooling Systems Surveillance\f}equencies

The testing interval for the core and containment cocling systems is
based on industry practice, quantitative reliability apdlysis, judgment
and practicality. The core |cooling systems have not Yeen designed to
be fully testable during opegration. For example, ix the case of the
HPCI, automatic initiation diiring power operation Aould result in
pumping cold water into the reactor vessel which/is not desirable.
Complete ADS testing during power operation cawses an undesirable
logss-of-coolant inventory. To increase the a¥ailability of the core
and containment cooling system, the components which make up the
system, i.e., instrumentation,\pumps, valves, etc., are tested
frequently. The pumps and motoy operated/injection valves are also
tested in accordance with Specifiication A.0.MM to assure their
OPERABILITY. A simulated automatic acfuation test once each cycle
combined with testing of the pumpy and injection valves in accordance
with Specification 1.0.MM is deeméd £o be adequate testing of these
systems. Monthly alignment checks Yof valves that are not locked or
sealed in position which affect tHe\ability of the systems to perform
their intended safety function afe also verified to be in the proper
position. Valves which automatically reposition themselves on an
initiation signal are permitted to be\in a position other than normal
to facilitate other operational modes &f the system.

When components and subsysfems are out-odf-service, overall core and
containment cooling reliapility is maintained by OPERABILITY of the
remaining redundant equipment.

Whenever a CSCS system/or loop is made inoperable, the other CSCS
systems or loops that/are required to be OPERABLE shall be considered
OPERABLE if they are/within the required suryeillance testing frequency
and there 1is no reagon to suspect they are inoperable., If the
function, system, ¢r loop under test or calibration is found inoperable
or exceeds the trip level setting, the LCO and\ the required
surveillance testing for the system or loop shall apply.

Maximum Average/Planar LHGR, LHGR, and MCPR

The MAPLHGR, LHGR, and MCPR shall be checked daily to determine if fuel
burnup, or cgntrol rod movement has caused changes\ in power
distribution, Since changes due to burnup are slow, and only a few
control rods are moved daily, a daily check of powek distribution is
adequate.

. BFN 3.5/4.5-33
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TABLE 3.5-1
Time Minimum
Limit Service Assignment
(Days) RHRSW EEtw(2)
(4) (L
Indefinite 7 3
(3)(4 (L (3)
30 7 or 6 2 or 3
(4) (L
7 6 2

(1)
(2)

(3)

(4)

BFN
Unit 3

service.

Nine pumps must be OPERABLE.

acceptable:

7 and 2 or 6 and 3)

Requirements may be reduced by ¥wo\ for each unit with fuel

unloaded.
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.5.C RHR Service Watefland Emergency
Equipment Cooling Water Systems
(EECWS) (Continfied)

RHR Service Water and Emergency

3.5.C

4, No additiohal surveillance
is requirkd.

connection may
inoperable for

RHR heat exchanger
and the associated
generator and essential

control valves are OPERABLE.

5. The standby coolant supply
capability may be inoperable
for a period not to exceed
10 days.

6. If Specifications 3.5.C.2
through 3.5.C.5 are not
met, an orderly shutdown
shall be initiated and the
unit placed in the COLD
SHUTDOWN CONDITION within
24 hours.

7. There shall be at least
2 RHRSW pumps, associafed
with the selected RHR/pumps,
aligned for RHR heat
exchanger service f
each reactor vesse
containing irradiafed fuel.

BFN 3.5/4.5-12 Amendment No. 124, 130, 140
Unit 3 -
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CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

e

3

.5.D

BFN
Unit 3

Equipment Area Coolers

1.

High Pressure Coolant Injection

The equipment area cpoler
agssoclated with each\RHR
pump and the equipment

area cooler associate
with each set of core

spray pumps (A

or B and D) must be
OPERABLE at all times
when the pump or pumps

served by that
cooler is cons
be OPERABLE.

When an equipm

cooler is not OPERABLE,

the pump(s) se
cooler must be
inoperable for
Specification

and C

specific
idered to

ent area

rved by that
considered
Technical
purposes.

System (HPCIS)

1.

The HPCI system shall be

OPERABLE:

(1) PRIOR TO STARTUP from a

COLD CONDITION; o

(2) whenever ther,

irradiated fgel in the

reactor ve
reactor v

Specificat

el and the
sel pressure
than 122 psig,
specified in
ion 3.5.E.2.

3.5/4.5-13

is operated i

4.5.D Equipment Area Cool fs

1. Each equipment/area cooler
conjunction
with the equipment served
by that particular cooler;
the equipment
area coolérs are tested at
the same/ frequency as the
pumps which they serve.

High Pressure Coolant

Injection System (HPCIS)

follows:

Simulated
Automatic
Actuation
Test

Pump
OPERA-
BILITY

Motor Oper-
ated Valve
OPERABILITY

Flow Rate at
normal
reactor
vessel
operating
pressure

Amendment No. 130

HPCI Subsystem testing
shall be performed as

Once/
operating
cycle

Per
Specification
1.0.MM

Per
Specification
1.0.MM

Once/3
months




3.5/4.5

LIMITING CONDITIONS FOR OPERATION

CORE AND CONTAI NT COOLING SYSTEMS —

SURVEILLANCE REQUIREMENTS

3.5.E

2. If the HPCI system is
inoperable, the reactor ma
remain in operation for a
period not to exceed 7 d ys,
provided the ADS, css,
(LPCI), and RCICS are
OPERABLE.

3. If Specificationsg .5.E.1
or 3.5.E.2 are no met,

ressure
shall be reducéd to 122
psig or less

shall be OPERABLE:

(1) PRIPR TO STARTUP from a
co CONDITION; or

BFN 3.5/74,

Unit 3

4.5.F High Pressure Coolant Injection

System (HPCIS

4.5.E.1 (Cont'd)

hce/
operating
cycle

e, Flow Rate at
150 psig

The HPC pump shall
deliv
5000/gpm during each
f1 rate test.

erify that
each valve
(manual, power-
operated, or
automatic) in the
injection flow-

path that is not
locked, sealed, or
otherwise secured in
position, is in itg
correct* position.

Once/Month

\\\ 2. No additional surveillances

are required,

* Except that an automatic
valve capable of automatic
Teturn to its ECCS position
vhen an ECCS signal ig
present may be 1in a
position for another mode of
operation,.

F. Reactor bore Isclation Cooling
System (RCICS)

1. RCIC Subsystem testing shall
be performed as follows:

a. Simulated Auto- Once/
matic Actuation operating
Test cycle

5-14 Amendment No. 130, 140




3.5/4.5

CORE AND CuwfAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR\OPERATION

SURVEILLANCE REQUIREMENTS

S

3.5.F
3.5.F.1
2.
30
BFN
Unit 3

System (RCICS)

(Cont'd)

reactor vesskl and the
reactor vesse
is above 122
except as spec
3.5.F.2.

If the RCICS is inoperable,
the reactor may remain in
operation for a period not
to exceed 7 days if the
HPCIS is OPERABLE during
such time.

If Specifications 3.5
or 3.5,F.2 are not m
orderly shutdown shagll be
initiated and the reactor
shall be depressurized to
less than 105 psig within
24 hours. )

pressure

4.5.F Reactor Core Isolation

System (RCICS
4.5.F.1 (Cont'd)

b.

c.

Pump
OPERABILITY

Per
Specifi-
cation
1.0.MM

Per
Specifi-
cation
1.0.MM

Motor-Operated
OPERABILITY
Flow Rate at Once/3

normal reactor months
vessel operating

pressure

Flow Rate at Once/

150 psig operating
cycle

The RCIC pump shall
deliver at least 600 gpm
during each flow test,

Verify that
each valve
(manual, power-
operated, or
automatic) in the
injection flowpath
that is not locked,
sealed, or other-
wise secured in
osition, is in its
correct* position.

Once/Month

2, No additional surveillances
are requyred.

3.5/4.5-15

Except that an automatic
valve capable of automatic
return to‘its normal
position when a signal is
present may be in a
position for another mode
of operation.

Amendment No. 140




3.5/4.5 CORE AND CONTAINME.. COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.G Automatic Depres¥urization 4,5.G Automatic Depressurization
System (ADS) System (ADS)

1. Four of the six valves of 1. During each operating
the Automatic cycle the following
Depressurization\System tests shall be perfo
shall be OPERABLE on the ADS:

1) PRIOR TO STARTU a. A simulgfed automatic
from a COLD CONDITION, actuation test shall
or, be pgrformed PRIOR TO

STARTUP after each

fueling outage.

anual surveillance
of the relief valves
is covered in
4.6.D.2.

(2) whenever there is
irradiated fuel in\the
reactor vessel and \the
reactor vessel presjure
is greater than 105
except as specified in
3.5.G.2 and 3.5.G.3
below.

No additional surveillances
are required.

2. If three of the six ADS
valves are known to be
incapable of automatic
operation, the reactor may
remain in operation for a
period not to exceed 7 dayyw,
provided the HPCI system
OPERABLE. (Note that the
pressure relief functi
these valves is assured by
Section 3.6.D of thege
specifications and fhat this
specification only/ applies
to the ADS function.) If
more than three /0f the six
ADS valves are
incapable of gutomatic
operation, immediate
orderly shutdown shall be
initiated, with the reactor

DOWN CONDLTION

3. If Specifications 3.5.G.1
and 3.5.G.2 cannot be met,
an orderly shutdown will be
initiated and the reactor
vessel pressure shall be
reduced to 105 psig or less
within 24 hours.

BFN 3.5/4.5-16 Amendment No. 140
Unit 3
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

T, IMITING CONDITIONS F OPERATION

SURVEILLANCE REQUIREvBNTS

systems,
LPCI, HPCI, or RCIC are Yequired
to be OPERABLE, the discharge
piping from the pump discharge
of these systems to the las
block valve shall be filled.

The suction of the RCIC and HP&I
pumps shall be aligned to the
condensate storage tank, and
the pressure suppression chamber
head tank shall normally be aligned
to serve the discharge piping of
the RHR and CS pumps. The
condensate head tank may be used
to serve the RHR and CS discharge
piping if the PSC head tank

ig unavailable. The pressure
indicators on the discharge of th
RHR and CS pumps shall indicate
not less than listed below.

P1-75-20 48 psig
P1-75-48 48 psig
P1-74-51 48 psig
P1-74-65 48 psig

BFN
Unit 3

3.5/4.5-17

4.5.H. Maintenanéé of Filled Discharge

requirements shall be adhered
to assure that the discharge

are/filled:

/ Every month and prior to the
testing of the RHRS (LPCI and
Containment Spray) and core
spray system, the discharge
piping of these systems shall
be vented from the high point
and water flow determined.

2. Following any period where the
LPCI or core spray systems

have not been required to be
OPERABLE, the discharge piping -
of the inoperable system shall ,
be vented from the high point
prior to the return of the
system to service.

. Whenever the HPCI or RCIC
gsystem is lined up to take
suction from the condensate
torage tank, the discharge
piping of the HPCI and RCIC
shall be vented from the high
point of the system and water
flow Ybserved on a monthly

4. When the\RHRS and the CSS are
required
pressure i
monitor the discharge lines
shall be monitored daily and
the pressure recorded.

Amendment No. 140



3.5

.5.A.

BASES

Core Spray System csS) and 3.5.B Residual Heat Remova) System RHRS

Analyses presented in the FSAR¥ and analyses presentgd in conformance
with 10 CFR 50, Appendix K, demonstrated that the cfre spray system
provides adequate cdoling to the core to dissipate/the energy
associated with the loss-of-coolant accident and to 1imit fuel clad
temperature to below \2,200°F which assures that fore geometry remains
intact and to 1imit the core average clad metalfwater reaction to less
than 1 percent. Core \spray distribution has bden shown in tests of
systems similar in design to BFNP to exceed the minimum requirements.
In addition, cooling efifectiveness has been {emonstrated at less than
half the rated flow in simulated fuel assemplies with heater rods to
duplicate the decay heat characteristies o jrradiated fuel.

The RHRS (LPCI mode) is designed to provide emergency cooling to the
core by flooding in the evwent of a lossfof-coolant accident. This
system is completely indepgndent of th¢ core spray gystem; however, it
does function in combinatio with the/core spray system to prevent
excessive fuel clad temperature. The LPCI mode of the RHRS and the
core spray system provide adgquate dooling for break areas of
approximately 0.2 square feet\up to and including the double-ended
recirculation line break without assistance from the high-pressure
emergency core cooling subsystemy.

The intent of the CSS and RHRS Mecifications is to not allow startup
from the cold condition withouf 2 1 associated equipment being
OPERABLE. However, during op¢gratlon, certain components may be out of
gservice for the specified allowabld repair times. The allowable repair
times have been selected usifig engifeering judgment based on
experiences and supported by avallability analysis.

Should one core Spray loop become inoperable, the remaining core spray
loop, the RHR System, and the diesel geperators are required to be
OPERABLE should the need/ for core cooling arise. These provide
extensive margin over ti{e OPERABLE equipmkent needed for adequate core
cooling. With due regard for this margin) the allowable repair time of
seven days was chosen.

Should one RHR pump PCI mode) become inopexable, three RHR pumps
(LPCI mode) and the gore spray system are avajlable. Since adequate
core cooling is ass red with this complement O ECCS, a seven day
repair period is justified.

Should two RHR pumps (LPCI mode) become inoperable, there remains no
reserve (redundan ) capacity within the RHRS (LEC mode). Therefore,
the affected uni shall be placed jin cold shutdown within 24 hours.

xA detailed functional/analysis is given in section 6 of the BFNP FSAR.

BFN

Unit 3
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Should one RHR pump (containment cooling mode) become inoperable, a
complement of three full capacity containment heat removal systems is
still available. Any two of the remaining pumps/heap’ exchanger
combinations would provide more than adequate conta nment cooling for
any abnoymal or postaccident situation. Because ¢f the availability of
equipment\ in excess of normal redundancy requireflents, a 30-day repair
period is Jjustified.

Should two RHR pumps (containment cooling mgde) become inoperable, a
full heat remoyal system is still availableg. The remaining pump/heat
exchanger combinations would provide adegdate containment cooling for
any abnormal postaccident situation. Befause of the availability of a
full complement of heat removal equipmgnt, a 7-day repair period is
justified.

Observation of the shated requirements for the containment cooling mode
assures that the suppnession pool/and the drywell will be sufficiently
cooled, following a los-of-coolgnt accident, to prevent primary
containment overpressurigation./ The containmen: cooling function of
the RHRS is permitted onl¥ after the core has reflooded to the
two—-thirds core height leval This prevents inadvertently diverting
water needed for core flood)¥ng to the less urgent task of containment
cooling. The two-thirds cgre height level interlock may be manually
bypassed by a keylock swigch.

Since the RHRS is filled with lo quality water during power operation,
it is planned that the/system be 1led with demineralized (condensate)
water before using thé shutdown cooling function of the RHR System.
Since it is desirablé to have the RHN in service if a "pipe-break"
type of accident should occur, it is permitted to be out of operation
for only a restricfed amount of time and when the system pressure is
low. At least oné-half of the containmeRt cooling function must remain
OPERABLE during this time period. Requiring two OPERABLE CSS pumps
during cooldo allows for flushing the RHR§ even if the shutdown were
caused by inability to meet the €SS specifications (3.5.A) on a number
of OPERABLE pamps.

When the redctor vessel pressure is atmospheric,\the limiting
conditions /for operation are less restrictive. At atmospheric
pressure, /the minimum requirement is for one supply\of makeup water to
the core Requiring two OPERABLE RHR pumps and one §8S pump provides
redundanty to ensure makeup water availability.

Should/one RHR pump or associated heat exchanger located\on the unit
cross/connection in the adjacent unit become inoperable, ap equal
capability for long-term fluid makeup to the reactor and fo cooling of
the fontainment remains OPERABLE. Because of the availabili of an
equal makeup and cooling capability, a 30-day repair period i3
jugtified.
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The suppression chamber can be drained when the reactor vessel pressure
{s atmospheric, irradiated fuel is in the reactor vessel, and work is
not in progress which has the potential to drain the vessel, By
requiring thé 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/Y§ryer pool, between the fuel pool low level alarm and the
reactor vessel ¥Ylange, is about 65,800 cubic feet (492,000 gallons).
This will provide adequate low-pressure cooling in lieu of CSS and RHR
(LPCI and containipent cooling mode) as currently required in
Specifications 3.5\A.4 and 3.5.B.9. The additional requirements for
providing standby cpolant supply available will ensure a redyadant
supply of coolant supply. Control rod drive maintenance may continue
during this period pnevided no more than one drive is remgfed at a time
unless blind flanges are installed during the period of gime CRDs are
not in place.

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

REFERENCES

1. Residual Heat Removal Systeg (BFNP FSAR subsection 4.8)

2. Core Standby Cooling Systems \BFNE/FSAR Section 6)

RHR Service Water System and Emergegc Equipment Cooling Water System

(EECWS)

There are two EECW headers (nor and \south) with four automatic
starting RHRSW pumps on each hehder. All components requiring
emergency cooling water are fgd from bodh headers thus assuring
continuity of operation if efther header\is OPERABLE. Each header
alone can handle the flows fo all components. Two RHRSW pumps can
supply the full flow requifements of all essential EECW loads for any
abnormal or postaccident gituation.

There are four RHR heat/ exchanger headers (A, 8, C, & D) with one RHR
heat exchanger from egch unit on each header. There are two RHRSW
pumps on each headery one normally assigned to each header (A2, B2, C2,
or D2) and one on a)ternate assignment (Al, Bl, C or D1). One RHR
heat exchanger header can adequately deliver the flow supplied by both
RHRSW pumps to any two of the three RHR heat exchangers on the header.
One RHRSW pump cgn supply the full flow requirement oX one RHR heat
exchanger. Two/RHR heat exchangers can more than adequately handle the
cooling requir¢gments of one unit in any abnormal or postaccident
situation.
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The RHR Service Water System was designed as a shared system for three
units. The specification, as written, is conservative when
consideratiqn is given to particular pumps being out of se vice and to
possible valving arrangements. I1f unusual operating cong tions arise
such that mone pumps are out of service than allowed by /this
specification,\ a special case request may be made to e NRC to allow
continued operation if the actual system cooling regMirements can be
assured.

Should one of the\two RHRSW pumps normally or a ernately assigned to
the RHR heat exchanger header supplying the st dby coolant supply
connection become inoperable, an equal capabi ity for long-term fluid
makeup to the unit reactor and for cooling of the unit containment
remains OPERABLE. Betause of the availabilAty of an equal makeup and
cooling capability, a 30-day repair period is justified. Should the
capability to provide skandby coolant sugply be lost, a 10-day repair
time is justified based dn the low probability for ever needing the
standby coolant supply. Yerification Ahat the LPCI subsystem cross-tie
valve is closed and power tQ its opeypator is disconnected ensures that
each LPCI subsystem remains \Indepengent and a failure of the flow path
in one subsystem will not affect the flow path of the other LPCI
subsystem.

Equipment Area Coolers

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

The equipment area coojers also remove the\pump, and equipment waste
heat from the basemeny rooms housing the engineered safeguard
equipment. The various conditions under whish the operation of the
equipment air coolers is required have been identified by evaluating
the normal and abno mal operating transients and accidents over the
full range of pla ned operations. The surveillapce and testing of the
equipment area codlers in each of their various modes js 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 (BFN FSAR Section 4.8)

2, Core Stdndby Cooling System (BFN FSAR subsection 6.7)
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High Pressuzeé Coolant In ection System HPCIS

The HPCIS is provided to assure that the reactor core is adequately
cooled to 1ikit fuel clad temperature ijn the event of a small break in
the nuclear S gtem and loss of coolant which does not result in rapid
depressurizati-n of the reactor vessel. The HPCIS permits the reactor
to be shut dowm\ while maintaining gsufficient reactor vessel water level
inventory until \the vessel is depressurized. The HPCIS continues tg
operate uyntil reagtor vessel pressure ijs below the pressure at whigh
LPCI operation or\core spray gystem operation maintains core cooYing.

The capacity of the\system jg selected to provide this requiped core
cooling. The HPCI pump is designed to pump 5,000 gpm at reactor
pressures petween 1,320 and 150 psig. Two sources of wa gr are
available. Initially) water from the condensate storagk tank is used
instead of injecting water from the suppression pool to the reactor.

when the HPCI System begins operation, the reacto depressurizes more
rapidly than would occur if HPCI was not jnitiatgd due to the
condensation of steam by he cold fluid pumped /into the reactor vessel
by the HPCI system. As the reactor vessel préssure continues to
decrease, the HPCI flow momentarily reaches equilibrium with the flow
through the break. Continugd depressuriz- jon caused the break flow to
decrease below the HPCI flow and the 1iqMid inventory begins to rise.
This type of response is typital of the small breaks. The core never
uncovers and is continuously ooled tiroughout the transient SO that no
core damage of any kind occurs \for ¥ eaks that lie within the capacity
range of the HPCI.

The minimum required NPSH for HPLD is 21 feet. There is adequate
elevation head between the supgresyion pool and the HPCI pump, such
that the required NPSH is avs lable\with a suppression pool temperature
up to 140°F with no containyent pack\pressure.

The HPCIS serves as a backup to the ROJCS as & source of feedwater
makeup during primary system isolation conditions. The ADS serves as a
packup to the HPCIS foyf reactor depress«rization for postulated
transients and accident. The CSS and RHRS (LPCI) provide adequate core
cooling at low reactor pressure when RCI and ADS are no longer
necessary. Considefring the redundant systems, an allowable repair time
of seven days was gelected.

The HPCI and RCYC as well as all other Core Standby Cooling Systems
must be OPERABKE when starting up from a Cold Condition. It is
realized that the HPCI is not designed to ope€ ate at full capacity
until reacto pressure exceeds 150 psie and the steam supply to the
HPCI turbing is automatically jgsolated before the reactor pressure
decreases helow 100 psig. It is the jntent of this specification to
assure that when the reactor is being started up from 2 Cold Conditiom,
the HPCI/is not known to be inoperable.
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Reactor Core Isolation Cooling § stem (RCICS

RCICS was degigned will be available when needed. The minimdn required
NPSH for RCIG ig 20 feet. There is adequate elevation heag between the
Suppression pgol and the RCIC pump, such that the requirg NPSH ig

Because the low-bressure cooling systems (LPCI and core spray) are
capable of provid ng all the cooling required fo any plant event when
nuclear system prassure is below 122 psig, the RCICS is not required
below this bressurg. Between 122 psig and 150 psig the RCICS need not
provide its design flow, but reduced flow ig required for certain
évents. RCICS desigy flow (600 gpm) is suf icient to maintain water
level above the top &f the active fuel fop a8 complete loss of feedwater
flow at design power (105 percent of ratgd),

Consideration of the a :ilability of vhe RCICS reveals that the average
risk associated with faiNure of the RCICS to cool the core when
required is not increased if the RGICS is inoperable for no longer than
seven days, provided that \the HPC is OPERABLE during this period,

REFERENCE

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

Automatic Depressurizatijon m (ADS

This sSpecification ensurgs the QP RABILITY of the ADS under all
conditions for which thé depressur Zation of the nuclear system ig an
essential response to Station abnormalities,

The nuclear System pfressure relief system provides automatic nuclear
System depressuriza ion for smalj breaky in the Nuclear system so that
the low-pressure 6olant injection (LPC and the core Spray subsystems
can operate to prétect the fuel barrier. \Note that this specification
applies only to he automatic feature of the pressure relief system.

Specification 3.6.D specifies the requirements for the pressure relief
function of t}e valves., It is possible for aRy number of the valves
assigned to the ADS to be incapable of performing their ADS functions
because of Strumentation failures yet be fully capable of performing
their presstire relief function.
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Because the ajtomatic depressurization system does not provide makeup to
the reactor priymary vessel, no credit is taken for the steam cooling of
the core caused by the system actuation to provide further conservatism
to the €SCS.

With two ADS valves known to be incapable of automatic operation, four
valves remain OPERABLE to perform their ADS function. ie ECCS
loss-of-coolant acaident analyses for small line breaks/assumed that four
of the six ADS valvgs were OPERABLE. Reactor operatiofi with three ADS
valves inoperable is\allowed to continue for seven dAys provided that the
HPCI system is OPERABLE. Operation with more than fhree of the six ADS
valves inoperable is not acceptable.

Maintenance of Filled Discharge Pipe

If the discharge piping of the core spray, LBCI, HPCIS, and RCICS are not
filled, a water hammer camn develop in this piping when the pump and/or
pumps are started. To mindnize damage to yhe discharge piping and to
ensure added margin in the dperation of tHese systems, this Technical
Specification requires the diyscharge lings to be filled whenever the
system is in an OPERABLE cond\tion. If/a discharge pipe is not filled,
the pumps that supply that line must bhe assumed to be inoperable for
Technical Specification purposes.

The core spray and RHR system discHarge piping high point vent is
visually checked for water flow omce a month and prior to testing to
ensure that the lines are filled The visual checking will avoid
starting the core spray or RHR gystém with a discharge line not filled.
In addition to the visual obsegvatioh and to ensure a filled discharge
line other than prior to testing, a pressure suppression chamber head
tank is located approximately 20 feet gbove the discharge line high point
to supply makeup water for these systemse. The condensate head tank
located approximately 100 feet above the\ discharge high point serves as a
backup charging system when the pressure \suppression chamber head tank is
not in service. System Jdischarge pressure indicators are used to
determine the water level above the dischakge line high point. The
indicators will reflect/ approximately 30 psig for a water level at the
high point and 45 psig/ for a water level in the pressure suppression
chamber head tank and/are monitored daily to ‘ensure that the discharge
lines are filled.

When in their normal standby condition, the suction for the HPCI and RCIC
pumps are aligned/to the condensate storage tank\ which is physically at
a higher elevation than the HPCIS and RCICS piping. This assures that

the HPCI and RC discharge piping remains filled.) Further assurance is
provided by observing water flow from these system§' high points monthly.

Maximum Average Planar Linear Heat Generation Rate APLHGR)

This specification assures that the peak cladding temperature following
the postulated design basis loss~-of-coolant accident 11 not exceed the
limit-specffied in the 10 CFR 50, Appendix K.
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The peak cla ding temperature following a postulated loss-of-coolant
accident is primarily a function of the average heat generation rate of
all the rods of a fuel assembly at any axial location and is only
dependent seco arily on the rod-to-rod power distribution within an
assembly. Sinc \expected local variations in power distribution within a
fuel assembly afﬁpct the calculated peak clad temperature by lesg than +
20°F relative to the peak temperature for a typical fuel design, the
1imit on the averége linear heat generation rate is sufficiemt to assure
that calculated temperatures are within the 10 CFR 50 Appe ix K limit.
The limiting value for MAPLHGR is shown in Tables 3.5.I- through 7. The
analyses supporting these limiting values are presented/in Reference 1.

Linear Heat Generation Rate (LHGR)

This specification assuyes that the linear heat
rod is less than the desaign linear heat genera on if fuel pellet
densification is postulated.

The LHGR shall be checked\daily during rea tor operation at > 25 percent
power to determine if fuel burnup, oI confrol rod movement has caused
changes in power distribution. For LHGR to be a 1imiting value below 25
percent rated thermal power, the MTPF would have to be greater than 10
which is precluded by a con jderable sargin when employing any
permissible control rod pattern.

At core thermal power levels lgss than or equal to 25 percent, the
reactor will be operating at fnimum recirculation pump speed and the
moderator void content will ery small. For all designated control
rod patterns which may be ploykd at this point, operating plant
experience and thermal hydfaulic nalysis jndicated that the resulting
MCPR value is in excess requirepents by a considerable margin. With
this low void content, y inadvertent core flow increase would only
place operation in a mgre conservative mode relative to MCPR. The daily
requirement for calculating MCPR abo¥e 25 percent rated thermal power is
sufficient since power distribution sRifts are very slow when there have
not been significany power or control Yod changes. The requirement for
calculating MCPR when a 1imiting contro rod pattern is approached
ensures that MCPR 111 be known followi a change in power or power
shape (regardles of magnitude) that cou d place operation at a thermal
limit.

Operation is constrained to a maximum LHGR of\ 18.5 kW/ft for 7x7 fuel and
13.4 kW/ft for 8x8, g8x8R, and P8x8R. This limit is reached when core
maximum fragtion of 1imiting power density (C PD) equals 1.0. For the
case where /CMFLPD exceeds the fraction of rated\thermal power, operation
is permitted only at less than 100-percent rated power and only with APRM
scram setgings as required by Specification 3.5.&.1. The scram trip
getting apd rod block trip setting are adjusted to ensure that no
combination of CMFLPD and FRP will increase the LHGR transient peak
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beyond that allowed by the one-percent plastic strain limit. A

six-hour time perjod to achieve this condition is justified since the
additional margin gained by the setdown adjustment is
that ensured by the\ safety analysis.

3.5.M References

1. Loss-of-Coolant Acdident Analysis for Bro Ferry Nuclear Plant
Unit 3, NEDO-24194A\and Addenda.

2. "BWR Transient Analys
TVA-TR81-01-A.

Model Utilizing the RETRAN Program,"

3. Generic Reload Fuel Appliktation, Licensing Topical Report,
NEDE-24011-P-A and Addenda
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Core and Containm:ﬁt Cooling Systems Surveillance Frequencigé{

The testing interval\for the core and containment cooling/systems is
based on industry pragtice, quantitative reliability anglysis, judgment
and practicality. Thd core cooling systems have not bgen designed to be
fully testable during aperation. For example, in the/case of the HPCI,
automatic initiation duxing power operation would result in pumping cold
water into the reactor vessel which is not desirab)e. Complete ADS
testing during power ope ation causes an undesirafle loss-of-coolant
inventory. To increase the availability of the £Lore and containment
cooling system, the compone ts which make up thre system, i.e.,
instrumentation, pumps, valwes, etc., are tesyed frequently. The pumps
and motor operated injection\valves are also/tested in accordance with
Specification 1.0.MM to assure their OPERABLLITY. A simulated automatic
actuation test once each cycle\combined w th testing of the pumps and
injection valves in accordance with Specffication 1.0.MM is deemed to be
adequate testing of these systemg§. Monthly alignment checks of valves
that are not locked or sealed in position which affect the ability of the
systems to perform their intended safety function are also verified to be
in the proper position. Valves whigh automatically reposition themselves
on an initiation signal are permityed to be in a position other than
normal to facilitate other operatfonal modes of the system.

When components and subsystems Are out\of-service, overall core and
containment cooling reliability is maintained by OPERABILITY of the
remaining redundant equipment/

Wwhenever a CSCS system or 1oop is made inbperable, the other CSCS systems
or loops that are required/to be OPERABLE ‘shall be considered OPERABLE if
they are within the requifed surveillance desting frequency and there is
no reason to suspect they are inoperable. f the function, system, OT
loop under test or cali¥ration is found inoperable or exceeds the trip
level setting, the LCO /and the required surveillance testing for the
system or loop shall apply.

Maximum Average Planar LHGR, LHGR, and MCPR

The MAPLHGR, LHGR, /and MCPR shall be checked daily to determine if fuel
burnup, or contro rod movement has caused changeg in power
distribution. Since changes due to burnup are slow, and only a few
control rods are/moved daily, a daily check of power distribution is
adequate.
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