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SUBJECT: REVISED PAGES TO TECHNICAL SPECIFICATION CHANGE NO. 256 
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BROWNS FERRY NUCLEAR PLANT, UNITS 1, 2, AND 3 

Some of the Technical Specifications pages to Amendment Numbers 169, 169, and 
140 to Facility Operating License Numbers DPR-33, DPR-52 and DPR-68, respec
tively, were inadvertently copied incorrectly. These amendments were issued 
August 2, 1989.  

An errata sheet and the correctly copied pages are enclosed for each affected 
unit.  

We apologize for any inconvenience this may have caused.  
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Suzanne Black, Assistant Director 
for Projects 

TVA Projects Division 
Office of Nuclear Reactor Regulation
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TABLE 3.5-1

Time 
Limit

Indefinite
(4)

Minimum 
Service Assignment

(3)(4)

30

(4) 6
.7

At least one OPERABLE pý 

Only automatically start 

service.  

Nine pumps must be OPERA 

acceptable: 7 and 2 or 

Requirements may be re 
unloaded.

(1) (3)

(1)

assigned to each header.

for each unit with fuel

3.5/4.5-11 
BFN 
Unit 1

c w(2) 
(1)

(1) 

(2) 

(3) 

(4)

37

2 or 37 or 6

2
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3.5./4.5 CORE AND Cti•'AINMENT COOLING SYSTEMS

CONDITIONS FýR OPERATION SURVEILLANCE REQUIREMENTS

RHR Service W ter and Emeraency
Eguipment Cool nA Water Systems 
EECWS Contin ed 

4. One of the Dl or D2 RHRSW 
pumps assigne to the RHR 
heat exchanger upplying 
the standby cool nt supply 
connection may be 
inoperable for a pood 
not to exceed 30 da s 
provided the OPERABL pump 
is aligned to supply he 
RHR heat exchanger he er 
and the associated die el 
generator and essential 
control valves are OPERA E.  

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 1 st 
2 RHRSW pumps, as ciated 

with the select RHR pumps, 
aligned for RH heat 
exchanger se ice for 
each reacto vessel 
containi n'irradiated fuel.

BFN 3.5/4.5-12 
Unit 1

4.5.C RHR Service Water and Emergency 
Equipment Cooling Water Systems
(EECWS) (Continued)

4. No additional surveillance 
is required.

Amendment No. 153, 169

LIMITING

3.5.C

I



3.5/4.5- CORE AID CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION

BFN 3.5/4.5-13 
Unit 1

SURVEILLANCE REQUIREMENTS

3.5.1) Eguipm~nt Area Coolers 

1. The quipment area cooler 
assoc ted with each RHR 
pump an the equipment 
area coo er associated 
with each et of core 
spray pumps (A and C 
or B and D) ust be 
OPERABLE at a times 
when the pump 0 pumps 
served by that s cific 
cooler is consider d to 
be OPERABLE.  

2. When an equipment area 
cooler is not OPERABLE, 
the pump(s) served by th t 
cooler must be considered 
inoperable for Technical 
Specification purposes.  

E. High Pressure Coolant Inlection 
System (HPCIS) 

1. The HPCI system shall be 
OPERABLE: 

(1) PRIOR TO STARTUP from a 
COLD CONDITION or 

(2) whenever there is 
irradi ed fuel in the 
react r vessel and the 
rea or vessel pressure 
issgreater than 122 psig, 

cept as specified in 
pecification 3.5.E.2.

I months

Amendment No. 159

LIMITING CONDITýONS FOR OPERATION

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 
area coolers are teste at 
the same frequency a the 
pumps which they s ye.  

E. High Pressure Coolant 
Injection System (HPCIS) 

1. HPCI Subsystem testing 
shall be performed as 
follows: 

a. Simulated Once/ 
Automatic operating 
Actuation cycle 
Test 

b. Pump Per 
PERA- Specification 

LITY l.O.MM 

c. Mot r Oper- Per 
ated Valve Specification 
OPERA ILITY .O0.1e 

d. Flow Ra at Once/3
normal \ 
reactor 
vessel 
operating 
pressure



3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION

3.5.E High Pressure Coolant Injection 
System (HPCIS)

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

3. If Specifications 3. E.1 
or 3.5.E.2 are not et, 
an orderly shutdo shall 
be initiated and t e 
reactor vessel pr ssure 
shall be reduced to 122 
psig or less wi in 24 
hours.  

F. Reactor Core Iso tion Cooling 

System (RCICS) 

1. The RCICShall be OPERABLE: 

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

SURVEILLANCE REQUIREMENTS
1 - -

4.5.E High Pressure Coolant Injection 
System (HPCIS)

4.5.E.1 (Cont'd) 

e. Flow Ate at Once/ 
150 ig operat.  

cycle 

e HPCI pump shall 
eliver at least 

5000 gpm during each 
flow rate test.  

Verify that Once/I 
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.

ing

Month

2. No additional surveillances 
are required. -1 

* Except that an automatic 
l•e capable of automatic 

re urn to its ECCS position 
whee an ECCS signal is 
preset may be in a 
positio for another mode of 
operatio 

F. Reactor Core Isolati n Cooling
System (RCICS)

1. RCIC Subsystem testing shall 
be performed as follows:

a. Simulated Auto
matic Actuation 
Test

Once/ 
operating 
cycle

3 . 5 / 4 . 5 -1 4 Amendment No. 159, 169BFN 
Unit 1



3,/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION

BFN 3.5/4.5-15 
Unit 1

SURVEILLANCE REQUIREMENTS

4.5.F Reactor Core Isolation Cooling 
System (RCICS)

4.5.F.1 (Cont'd)

3.5.F. React Core Isolation Coolinx 

System RCICS) 

3.5.F.1 (C t'd) 

(2) henever there is 
i radiated fuel in the 
r ctor vessel and the 
re ctor vessel pressure 
is bove 122 psig, 
exce t as specified in 
3.5.F 2.  

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

3. If Specificati ns 3.5.F.1 
or 3.5.F.2 a e not met, an 
orderly sh down shall be 
initiated and the reactor 
shall b / depressurized to 
less t an 122 psig within 
24 h rs.

Per 
Specifi
cation 
1.0.MM

c. Motor-Operated Per 
Valve Specifi
OPERABILITY cati 

1 MM 

d. Flow Rate at Once/3 
normal re tor months 
vessel perating 
pres re 

e. low Rate at Once/ 
150 psig operating 

cycle 

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

f. Verify that Onc 
each valve

e/Month

(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.  

2. No additional surveillances 
re required.  

* Except that an automatic 
alve capable of automatic 
r turn to its normal 
po ition when a signal is 
pre nt may be in a 
posi on for another mode 
of ope ation.

Amendment No. 169

b. Pump 
OPERABILITY



3.5/4.5 CORE AND CONTAIN C

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.G Automatic Depressurization 
System (ADS) 

1. Four of the six valves of 
the Automatic 
De ressurization System 
sha 1 be OPERABLE: 

(1) IOR TO STARTUP 
f m a COLD CONDITION, 
or, 

(2) whene er there is 
irradia ed fuel in the 
reactor ssel and the 
reactor ve sel pressure 
is greater an 105 psig, 
except as spe ified in 
3.5.G.2 and 3. .G.3 
below.  

2. 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 day 
provided the HPCI system 
OPERABLE. (Note that the 
pressure relief functio of 
these valves is assure by 
Section 3.6.D of thes 
specifications and t at this 
specification only plies 
to the ADS functio .) If 
more than three of the six 
ADS valves are kn wn to be 
incapable of aut matic 
operation, an i ediate 
orderly shutdo shall be 
initiated, wit the reactor 
in a HOT SHUT OWN CONDITION 
in 6 hours, d in a COLD 
SHUTDOWN CO ITION in the 
following 8 hours.  

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 
Unit 1

4.5.G Automatic Depressurization
System (ADS)

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

a. A s mulated automatic 
ac uation test shall 

performed PRIOR TO 
TARTUP after each 

refueling outage.  
Manual surveillance 
of the relief valves 

is covered in 
4.6.D.2.  

No additional surveillances 
are required. I I

3.5/4.5-16
Amendment No. 169

COOLING SYSTEMS



3.5/4.5 CORE AND CO6ITAINMENT COOLING SYSTEMS

LIMITING ONDITIONS FOR OPERATION

P1-7 
P1-7 
P1-7 
PI-7

5-20 48 psig 
5-48 48 psig 
4-51 48 psi 
4-65 48 ps g

N

BFN 
Unit 1

3.5/4.5-17

STIRV1�TTr.ANr� PTTTP�'.MENT�

4.5.H. Maintenance of Filled Discharge 
Pipe

3.5.H. Ma ntenance of Filled Discharge 
Pie 

Wheneve the core spray systems, 
LPCI, HP I, or RCIC are required 
to be OPE BLE, the discharge 
piping fro the pump discharge 
of these sy tems to the last 
block valve hall be filled.  

The suction o the RCIC and HPCI 
pumps shall be ligned to the 
condensate stora e tank, and 
the pressure supp ession chamber 
head tank shall no ally be aligned 
to serve the discha ge piping of 
the RHR and CS pumps The 
condensate head tank ay be used 
to serve the RHR and C discharge 
piping if the PSC head ank 
is unavailable. The pre ure 
indicators on the dischar of the 
RHR and CS pumps shall ind ate/ 
not less than listed below.

OPERABLE, the discharge piping 
of the inoperable system shqll 
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

SURVEILLANCE REQUIREMENT4ZI

The following surveillance 
requirements shall be adh red 
to assure that the disch rge 
piping of the core spr 
systems, LPCI, HPCI, nd RCIC 
are filled: 

1. Every month d prior to the 
testing o the RHRS (LPCI and 
Contai nt Spray) and core 
spray ystem, the discharge 
pi of these systems shall 

vented from the high point 
and water flow determined.  

2. Following any period where th• 
LPCI or core spray systems 
have not been required to be

I

e



3-.5 BASES 

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

Analyses presented in t e FSAR* and analyses presented in conformance 
with 10 CFR 50, Appendi K, demonstrated that the core spray system in 
conjunction with two LP I pumps provides adequate cooling to the core to 
dissipate the energy ass ciated with the loss-of-coolant accident and t 
limit fuel clad tempera re to below 2,200*F which assures that core 
geometry remains intact d to limit the core average clad metal-wa r 
reaction to less than 1 p rcent. Core spray distribution has bee shown 
in tests of systems simil r to design to BFNP to exceed the mi mum 
requirements. In addition cooling effectiveness has been d onstrated 
at less than half the rate flow in simulated fuel assembl s with heater 
rods to duplicate the decay heat characteristics of irra ated fuel.  

The RHRS (LPCI mode) is desi ed to provide emergency cooling to the core 
by flooding in the event of a loss-of-coolant accid t. This system is 
completely independent of the ore spray system; wever, it does 
function in combination with th core spray syst m to prevent excessive 
fuel clad temperature. The LPC mode of the R S and the core spray 
system provide adequate cooling or break ar s of approximately 0.2 
square feet up to and including t e double- nded recirculation line break 
without assistance from the high-p essure emergency core cooling 
subsystems.  

The intent of the CSS and RHRS speci cations is to not allow startup 
from the cold condition without all a sociated equipment being OPERABLE.  
However, during operation, certail co onents may be out of service for 
the specified allowable repair t mes. e allowable repair times have 
been selected using engineerin judgmen based on experiences and 
supported by availability ana sis.  

Should one core spray loop ecome inopera e, the remaining core spray 
loop, the RHR System, and the diesel gener tors are required to be 
OPERABLE should the nee for core cooling a ise. These provide extensive 
margin over the OPERAB equipment needed fo adequate core cooling.  
With due regard for t is margin, the allowabl repair time of seven days 
was chosen.  

Should one RHR p (LPCI mode) become inoperab e, three RHR pumps 
(LPCI mode) and e core spray system are availa le. Since adequate core 
cooling is ass ed with this complement of ECCS, seven day repair 
period is jus fied.  

Should two pumps (LPCI mode) become inoperable, here remains no 
reserve (r dundant) capacity within the RHRS (LPCI m e). Therefore, the 
affected it shall be placed in cold shutdown within 4 hours.  

*A detailed functional analysis is given in Section 6 of the FNP 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 inope ble, a 
complem nt of three full capacity containment heat remova systems is 
still available. Any two of the remaining pumps/heat ehner combinat ons would provide more than adequate contai n cooling for any abnormal •r postaccident situation. *Because of the valability of 
equipment •n excess of normal redundancy requireme t, a 30-day repair period i stified.  
Should two RRpumps (containment cooling mbod ) bcome inoperable, a full hetremovala •ystsem is still available. Thn remaining pump/heat exhagr ob aions would provide ae tecontainment cooling for any abomlpostac ident siuto. Becaus• of the availability of a full cbormplmna fhetrmvl eqtuaipmnta7dyrpi.ero sjsiid 
Observation of the •tated requiremen s for the containment cooling mode assures that the su ression pool a dd the drywell will be sufficiently cooled, following a 1 ss-of-coola• accident, to prevent primary containment overpressu ization. /Te containment cooling function of the RHRS is permitted onyfe hcore has reflooded to tetotid core height level. Thi preve ts inadvertently diverting water needed for core flooding to the• esurgent task of containment cooling. The two-thirds core height le /interlock may be manually bypassed by a 
keylock switch.  Since the RHRS is filled• itow quality water during power operation, 

s/ 

it is planned that the iystem e filled with demineralized (condensate) water before using the/shutdow cooling function of the RHR System.  Since it is desirable/to have t• RHRS in service if a "pipe-break" type of accident should a cur, it is •rmitted to be out of operation for only a restricted amount/of time and w n the system pressure is low. At least one-half of he containment c oling function must remain OPERABLE during this time •eriod. Requiring •wo OPERABLE CSS pumps during cooldown allows •r flushing the RHRS even if the shutdown were caused by inability to mee• the CSS specificatio s (3.5.A) on a number of OPERABLE 

When the reac or vessel pressure is atmos eric, the limiting conditions for operatio are less restrictive. At at spheric pressure, the minimum requirement •s for one supply of makeup watd to the core. Requiring two OPERABLE RH• pumps and one CSS pump provides •edundancy to ensure makeup water avai bility.  Should on bR. pump or associated heat exchanger pocated 
on the unit cross-co hection in the adjacent unit become mnop able, an equal 

capability for long-term fluid makeup to the reacto and for cooling of 

the con ainment remains OPERABLE. Because of the av ilabilty of an 

Unit 1



3.5 Bases (Cont'd) 

The suppression ch ber can be drained when the reac or vessel pressure 
is atmospheric, irra iated fuel is in the reactor v ssel, and work is not 
in progress which has the potential to drain the essel. By requiring 
the fuel pool gate to e open with the vessel he d removed, the combined 
water inventory in the uel pool, the reactor vity, and the 
separator/dryer pool, b tween the fuel pool 1 level alarm and the 
reactor vessel flange, i about 65,800 cubic feet (492,000 gallons).  
This will provide adequat low-pressure coo ing in lieu of CSS and RHR 
(LPCI and containment cool ng mode) as cur ently required in 
Specifications 3.5.A.4 and .5.B.9. The dditional requirements for 
providing standby coolant s ply availa e will ensure a redundant supply 
of coolant supply. Control od drive aintenance may continue during 
this period provided no more han one drive is removed at a time unless 
blind flanges are installed du ing t e period of time CRDs are not in 
place.  

Should the capability for provid g flow through the cross-connect lines 
be lost, a 10-day repair time i llowed before shutdown is required.  
This repair time is justified se on the very small probability for 
ever needing RHR pumps and he exc angers to supply an adjacent unit.  

REFERENCES 

1. Residual Heat Removal/ystem (BFNP FSAR subsection 4.8) 

2. Core Standby Cooling Systems (BFNF SAR Section 6) 

3.5.C. RHR Service Water stem and Emer enc Eauipment Cooling Water System (EECWS)th 

There are two EECW aders (north and south with four automatic starting 
RHRSW pumps on each header. All components equiring emergency cooling 
water are fed from oth headers thus assurin continuity of operation if 
either header is ERABLE. Each header alone can handle the flows to all 
components. Two RSW pumps can supply the fu 1 flow requirements of all 
essential EECW 1 ads for any abnormal or postac ident situation.  

There are four R heat exchanger headers (A, B, , & D) with one RHR 
heat exchanger from each unit on each header. Th e are two RHRSW pumps 
on each heade ; one normally assigned to each head (A2, B2, C2, or D2) 
and one on al ernate assignment (Al, Bl, Cl, or Dl). One RHR heat 
exchanger he der can adequately deliver the flow sup lied by both RHRSW 
pumps to any two of the three RHRSW heat exchangers o the header. One 
RHRSW pump an supply the full flow requirement of one RHR heat 
exchanger. Two RHR heat exchangers can more than adequ tely handle the 
cooling re uirements of one unit in any abnormal or post ccident situation. •

BFN 3.5/4.5-28 
Unit 1



3.5 BASES (Cont'd) 

The RHR Service Water System was designed as a shared system f r three 

units. The specification, as written, is conservative when 

consideration is given to par icular pumps being out of ser ce and to 

possible valving arrangements If unusual operating cond ions arise 

such that more pumps are out service than allowed by his 

specification, a special case equest may be made to t e NRC to allow 

continued operation if the act al system cooling req rements can be 

assured.  

Should one of the two RHRSW pump normally or a ernately assigned to 

the RHR heat exchanger header su lying the st ndby coolant supply 

connection become inoperable, an qual capab ity for long-term fluid 

makeup to the unit reactor and fo cooling f the unit containment 

remains OPERABLE. Because of the vailab ity of an equal makeup and 

cooling capability, a 30-day repai per d is justified. Should the 

capability to provide standby coola t pply be lost, a 10-day repair 

time is justified based on the low ability for ever needing the 

standby coolant supply. Verificati that the LPCI subsystem cross-tie 

valve is closed and power to its 0 e tor is disconnected ensures that 

each LPCI subsystem remains indep nde t and a failure of the flow path 

in one subsystem will not affec the low path of the other LPCI 

subsystem.  

3.5.D Equipment Area Coolers 

There is an equipment area cooler for ea h RHR pump and an equipment 

area cooler for each set two pumps, eit er the A and C or B and D 

pumps) of core spray p The equipmen area coolers take suction 

near the cooling air d charge of the mot r of the pump(s) served and 

discharge air near th cooling air suction of the motor of the pump(s) 

served. This ensure that cool air is sup lied for cooling the pump 

motors.  

The equipment are coolers also remove the p p, and equipment waste 

heat from the ba ment rooms housing the eng eered safeguard 

equipment. The arious conditions under whic the operation of the 

equipment air olers is required have been i ntified by evaluating 

the normal and abnormal operating transients a d accidents over the 

full range of planned operations. The surveill nce and testing of the 

equipment ar a coolers in each of their various odes is accomplished 

during the esting of the equipment served by th se coolers. This 

testing is adequate to assure the OPERABILITY of the equipment area 

coolers.  

REFERENC S 

1. Re idual Heat Removal System (BFN FSAR Section .8) 

2. ore Standby Cooling System (BFN FSAR subsection 6.7) 

BFN 3.5/4.5-29 Amendment No. 1,9 

Unit 1
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3.5 BASES (Cont'd) 

3.5.E. High Pressure Coolant In ection System (HPCIS) 

The HPCIS is provided to ssure that the reactor core is adequately 
cooled to limit fuel clad emperature in the event of a small bre k in 
the nuclear system and los of coolant which does not result in apid 
depressurization of the rea tor vessel. The HPCIS permits the eactor 
to be shut down while maInta ning sufficient reactor vessel wa er level 
inventory until the vessel i depressurized. The HPCIS conti ues to 
operate until reactor vessel ressure is below the pressure t which 
LPCI operation or core spray s stem operation maintains co cooling.  

The capacity of the system is s lected to provide this r quired core 
cooling. The HPCI pump is desig ed to pump 5,000 gpm reactor 
pressures between 1,120 and 150 ig. Two sources of ater are 
available. Initially, water from the condensate sto age tank is used 
instead of injecting water from th suppression poo into the reactor.  

When the HPCI System begins operatio , the reacto depressurizes more 
rapidly than would occur if HPCI was ot initia d due to the 
condensation of steam by the cold flu d pumped nto the reactor vessel 
by the HPCI system. As the reactor ve sel pr ssure continues to 
decrease, the HPCI flow momentarily rea hes quilibrium with the flow 
through the break. Continued depressuri at on caused the break flow to 
decrease below the HPCI flow and the liq inventory begins to rise.  
This type of response is typical of the s all breaks. The core never 
uncovers and is continuously cooled thro g out the transient so that no 
core damage of any kind occurs for bre s t at lie within the capacity 
range of the HFCI.  

The minimum required NPSH for HPCI i 21 feet There is adequate 
elevation head between the suppress n pool an the HPCI pump, such 
that the required NPSH is available with a sup ession pool temperature 
up to 140°F with no containment ba k pressure.  

The HPCIS serves as a backup to e RCICS as a so rce of feedwater 
makeup during primary system istlation conditions. The ADS serves as a 
backup to the HPCIS for reacto depressurization f r postulated 
transients and accident. The ýS and RHRS (LPCI) pr vide adequate core 
cooling at low reactor pressre when RCICS and ADS a e no longer 
necessary. Considering the ýedundant systems, an all wable repair time 
of seven days was selected.  

The HPCI and RCIC as well as 411 other Core Standby Coo ing Systems 
must be OPERABLE when st ting up from a Cold Condition. It is 
realized that the HPCI i not designed to operate at ful capacity 
until reactor pressure xceeds 150 psig and the steam sup y to the 
HPCI turbine is automa ically isolated before the reactor essure 
decreases below 100 ps g. It is the intent of this specifi tion to 
assure that when the eactor is being started up from a Cold ondition, 
the HPCI is not kno to be inoperable.  
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3.5.F Reactor Core Isolat on C oling System (RCICS) 

The various conditions un er which the RCICS plays an esse ial role in 

providing makeup water to the reactor vessel have been i ntified by 

evaluating the various pla t events over the full rang of planned 

operations. The specifica ions ensure that the funct on for which the 

RCICS was designed will be vailable when needed. e minimum required 

NPSH for RCIC is 20 feet. T ere is adequate elev ion head between the 

suppression pool and the RCI pump, such that th required NPSH is 

available with a suppression p ol temperature to 140*F with no 

containment back pressure.  

Because the low-pressure cooling ystems ( CI and core spray) are 

capable of providing all the cool g req red for any plant event when 

nuclear system pressure is below 1 2 ps g, the RCICS is not required 

below this pressure. Between 122 p i and 150 psig the RCICS need not 

provide its design flow, but reduced low is required for certain 

events. RCICS design flow (600 gp s sufficient to maintain water 

level above the top of the active ue for a complete loss of feedwater 

flow at design power (105 percen of r ted).  

Consideration of the availabi ty of th RCICS reveals that the average 

risk associated with failure of the RCIC to cool the core when 

required is not increased i the RCICS is inoperable for no longer than 

seven days, provided that he HPCIS is OP BLE during this period.  

REFERENCE 

1. Reactor Core Isl tion Cooling System (BF FSAR Subsection 4.7) 

3.5.G Automatic De ressur zation System (ADS) 

This specificatio, ensures the OPERABILITY of th ADS under all 

conditions for w ich the depressurization of the uclear system is an 

essential respo se to station abnormalities.  

The nuclear s stem pressure relief system provides utomatic nuclear 

system depre surization for small breaks in the nucl ar system so that 

the low-pre sure coolant injection (LPCI) and the co e spray subsystems 

can operat to protect the fuel barrier. Note that t is specification 

applies o y to the automatic feature of the pressure elief system.  

Specific tion 3.6.D specifies, the requirements for the ressure relief 

functio of the valves. It is possible for any number o the valves 

assign d to the ADS to be incapable of performing their S functions 

becau e of instrumentation failures yet be fully capable f performing 

thei pressure relief function.  
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Because the automatic dep essurization system does not ovide makeup to 
the reactor primary vessel, no credit is taken for the steam cooling of 
the core caused by the sys em actuation to provide fu ther conservatism 
to the CSCS.  

With two ADS valves known to be incapable of autom tic operation, four 
valves remain OPERABLE to pe form 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 OPE BLE. Reactor o eration with three ADS 
valves inoperable is allowed to continue for s ven days provided that the 
HPCI system is OPERABLE. Opera on with more than three of the six ADS valves inoperable is not accepta e.  

H. Maintenance of Filled Discharge Pi e 

If the discharge piping of the core pray, LPCI, HPCIS, and RCICS are not 
filled, a water hammer can develop i th s piping when the pump and/or 
pumps are started. To minimize damag o the discharge piping and to 
ensure added margin in the operation o these systems, this Technical 
Specification requires the discharge es to be filled whenever the 
system is in an OPERABLE condition. f a discharge pipe is not filled, 
the pumps that supply that line must be ssumed to be inoperable for 
Technical Specification purposes.  

The core spray and RHR system disc arge pi ing high point vent is 
visually checked for water flow o ce a mont and prior to testing to 
ensure that the lines are filled The visu 1 checking will avoid starting the core spray or RHR s stem with a discharge line not filled.  
In addition to the visual obser ation and to nsure a filled discharge 
line other than prior to testi g, a pressure uppression chamber head 
tank is located approximately 0 feet above th discharge line high point 
to supply makeup water for th se systems. The ondensate head tank 
located approximately 100 fe t above the discha ge high point serves as a 
backup charging system when he pressure suppres ion chamber head tank is 
not in service. System dis harge pressure indic tors are used to 
determine the water level ove the discharge lin high point. The 
indicators will reflect ap roximately 30 psig for water level at the 
high point and 45 psig fo a water level in the pr ssure suppression 
chamber head tank and ar monitored daily to ensure that the discharge 
lines are filled.  

When in their normal st ndby condition, the suction r the HPCI and RCIC 
pumps are aligned to t e condensate storage tank, whi h is physically at 
a higher elevation tha the HPCIS and RCICS piping. is assures that 
the HPCI and RCIC dis arge piping remains filled. Fu ther assurance is 
provided by observing water flow from these systems' hi h points monthly.  

I. Maximum Average Plan r Linear Heat Generation Rate (MAP GR) 

This specification ssures that the peak cladding temper ture following 
the postulated desi n basis loss-of-coolant accident will not exceed the 
limit specified in he 10 CFR 50, Appendix K.  
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The peak cladding tempe ature following a postulated lo s-of-coolant 
accident is primarily a unction of the average heat g neration rate of 
all the rods of a fuel a embly at any axial location and is only 
dependent secondarily on he rod-to-rod power distri ution within an 
assembly. Since expected ocal variations in powe distribution within 
a fuel assembly affect the calculated peak clad t perature by less 
than + 20*F relative to th peak temperature for a typical fuel design, 
the limit on the average li ear heat generatio rate is sufficient to 
assure that calculated temp ratures are withi the 10 CFR 50 Appendix K 
limit. The limiting value f r MAPLHGR is sh in Tables 3.5.1-1, -2, 
-3, -4, -5, and -6. The ana ses supportin these limiting values are presented in Reference 4.  

3.5.J. Linear Heat Generation Rate (L GR) 

This specification assures that the 1 near heat generation rate in any 
rod is less than the design lin r at generation if fuel pellet densification is postulated. \ 

The LHGR shall be checked daily ring reactor operation at 
1 25 percent power to determine if fuel burnup, or control rod movement 
has caused changes in power di tri ution. For LHGR to be a limiting 
value below 25 percent rated erma power, the MTPF would have to be 
greater than 10 which is pre luded b a considerable margin when 
employing any permissible c ntrol ro pattern.  

3.5.K. Minimum Critical Power Ra io (MCPR) 

At core thermal power 1 els less than r equal to 25 percent, the 
reactor will be operatng at minimum rec rculation pump speed and the 
moderator void conten will be very small. For all designated control 
rod patterns which m be employed at thi point, operating plant 
experience and the 1 hydraulic analysis ndicated that the resulting 
MCPR value is in e ess of requirements by considerable margin. With 
this low void cont nt, any inadvertent core flow increase would only 
place operation i a more conservative mode elative to MCPR. The 
daily requiremen for calculating MCPR above 5 percent rated thermal 
power is suffic ent since power distribution hifts are very slow when 
there have not een significant power or contr 1 rod changes. The 
requirement fol calculating MCPR when a limiti control rod pattern is 
approached e ures that MCPR will be known foll wing a change in power 
or power sha e (regardless of magnitude) that co ld place operation at 
a thermal l it.  

3.5.L. APRM Setropnts 

The fuel cladding integrity safety limits of Sectio 2.1 were based on 
a total eaking factor within design limits (FRP/C PD x 1.0). The 
APRM i truments must be adjusted to ensure that the core thermal 
limits are not exceeded in a degraded situation when ntry conditions 
are less conservative than design assumptions.  
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3.5.M. References 

1. "Fuel Den ification Effects on General Electri Boiling Water 

Reactor Fu l," Supplements 6, 7, and 8, NEIM- 0735, August 1973.  

2. Supplement to Technical Report on Densif ation of General 

Electric Rea tor Fuels, December 14, 1974 USA Regulatory Staff).  

3. Communication: V. A. Moore to I. S. Mi chell, "Modified GE Model 

for Fuel Densi cation," Docket 50-321 March 27, 1974.  

4. Generic Reload F el Application, Lic sing Topical Report, 

NEDE-240ll-P-A an Addenda.  

5. Letter from R. H. cbholz (GE) t P. S. Check (NRC), "Response t 

NRC Request For Inf rmation On 0 Computer Model," September 5, 

1980.
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4.5 Core and Contai ent Cooling Systems Surveillance Fre uencie 

The testing inter al for the core and containment cooling sy tems is 

based on industry practice, quantitative reliability analys,s, Judgment 

and practicality. The core cooling systems have not been esigned to be 

fully testable du ing operation. For example, in the cas of the HPCI, 

automatic initiati n during power operation would result in pumping cold 

water into the rea tor vessel which is not desirable. omplete ADS 

testing during pow r operation causes an undesirable 1 ss-of-coolant 

inventory. To incr ase the availability of the core nd containment 

cooling system, the components which make up the sys em, i.e., 

instrumentation, pum s, valves, etc., are tested fr quently. The pumps 

and motor operated in ection valves are also teste in accordance with 

Specification l.O.MM o assure their OPERABILITY. A simulated automatic 

actuation test once ea h cycle combined with tes ing of the pumps and 

injection valves in acc rdance with Specificati n l.O.MM is deemed to be 

adequate testing of the e systems. Monthly al gnment checks of valves 

that are not locked or s aled in position whi h affect the ability of the 

systems to perform their ntended safety f ution are also verified to be 

in the proper position. Ives which auto tically reposition themselves 

on an initiation signal ar permitted to b in a position other than 

normal to facilitate other erational mo es of the system.  

When components and subsystem are out- f-service, overall core and 

containment cooling reliabilit is mai tained by OPERABILITY of the 

remaining redundant equipment.  

Whenever a CSCS system or loop i m de inoperable, the other CSCS systems 

or loops that are required to be RABLE shall be considered OPERABLE if 

they are within the required surv liance testing frequency and there is 

no reason to suspect they are in e able. If the function, system, or 

loop under test or calibration fo d inoperable or exceeds the trip 

level setting, the LCO and the equir d surveillance testing for the 

system or loop shall apply.  

Maximum Average Planar LHGR LHGR and M PR 

The MAPLHGR, LHGR, and MCP shall be check d daily to determine if fuel 

burnup, or control rod mo ement has caused hanges in power 

distribution. Since cha es due to burnup a e slow, and only a few 

control rods are moved ily, a daily check o power distribution is 

adequate.  
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TABLE 

•e 
•it 
•ys) RHRSW 

efinite 7 

30 7 

7 6

3.5-1 

Minimum 
Service Ass gnment 

EEC

(1) 
3 

(1) (3) 
2 or 3

4) 

3)(4) 
6 

4) (2) 
2

At least one OPERABLE pum must be assigned to each header.  

Only automatically start ng umps may be assigned to EECW header 
service.  

Nine pumps must be OP RABLE. E her configuration is 
acceptable: 7 and 2 or 6 and 3.  

Requirements may b reduced by two or each unit with fuel 
unloaded.
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3.5/4.5 CORE CONTAINMENT COOLING SYSTEMS

LIMITING CONDITI\NS FOR OPERATION

RHR Ser ce Water and Emergency 
E ui men Cooling Water Systems
EECWS ntinued) 

4. Three o the Dl, D2, Bl, B2 
RHRSW p s assigned to the 
RHR heat e changer supplying 
the standb coolant supply 
connection m y be 
inoperable fo a period 
not to exceed 0 days 
provided the OP RABLE pump 
is aligned to su ly the 
RHR heat exchange header 
and the associated iesel 
generator and essent al 
control valves are OP RABLE.  

5. The standby coolant sup y 
capability may be inoper le 
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 ed 
with the selected RH pumps, 
aligned for RHR hea 
exchanger service r 
each reactor vesse 
containing irradi ted fuel.

3.5/4.5-12

SURVEILLANCE REQUIREMENTS

3.5.C

Amendment No. 149, 169
BFN 
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4.5.C RHR Service Water and er enc 
Equi pment Cooling WatXr Systems 
(EECWS) (Continued) 

4. No additional urveillance 
is required.



3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIO0S FOR OPERATION

3.5.D
Eauipmei Area Coolers

1. The e uipment area cooler 
associ ted with each RHR 
pump an the equipment 
area coo er associated 
with each set of core 
spray pump (A and C 
or B and D) must be 
OPERABLE at 11 times 
when the pump or pumps 
served by that specific 
cooler is consi ered to 
be OPERABLE.  

2. When an equipment rea 
cooler is not OPERA LE, 
the pump(s) served b that 
cooler must be consid ed 
inoperable for Technici 
Specification purposes.  

E. High Pressure Coolant Iniectio 
System (HPCIS)

1. The HPCI system shall be 
OPERABLE: 

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

(2) whenever there is 
irradiated fuel i the 
reactor vessel a d the 
reactor vessel ressure 
is greater th 122 psig, 
except as sp ified in 
Specificatia 3.5.E.2.  

BFN 3.5/4.5
Unit 2

SURVEILLANCE REQUIREMENTS

4.5.D Equipment Area Coolers

1. Each equipment area cooler 
is operated in con' nction 
with the equipmen served 
by that particul cooler; 
therefore, the quipment 
area coolers a e tested at 
the same fre:ency as the 

pumps which hey serve.  

• High Pressure Coolant 
Injection System (HPCIS) 

1. HPCI Subsystem testing 
shall be performed as 
follows: 

a. Simulated Once/ 
Automatic operatin 
Actuation cycle 
Test 

b. Pump Per 
PERA- Specific 

LITY 1.0.MM 

c. Mot Oper- Per 
ated alve Specific 
OPERA LITY l.O.MM 

d. Flow Rat at Once/3 
normal months 
reactor 
vessel 
operating 
pressure

ation 

ation

Amendment No. 155
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3.5/4.5 COREAND CONTAINMENT COOLING SYSTEMS 

LIMITING CONDITONS FOR OPERATION SiURVE ILLANCE REQUIREMENTS

3.5.E High Pýessure Coolant Injection
System RHPCIS 

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

3. If Specifications 3 5.E.1 
or 3.5.E.2 are not et, 
an orderly shutdo shall 
be initiated and he 
reactor vessel p essure 
shall be reduce to 122 
psig or less w thin 24 
hours.  

F. Reactor Core Iso ation Cooling 

System (ROICS) 

1. The RCICS all be OPERABLE: 

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

4.5.E High Pressure Coo~ant Iniection
System (HPCIS) 

-. 5.E.1 (Cont'd) 

e. Flow ate at Once/ 
150 psig operat 

cycle 

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

f. Verify that Once/I 
each valve 
(manual, power
operated, or 
automatic) in the 
injection flow
path that is not 
locked, sealed, or 
otherwise secured in 

^0444^ý 
4

a 
4
" 4*.

ing

Month

correct* position.  

2. No additional surveillances 
are required.  

* xcept that an automatic 
v lye capable of automatic 

re urn to its ECCS position 
whe an ECCS signal is 
pres t may be in a 
posit on for another mode of 
operat n.  

F. Reactor Core Isol tion Coolin2
System (RCICS) 

1. RCIC Subsystem testing shall 
be performed as follows:

a. Simulated Auto
matic Actuation 
Test

Once/ 
operating 
cycle

BFN 3.5/4.5-14 Amendment No. 155, 169 
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3.5/4.5 CORE AND COrNAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FA' OPERATION SURVEILLANCE REQUIREMENTS

3.5.F. Reactor Core Aolation Cooling
System (RCICS) 

3.5.F.1 (Cont'd) 

(2) whenever here is 
irradiate fuel in the 
reactor ve el and the 
reactor yes 1 pressure 
is above 122 sig, 
except as spe ified in 
3.5.F.2.  

2. If the RCICS is inope able, 
the reactor may rema n in 
operation for a per od not 
to exceed 7 days the 
HPCIS is OPERABL, during 
such time.  

3. If Specificat ons 3.5.F.1 
or 3.5.F.2 a e not met, an 
orderly shu down shall be 
initiated d the reactor 
shall be epressurized to 
less tha 122 psig within 
24 hour

3.5/4.5-15BFN 
Unit 2

4.5.F Reactor Core Isolation oolin

4.5.F Reactor Core Isolation,"-oo in 
System (RCICS) 

4.5.F.1 (Cont'd) 

b. Pump Per 
OPERABI TY Specifi

cation 
1.0.MM 

c. Mo or-Operated Per 
lve Specifi

OPERABILITY cation 
1.0. MM 

d. 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/Mont 
each valve 
(manual, power
operated, or 
automatic) in the 
injection flowpath 
hat is not locked, 
s aled, or other
wi e secured in 
pos tion, is in its 
cor ct* position.  

2. No additi al surveillances 
are requir d.  

Except t t an automatic 
valve capa le of automatic 
return to ts normal 
position wh n a signal is 
present may \e in a 
position for nother mode 
of operation.

h
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3.5/4.5 CORE AND CON ,YENT COOLING SYSTE 

LIMITING CONDITIONS FO OPERATION

3.5.G Automatic DepDssurization
System (ADS) 

1. Four of the ix valves of 
the Automatic 
DepressurizatiEn System 
shall be OPERAB E:

(1) PRIOR TO STj 
from a COLD 
or,

(2) whenever there is\ 
irradiated fuel in 
reactor vessel and 1 
reactor vessel pres, 
is greater than 105 
except as specified 
3.5.G.2 and 3.5.G.3 
below.

2. If three of the six ADS

inps

valves are known to be 
incapable of automatic 
operation, the reactor ma 
remain in operation for 
period not to exceed 7 ays, 
provided the HPCI sys m is 
OPERABLE. (Note that he 
pressure relief fun tion of 
these valves is as ured by 
Section 3.6.D of hese 
specifications d that this 
specification ly applies 
to the ADS f ction.) If 
more than th ee of the six 
ADS valves re known to be 
incapable f automatic 
operatio , an immediate 
orderly hutdown shall be 
initia d, with the reactor 
in a T SHUTDOWN CONDITION 
in 6 ours, and in a COLD 
S• OWN CONDITION in the 
fo owing 18 hours.  

3. I Specifications 3.5.G.1 
d 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.

MS
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SURVEILLANCE REQUIREMENTS 

4.5.G Automatic Depressurization 
System (ADS) 

1. During each ope ating 
cycle the foll wing 
tests shall performed 
on the ADS: 

a. 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. No additional surveillances 
are required.



3.5/4.5 CORE AND CONTAI1NENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION 

3.5.H. Maintenance of Filled Discharge 
n4

Whenever the co e spray systems, 
LPCI, HPCI, or CIC are required 
to be OPERABLE, he discharge 
piping from the p p discharge 
of these systems the last 
block valve shall e filled.  

The suction of the R IC and HPCI 
pumps shall be aligne to the 
condensate storage ta , and 
the pressure suppressiao chamber 
head tank shall normally be aligned 
to serve the discharge pi ing of 
the RHR and CS pumps. The 
condensate head tank may be sed 
to serve the RHR and CS disch rge 
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.  

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

SURVEILLANCE REQUIREMENTS

4.5.H. Maintenance of Filled Discharge 
Pipe

The following surveillance 
requirements shall be dhered 
to assure that the di charge 
piping of the core s ray 
systems, LPCI, HPC , and RCIC 
are filled: 

1. Every mont and prior to the 
testing o the RHRS (LPCI and 
Contai nt Spray) and core 
spray ystem, the discharge 
pipi of these systems shall 
be ented from the high point 

d water flow determined.  

Following any period where thi 

LPCI or core spray systems 
have not been required to be 
OPERABLE, the discharge pipin.  
of the inoperable system shal 
be vented from the high point

e 

1

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.  

4. en the RHRS and the CSS are 
re uired to be OPERABLE, the 
pre sure indicators which 
moni or the discharge lines 
shall be monitored daily and 
the pr ssure recorded.

3.5/4.5-17 Amendment No. 169
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3.5 BASES 

1.5.A. Core S ra stem (CSS and 35.B Residual Heat Removal Sstem RHRS 

Analyses preseten in the FSAR* and analyses presented in conforman e 

with 10 CFR 50, A endix K, demonstrated that 
the core spray syste in 

conjunction with t, LPCI Pumps provides adequate 
cooling to the c re to 

dissipate the energ associated with the loss-of-coolant accident and to 

limit fuel clad temp rature to below 
2,200OF which assures that ore 

geometry remains inta t and 
to limit the core average clad met -water 

reaction to less than percent. Core spray distribution has 
een shown 

in tests of systems sim lar to design to BFNP to exceed the inimum 

requirements. In addit n, cooling effectiveness has been emonstrated 

at less than half the ra d flow in simulated fuel 
assembl es with heater 

rods to duplicate the dec heat characteristics of irrad ated fuel.  

The RURS (LPCI mode) is des ned to provide emergency oling to the core 

by flooding in the event of loss-of-coolant acciden 
This system is 

completely independent of the core spray system; how er, it does 

function in combination with t e core spray system o prevent excessive 

fuel clad temperature. The LPC mode of the RHRS nd the core spray 

system provide adequate cooling or break areas o approximately 0.2 

square feet up to and including t e double-ended 
recirculation line break 

without assistance from the high-p essure emerg ncy 
core cooling 

subsystems.  

The intent of the CSS and RHRS specif cation is to not allow startup 

from the cold condition without all as cia ed equipment being OPERABLE.  

However, during operation, 
certain comp e ts may be out of service for 

the specified allowable repair 
times. T allowable repair times have 

been selected using engineering judgment sed on experiences and 

supported by availability analysis.  

Should one core spray loop become inop rable, the remaining core spray 

loop, the RHR System, and 
the diesel enerator are required to be 

OPERABLE should the need for core co ling 
arise. These provide extensive 

margin over the OPERABLE equipment eded for ad uate core cooling.  

With due regard for this margin: t e allowable 
rep ir time of seven days 

was chosen.  

Should one RHR pump (LPCI mode) ecome inoperable, th ee RaR 
pumps 

(LPCI mode) and the core spray ystem are available. nce adequate core 

cooling is assured with this c mplement of ECC, a... seeda" epi 

period is justified.  

Should two RHR pumps (LPCI 
ode) become inoperable, there r mains no 

reserve (redundant) capaci y within the RHRS (LPCI 
mode). erefore, the 

affected unit shall be pl ced in cold shutdown within 24 hour 

*A detailed functional anal sis is given in Section 6 of the BFNP FSA 
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3 5 B3.SES (Cont'd) 

Should one RHR pump containment cooling mode) become inoperable, a 
complement of three 11 capacity containment heat removal systems is 
still available. Any two of the remaining pumps/heat exchanger 
combinations would pro ide more than adequate containment cooling for any 
abnormal or postaccide t situation. Because of the availability of 
equipment in excess of ormal redundancy requirements, a 30-day repair 
period is justified.  

Should two RHR pumps (co ainment cooling mode) become nope ble, a full 
heat removal system is st 11 available. The remaining pump! eat 
exchanger combinations wou d provide adequate containment ooling for any 
abnormal postaccident situ tion. Because of the availabi ity of a full 
complement of heat removal quipment, a 7-day repair per od is justified.  

Observation of the stated re uirements for the contai ent cooling mode 
assures that the suppression ool and the drywell wil be sufficiently 
cooled, following a loss-of-co lant accident, to pre ent primary 
containment overpressurization. The containment co ling function of the 
RHRS is permitted only after th core has refloode to the two-thirds 
core height level. This prevent inadvertently d erting water needed 
for core flooding to the less urg nt task of con ainment cooling. The 
two-thirds core height level inter ock may be m ually bypassed by a 
keylock switch.  

Since the RHRS is filled with low qu ity wa r during power operation, 
it is planned that the system be fill d wit demineralized (condensate) 
water before using the shutdown coolin f tion of the RHR System.  
Since it is desirable to have the RH S n ervice if a "pipe-break" type 

of accident should occur, it is permitte 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 cooli unction must remain OPERABLE 
during this time period. Requiring tw OPE BLE CSS pumps during 
cooldown allows for flushing the RHRS even i the shutdown were caused by 
inability to meet the CSS specificat ns (3.5 A) on a number of OPERABLE 
pumps.  

When the reactor vessel pressure i atmospheric, the limiting conditions 
for operation are less restrictiv . At atmospher c pressure, the minimum 
requirement is for one supply of makeup water to t e core. Requiring two 
OPERABLE RHR pumps and one CSS ump provides redund ncy to ensure makeup 
water availability.  

Should one RHR pump or assoc ated heat exchanger locat d on the unit 
cross-connection in the adj cent unit become inoperable an equal 
capability for long-term f id makeup to the reactor and for cooling of 
the containment remains OP RABLE. Because of the availab lity of an 
equal makeup and cooling apability, a 30-day repair perio is justified.  

BFN 3.5/4.5-25 Amendment No. 169 
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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 

requ ring the fuel pool gate to be open with- te vessel head removed, 

the c mbined water inventory in the fuel pool" the reactor cavity, and 

the se mator/dryer pool, between 
the fuel p ol low level alarm and the 

reactor vessel flange, is about 65,800 
cubi feet (492,000 gallons).  

This wi 1 provide adequate low-pressure co ing in lieu of CSS and RHR 

(LPCIin c inment cooling mode) as cur ently required in 

Spec ions 3.5.A.4 and 3.5.B.9. The dditional requirements for 

providing tandby coolant supply availa e will ensure a redundant 

supply of olant supply. Control rod rive maintenance may continue 

during this eriod provided no more t n one drive is removed at a time 

unless blind langes are installed d ing the period of time CRDs are 

not in place.  

Should the capa ility for providi flow through the cross-connect 

lines be lost, a 10-day repair t e is allowed before shutdown is 

required. This r air time is stified based on the very small 

probability for ev r needing pumps and heat exchangers to supply an 

adjacent unit.  

REFERENCES 

1. Residual Heat Remova ystem (BFNP ESAR subsection 
4.8) 

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

3.5.C. Service Water S ste and mer enc Equi ent Coolin Water-System 

(EECWSI 

There are two EECW h aders (nort and south) with four automatic 

starting RHRSW pump on each heade . All components requiring 

emergency cooling w ter are fed fro both headers thus assuring 

continuity of oper tion if either hea er is OPERABLE. Each header 

alone can handle e flows to all comp nents. Two RHRSW pumps can 

supply the full f ow requirements of al essential EECW loads for any 

abnormal or post ccident situation.  

There are four R heat exchanger headers ( B, C, & D) with one RHR 

heat exchanger from each unit on each header. There are two RHRSW 

pumps on each eader; one normally assigned to each header (A2, B2, C2, 

or D2) and on on alternateassignment (Al, Bl, Cl, or Dl). One RHR 

heat exchang header can adequately deliver 
the flow supplied by both 

RHRSW pumps o any two of the three RHRSW heat ex angers on the 

header. On RHRSW pump can supply the full flow reuiruement of one R.R 

heat exchan er. Two RHR heat exchangers can more th adequately 

handle th cooling requirements 
of one unit in any abormal or 

postaccident situation.  

BFN 
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The RHR Service. Water System was designed as a shared system fo three 
units. The spe ification, as written, is conservative when 
consideration is given to particular pumps being out of servi e and to 
possible valving arrangements. If unusual operating conditi s arise 
such that more p ps are out of service than allowed by thi 
specification, a s ecial case request may be made to the to allow 
continued operatio if the actual system cooling requireme ts can be 
assured.  

Should one of the two RHRSW pumps normally or alternate y assigned to 
the RHR heat exchange header supplying the standby co lant supply 
connection become inop rable, an equal capability for long-term fluid 
makeup to the unit reac or and for cooling of the t containment 
remains OPERABLE. Beca e of the availability of aa equal makeup and 
cooling capability, a 30 day repair period is just fied. Should the 
capability to provide sta dby coolant supply be 1 st, a 10-day repair 
time is justified based o the low probability f r ever needing the 
standby coolant supply. V rification that the CI subsystem cross-tie 
valve is closed and powert its operator is d sconnected ensures that 
each LPCI subsystem remains independent and a failure of the flow path 
in one subsystem will not af ect the flow pa of the other LPCI 
subsystem.  

3.5.D Eguipment Area Coolers 

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

The equipment area coolers also r move he pump, and equipment waste 
heat from the basement rooms hou ing th engineered safeguard 
equipment. The various conditi ns under which the operation of the 
equipment air coolers is requi ed have be n identified by evaluating 
the normal and abnormal opera ing transien s and accidents over the 
full range of planned operat ons. The surv illance and testing of the 
equipment area coolers in e ch of their vari us modes is accomplished 
during the testing of the uipment served b these coolers. This 
testing is adequate to as re the OPERABILITY of the equipment area 
coolers.  

REFERENCES 

1. Residual Heat Rem val System (BFN FSAR Sectio 4.8) 

2. Core Standby Co ling System (BFN FSAR subsectio 6.7) 
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3.5.E. High Pressure Coolant In.ection System (HPCIS) 

The HPCIS is provided t assure that the reactor core is a equately 
cooled to limit fuel cla temperature in the event of a sall break in 
the nuclear system and lo s of coolant which does not re ult In rapid 
depressurization of the re ctor vessel. The HPCIS perm ts the reactor 
to be shut down while maint ining sufficient reactor v ssel water level 
inventory until the vessel depressurized. The HP S continues to 
operate until reactor vessel ressure is below the essure at which 
LPCI operation or core spray stem operation main ains core cooling.  

The capacity of the system is s lected to provid this required core 
cooling. The HPCI pump is desig ed to pump 5,0 0 gpm at reactor 
pressures between 1,120 and 150 p ig. Two so ces of water are 
available. Initially, water from he conden te storage tank is used 
instead of injecting water from th suppres on pool into the reactor.  

When the HPCI System begins operatio , th reactor depressurizes more 
rapidly than would occur if HPCI was ot initiated due to the 
condensation of steam by the cold flul pumped into the reactor vessel 
by the HPCI system. As the reactor ye el pressure continues to 
decrease, the HPCI flow momentarily r ac es equilibrium with the flow 
through the break. Continued depres uri tion caused the break flow to 
decrease below the HPCI flow and th liqu inventory begins to rise.  
This type of response is typical o the sm 11 breaks. The core never 
uncovers and is continuously cool d through ut the transient so that no 
core damage of any kind occurs f r breaks th t lie within the capacity 
range of the HPCI.  

The minimum required NPSH for PCI is 21 feet. There is adequate 
elevation head between the s pression pool and the HPCI pump, such 
that the required NPSH is av ilable with a suppr ssion pool temperature 
up to 140°F with no contai ent back pressure.  

The HPCIS serves as a bac up to the RCICS as a sour e of feedwater 
makeup during primary sy em isolation conditions. e ADS serves as a 
backup to the HPCIS for eactor depressurization for ostulated 
transients and accident The CSS and RHRS (LPCI) prov e adequate core 
cooling at low reactor pressure when RCICS and ADS are o longer 
necessary. Consideri the redundant systems, an allowa le repair time 
of seven days was sel cted.  

The HPCI and RCIC a well as all other Core Standby Cooling Systems 
must be OPERABLE wh n starting up from a Cold Condition. It is 
realized that the CI is not designed to operate at full cap city 
until reactor pres ure exceeds 150 psig and the steam supply t the 
HPCI turbine is a tomatically isolated before the reactor pressu e 
decreases below 0 psig. It is the intent of this specification o 
assure that when the reactor is being started up from a Cold Condit on, 
the HPCI is not own to be inoperable.  

BFN 3.5/4.5-28 Amendment No. 169
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3.5.F Reactor Core Isolation Cooliln System (RCICS) 

The various conditions u er which the RCICS plays an essential role in 

providing makeup water t the reactor vessel have been identified by 

evaluating the various p ant events over the full range of planned 

operations. The specific tions ensure that the function for whic the 

RCICS was designed will be available when needed. The minimum equired 

NPSH for RCIC is 20 feet. There is adequate elevation head tween the 

suppression pool and the RC C pump, such that the required SH is 

available with a suppression pool temperature up to 1400 with no 

containment back pressure.  

Because the low-pressure cooli g systems (LPCI and ore spray) are 

capable of providing all the c ling required fo any plant event when 

nuclear system pressure is belo 122 psig, the ICS is not required 

below this pressure. Between 12 psig and 15 psig the RCICS need not 

provide its design flow, but redu ed flow i required for certain 

events. RCICS design flow (600 g ) is s ficient to maintain water 

level above the top of the active el f a complete loss of feedwater 

flow at design power (105 percent o r ed).  

Consideration of the availability of the RCICS reveals that the average 

risk associated with failure of th R ICS to cool the core when 

required is not increased if the CICS is inoperable for no longer than 

seven days, provided that the HPIS is PERABLE during this period.  

REFERENCE 

1. Reactor Core Isolation ooling System BFNP FSAR Subsection 4.7) 

3.5.G Automatic Depressurizati System ADS 

This specification ens res the OPERABILITY of the ADS under all 

conditions for which he depressurization of t e nuclear system is an 

essential response station abnormalities.  

The nuclear syste pressure relief system provid s automatic nuclear 

system depressur zation for small breaks in the n clear system so that 

the low-pressur coolant injection (LPCI) and the core spray subsystems 

can operate to protect the fuel barrier. Note tha this specification 

applies only othe automatic feature of the press e relief system.  

Specificat on 3.6.D specifies the requirements for t e pressure relief 

function f the valves. It is possible for any numb r of the valves 

assigne to the ADS to be incapable of performing the r ADS functions 

becaus of instrumentation failures yet be fully capa e of performing 

their ressure relief function.  
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Because the automatic depressurization system does n t provide makeup to 
the reactor p imary vessel, no credit is taken for e steam cooling of 
the core cause by the system actuation to provide further conservatism 
to the CSCS.  
With two ADS val es known to be incapable of au omnatic operation, four 
valves remain OPERBLE to perform their ADS fu ction. The ECCS 
loss-of-coolant a cident analyses for small 1ine breaks assumed that four 
of the six ADS val es were OPERABLE. Reacto! operation with three ADS 
valves inoperable i• allowed to continue fo! seven days provided that the HPCI system is OPERALE. Operation with m re than three of the six ADS 
valves inoperable is not acceptable.  

H. Maintenance of Filled ischar e Pipe 

If the discharge piping of the core s ray, LPCI, HPCIS, and RCICS are not 
filled, a water hammer c n develop i• this piping when the pump and/or 
pumps are started. To m imize dam ge to the discharge piping and to 
ensure added margin in th• operatih of these systems, this Technical 
Specification requires the discha ge lines to be filled whenever the 
system is in an OPERABLE co diti •. If a discharge pipe is not filled, 
the pumps that supply that 1 ne •ust be assumed to be inoperable for 
Technical Specification purpo e 

The core spray and RHR system/ ischarge piping high point vent is 
visually checked for water f ow once a month and prior to testing to 
ensure that the lines are f led• The visual checking will avoid starting the core spray or HR systern with a discharge line not filled.  
In addition totevsulbeva on and to ensure a filled discharge 
line other than prior to •esting, •pressure suppression chamber head 
tank is located approxim ~ely 20 fe t above the discharge line high point 
to supply makeup water f r these sys ems. The condensate head tank 
located approximately 1 0 feet above •he discharge high point serves as a 
backup charging system/when the pressu e suppression chamber head tank is 
not in service. yt dscag ress re indicators are used to 
determine the water 1 vel above the dis arge line high point. The 
indicators willrf tapoiately 30 sig for a water level at the 
high point and 45 p ig for a water level •n the pressure suppression 
chamber head tank ad are monitored daily •o ensure that the discharge lines are filled.  

When inth thi no al s tan by ina the s ction for the HPCI and RCIC 
pumps are aligne• to the condensate storage t l, which is physically at 
a higher elevati n than the HPCIS and RCICS pi ng. This assures that the HPCI and Cng remains fillO. Further assurance is 

I. Maximum Avera .Planar Linear Heat Generation Rate MAPLHGR) 

SLE 

the postulate design basis loss-of-coolant accident 11 not exceed the 
limit specifred in the 10 CFR 50, Appendix K.  

BFN 3.5/4.5-30 
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The peak cladding temperature following a postulated loss-of-coolant 
accident is primarily a function of the average heat generat on rate of 
all the rods of a uel assembly at any axial location and only 
dependent secondar ly on the rod-to-rod power distributio within an 
assembly. Since exected local variations in power dis ribution within 
a fuel assembly aff ct the calculated peak clad tempe ature by less 
than + 20*F relative to the peak temperature for a pical fuel design, 
the limit on the ave ge linear heat generation r e is sufficient to 
assure that calculate temperatures are within t e 10 CFR 50 Appendix K 
limit. The limiting lue for MAPLHGR is sho in Tables 3.5.1-1 and 
-2. The analyses supp rting these limiting lues are presented in 
Reference 1.  

3.5.J. Linear Heat Generation R te (LHGR) 

This specification assure that the near heat generation rate in any 
rod is less than the desig linear eat generation if fuel pellet 
densification is postulate.  

The LHGR shall be checked da ly during reactor operation at 
1 25 percent power to determ. if fuel burnup, or control rod movement 
has caused changes in power stribution. For LHGR to be a limiting 
value below 25 percent rate t ermal power, the R factor would have to 
be less than 0.241 which i pr luded by a considerable margin when 
employing any permissible contr 1 rod pattern.  

3.5.K. Minimum Critical Power atio (MC 

At core thermal powe levels less han or equal to 25 percent, the 
reactor will be ope ating at minim recirculation pump speed and the 
moderator void con ent will be v mal. For all designated control 
rod patterns whic may be employed this point, operating plant 
experience and t ermal hydraulic anal. sis indicated that the resulting 
MCPR value is i excess of requiremen by a considerable margin. With 
this low void ontent, any inadvertent core flow increase would only 
place operati n in a more conservative ode relative to MCPR. The 
daily requir ent for calculating MCPR a ove 25 percent rated thermal 
power is su ficient since power distribu on shifts are very slow when 
there have/not been significant power or ontrol rod changes. The 
requireme i iting control rod pattern is 
approach d ensures that MCPR will be known ollowing a change in power 
or powe shape (regardless of magnitude) th t could place operation at 
a the al limit.  

3.5.L. APRM etpoints 

Ope ation is constrained to a maximum LHGR of 1 .5 kW/ft for 7x7 fuel 
an 13.A kW/ft. This limit is reached when core aximum fraction of 
1 miting power density (CMFLPD) equals 1.0. For he case where CMFLPD 

ceeds the fraction of rated thermal power, opera ion is permitted 
only at less than 100-percent rated power and only ith APRM scram 
settings as required by Specification 3.5.L.l. The cram trip setting 

/ and rod block trip setting are adjusted to ensure th t no combination 
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of CMFLPD and FRP will inc ase the LHGR transient ak beyond that 
allowed by the 1-percent pl stic strain limit. A -hour time period to 
achieve this condition is ju tified since the add tional margin gained 
by the setdown adjustment is bove and beyond th t ensured by the 
safety analysis.  

3.5.M. References 

1. Loss-of-Coolant Accident Analy is for Browns Ferry Nuclear Plant 
Unit 2, NEDO - 24088-1 and Adde da.  

2. "BWR Transient Analysis Model Ut zing the RETRAN Program," 
TVA-TR8 1-01-A.  

3. Generic Reload Fuel Applicatio , Li ensing Topical Report, 
NEDE - 24011-P-A and Addenda.
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4.5 Core and Containmeht Cooling Systems Surveillance Frequencies 
/ 

The testing interval for the core and containment coolin systems is 
based on industry practice, quantitative reliability a lysis, judgment 
and practicality. The core cooling systems have not Ieen designed to 
be fully testable during ope ation. For example, i the case of the 
HPCI, automatic initiation d ring power operation ould result in 
pumping cold water into the eactor vessel whic/ is not desirable.  
Complete ADS testing during ower operation ca ses an undesirable 
loss-of-coolant inventory. T increase the iailability of the core 
and containment cooling syste , the compone s which make up the 
system, i.e., instrumentation, pumps, valv s, etc., are tested 
frequently. The pumps and moto operate injection valves are also 
tested in accordance with Speci ication .O.MM to assure their 
OPERABILITY. A simulated automa ic ac. uation test once each cycle 
combined with testing of the pump a injection valves in accordance 
with Specification 1.O.MM is deem o, be adequate testing of these 
systems. Monthly alignment checks of valves that are not locked or 
sealed in position which affect t e ability of the systems to perform 
their intended safety function a e a so verified to be in the proper 
position. Valves which automa call reposition themselves on an 
initiation signal are permitt to be in a position other than normal 
to facilitate other operatio al modes f the system.  

When components and subsys ems are out- -service, overall core and 
containment cooling relia ility is maint ined by OPERABILITY of the 

remaining redundant equi ment.  

Whenever a CSCS system or loop is made ino erable, the other CSCS 
systems or loops that are required to be OP RABLE shall be considered 
OPERABLE if they are within the required sur eillance testing frequency 
and there is no rea on to suspect they are i operable. If the 
function, system, r loop under test or calib ation is found inoperable 
or exceeds the tr level setting, the LCO and the required 
surveillance tes ing for the system or loop sh 1 apply.  
Maximum Averag• Planar LHGR, LHGR, and MCPR \ 

The MAPLHGR, HGR, and MCPR shall be checked dail to determine if fuel 
burnup, or c ntrol rod movement has caused changes in power 
distributio . Since changes due to burnup are slo , and only a few 
control ro are moved daily, a daily check of powe distribution is 
adequate.  
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TABLE 3.5-1 

Time Minimum 
Limit Service Assignment 
(Days) RHRSW E W(2 ) 

(4) (1) 
Indefinite 7 3 

(3)(4) (1) (3) 
30 7 or 6 2 or 3 

76(4) / 21) 

(i) At least one OPERABLE ppmust be assi ned to each header.  

(2) Only automatically startin pumps ma be assigned to EECW header 
service.  

(3) Nine pumps must be OPERABLE. it r configuration is 
acceptable: 7 and 2 or 6 and 3.  

(4) 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

3.5.C

met, an orderly shULUUWIL 
shall be initiated and the 
unit placed in the COLD 
SHUTDOWN CONDITION within/ 
24 hours./

There shall be at least 
2 RHRSW pumps, associa 
with the selected RHR pý 
aligned for RHR heat 
exchanger service f 
each reactor vesse 
containing irradia ed f

3.5/4.5-12

RHR Service W ter and Emersency 
Equipment Cool n Water S stems 
(EECWS) (Conti ued 

4. One of the B or B2 RHRSW 
pumps assigned to the RHR 
heat exchange supplying 
the standby co lant supply 
connection may e 
inoperable for period 
not to exceed 30 days 
provided the OPE BLE pump 
is aligned to supp y the 
RHR heat exchanger eader 
and the associated iesel 
generator and essent al 
control valves are 0 RABLE.  

5. The standby coolant su ply 
capability may be inope able 
for a period not to exc d 
10 days.  

6. If Specifications 3.5.C.2 
through 3.5.C.5 are not

Amendment No. 124, 130, 140

7.

BFN 
Unit 3

SURVEILLANCE REQUIREMENTS 

4.5.C RHR Service Watei and Emergency 
Equipment Cooli Water Systems 
(EECWS) (Conti ed 

4. No additi al surveillance 

is requi ed.



3.5/4.5 CORE AND CONTAINMTENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATIO0

3.5..D

3.5/4.5-13BFN 
Unit 3

SURVEILLANCE REQUIREMENTS

Equipment Area Coolers 

1. The equipment area c oler 
associated with each RHR 
pump and the equipme t 
area cooler associate 
with each set of core 
spray pumps (A and C 
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.  

2. When an equipment area 
cooler is not OPERABLE, 
the pump(s) served by that 
cooler must be considered 
inoperable for Technical 
Specification purposes.  

E. High Pressure Coolant InJection 
System (HPCIS) 

1. The HPCI system shall be 
OPERABLE: 

(1) PRIOR TO STARTUP f m a 
COLD CONDITION; o 

(2) whenever ther is 
irradiated f el in the 
reactor ve el and the 
reactor v sel pressure 
is great than 122 psig, 
except specified in 
Specif ation 3.5.E.2.

HPCI Subsystem testing 
shall be performed as 
follows: 

Simulated Once/ 
Automatic operating 
Actuation cycle 
Test 

Pump Per 
OPERA- Specification 
BILITY 1.0.MM 

Motor Oper- Per 
ated Valve Specification 
OPERABILITY l.O.MM 

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

Amendment No. 130

4.5.D Equipment Area Coolrs 

1. Each equipment area cooler 
is operated i conjunction 
with the equ pment served 
by that par icular cooler; 
therefore, the equipment 
area cool rs are tested at 
the same frequency as the 
pumpsw ich they serve.  

E. High Pressure Coolant 
In.ection System (HPCIS)

1 .  

a.  

b.  

C.  

d.



3.5/4.5 CORE AND CONTAI NT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS 
3.5.E High Press re Coolant Injection 4.5.E High Pressure Coolant Injection System (HPC S 

SYstem (HPCIS) 

4.5.E.1 (Cont'd) 

e. Flow Rate at nce/ 
150 psig operating 

cycle 

The HPC pump shall 
deliw at least 
5000 gpm during each 
fl rate test.  

f. erify that Once/Month 
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.  2. If the HPCI system is 2. No additional surveillances inoperable, the reactor ma are required.  remain in operation for a period not to exceed 7 d ys, provided the ADS, CSS, RS 

(LPCI), and RCICS are 
OPERABLE.  

3. If Specifications .5.E.1 
Except that an automatic or 3.5.E.2 arl e no met, valve capable of automatic an orderiy shutdn shall return to its ECCS position reactor vesseld ressure when an ECCS signal is shall be reduced to 122 present may be in a shal be educd to122Position 

for another mode of 
psig or less ithin 24 operation.  
hours.  

F. Reactor C re I olation Cooling F. Reactor Core Isolation Cooling S stem RCICS 
System (RCICS) 

1. The RCIC shall be OPERABLE: 1. RCIC Subsystem testing shall 
(1) PRI R TO STARTUP from a be performed as follows: 

CO CONDITION; or a. Simulated Auto- Once/ 
matic Actuation operating Test cycle BFN 

3.5/4.5-14 Amendment No. lin lAn Unit 3
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3.5/4.5 CORE AND COwrAINMENT COOLING SYSTEMS

LIMITING CONDITIONS F0'\OPERATION
SURVELLTANCEr R~flhTREME1JT-

System (

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.  

3. If Specifications 3.5 .1 
or 3.5.F.2 are not m , an 
orderly shutdown sh 1 be 
initiated and the r actor 
shall be depressur zed to 
less than 105 psi within 
24 hours.

BFN 
Unit 3
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3.5.F. Reactor Cor Iso ation Coolina
RCICS) 

it'd) 

whenever t re is 
irradiated uel in the 
reactor vess 1 and the 
reactor vesse pressure 
is above 122 ig, 
except as spec fied in 
3.5.F.2.

Amendment No. 140

3.5.F.I (Coa 

(2)

4.5.F Reactor Core Isolation Coolin 
System (RCICS) 

4.5.F.1 (Cont'd) 

b. Pump Per 
OPERABIL TY Specifi

cation 
1.0.MM 

c. Mot r-Operated Per 
Va ve Specifi
0 RABILITY cation 

S1.0.MM 

d 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/Mont 
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 
c rrect* position.  

2. No addi ional surveillances 
are requ red.  

* Except hat an automatic 
valve ca able of automatic 
return to, its normal 
position when a signal is 
present may be in a 
position for another mode 
of operation.

h
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3.5/4.5 CORE AND CONTAINMEi1± COOLING SYSTEMS

TTMTTTN( CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.G Automatic De res urization 
System (ADS) 

1. Four of the si. valves of 
the Automatic 
Depressurization System 
shall be OPERABLE 

1) PRIOR TO STARTU 
from a COLD COND TION, 
or, 

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

2. If three of the six ADS 
valves are known to be 
incapable of automatic

remain in operation for a 
period not to exceed 7 day 
provided the HPCI system s 
OPERABLE. (Note that the 
pressure relief functi of 
these valves is assur d by 
Section 3.6.D of the e 
specifications and hat this 
specification only applies 
to the ADS funct n.) If 
more than three f the six 
ADS valves are own to be 
incapable of utomatic 
operation, immediate 
orderly shu down shall be 
initiated, ith the reactor 
in a HOT DOWN CONDITION 

in 6 hour , and in a COLD 
SHUTDOWN CONDITION in the 
followi 18 hours.  

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 
Unit 3

4.5.G Automatic Depressurization 
System (ADS)

1. During each operating 
cycle the following 

tests shall be perfo ed 

on the ADS: 

a. A simul ed automatic 
actuat on test shall 
be p rformed PRIOR TO 

ST TUP after each 
fueling outage.  

anual surveillance 
of the relief valves 

is covered in 

4.6.D.2.  

2. No additional surveillances 
are required.

Amendment No. 140



3.5/4.5 CORE AND CO AINMENT COOLING SYSTEMS 

LIMITING CONDITIONS F OPERATION SURVEILLANCE REQUIRE 

S...3.5.H. Maintenance of lled Dishrg 4.5.H. Maintenan eo Filled Discharge 

Whenever the core spra systems, The foll ing surveillance 

LPCI, HPCI, or RCIC are equired require ents Shall be adhered 

to be OPERABLE, the disc rge to ass re that the discharge 

piping from the pump disch rge pipin of the core spray 

of these systems to the las syst is, LPCI, HPCI, and RCIC 

block valve shall be filled, are filled: 

The suction of the RCIC and HP I Every month and prior to the 

pumps shall be aligned to the testing of the RHRS (LPCI and 

condensate storage tank, and Containment Spray) and core 

the pressure suppression chamber spray system, the discharge 

head tank shall normally be align piping of these systems shall 

to serve the discharge piping of be vented from the high point 

the RHR and CS pumps. The and water flow determined.  

condensate head tank may be used 

to serve the RHR and CS discharge 2. Following any period where the 

piping if the PSC head tank LPCI or core spray systems 

is unavailable. The pressure have not been required to be 

indicators on the discharge of th OPERABLE, the discharge piping 

RHR and CS pumps shall indicate of the inoperable system shall 

not less than listed below. be vented from the high point 

n e a s eprior to the return of the 

Pl-75-20 48 psig system to service.  

Pl-75-48 48 psig 

Pl-74-51 48 psig Whenever the HPCI or RCIC 

Pl-74-65 48 psig system is lined up to take 

suction from the condensate 
torage tank, the discharge 
p ing of the HPCI and RCIC 

sha 1 be vented from the high 

poin of the system and water 

flow bserved on a monthly 
basis.• 

4. When the RHRS and the CSS are 

required o be OPERABLE, the 

pressure i icators which 
monitor the discharge lines 

shall be monitored daily and 

the pressure recorded.

3.5/4.5-17
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3.5 BASE

.5.A. core a L -

Analyses presented in 
the FSAR* and analyses present d in conformance 

with 10 CFR 50, App ndix K , demonstrated that the c re spray system 

provides adequate c oling 
to the core to dissipate the energy 

associated with the oss-of-coolant accident and 0 limit fuel clad 

temperature to below 2,200 0 F which assures that ore geometry remains 

intact and to limit t e core average clad metal water reaction 
to less 

than 1 percent. Core spray distribution has b en shown in tests of 

systems similar in des gn to BFNP to exceed t e minimum requirements.  

In addition, coolinge 
fectiveness has been emonstrated at less than 

half the rated flow in imulated fuel assem lies with heater 
rods to 

duplicate the decay heat characteristics o irradiated fuel.  

The RHRS (LPCI mode) is d signed to prov de emergency cooling to the 

core by flooding in the e ent of a loss of-coolant accident. This 

system is completely indep ndent of th core spray system; however, it 

does function in combinatio with the core spray system to prevent 

excessive fuel clad tempera ure. Th LPCI mode of the RHRS and the 

core spray system provide 
ad quate ooling for break areas of 

approximately 0.2 square feet up t and including the doubleended 

recirculation line break with t ssistance from the high-pressure 

emergency core cooling subsyst m 

The intent of the CSS and RHRS ecifications is to not allow startup 

from the cold condition withoua 1 associated equipment being 

OPERABLE. However, during op rat on, certain components may be out of 

service for the specified al wabl repair times. The allowable repair 

times have been selected 
us engi eering judgment based on 

experiences and supported b availab lity analysis.  

Should one core spray 1oo become ino rable, the remaining core spray 

loop, the RHR System, an the diesel g erators are required to be 

OPERABLE should the need for core cooli arise. These provide 

extensive margin over t e OPERABLE equip ent needed for adequate core 

cooling. With due reg d for this margin the allowable repair time of 

seven days was chosen.  

Should one RHR pump PCi mode) become inope able, three RHR pumps 

(LPCI mode) and the 
ore spray system are ava lable. Since adequate 

core cooling is ass red with this complement 
o ECCS, a seven day 

repair period is j tified., 

Should two RHR P s (LPCI mode) become inoperab , there remains no 

reserve (redundan ) capacity within the RHRS 
(LPh mode). Therefore, 

the affected uni shall be placed in cold 
shutdown ithin 24 hours.  

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

tBF 
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3.5 BASES (Cont'd)

Should one RHR pump (containment cooling mode) become inoperable, a 

complement of three full capacity containment heat re oval systems is 

still available. Any two of the remaining pumps/hea exchanger 

combin tions would provide more than adequate cont nment cooling for 

any abn mal or postaccident situation. Because f the availability of 

equipment in excess of normal redundancy requir ents, a 30-day repair 

period is ustified.  

Should two R pumps (containment cooling m e) become inoperable, a 

full heat rem al system is still availabl . The remaining pump/heat 

exchanger comb ations would provide ade ate containment cooling for 

any abnormal pos accident situation. B ause of the availability of a 

full complement ot heat removal equipm t, a 7-day repair period is 

justified.  

Observation of the s ated requirem ts for the containment cooling mode 

assures that the supp ession pool and the drywell will be sufficiently 

cooled, following a lo -of-cool nt accident, to prevent primary 

containment overpressuri ation. The containment cooling function of 

the RHRS is permitted onl af r the core has reflooded to the 

two-thirds core height lev 1 This prevents inadvertently diverting 

water needed for core flood g to the less urgent task of containment 

cooling. The two-thirds c r height level interlock may be manually 

bypassed by a keylock swi ch.  

Since the RHRS is fille with lo quality water during power operation, 

it is planned that th system be lled with demineralized (condensate) 

water before using t shutdown coo ing function of the RHR System.  

Since it is desirab to have the RH in service if a "pipe-break" 

type of accident s uld occur, it is rmitted to be out of operation 

for only a restri ed amount of time an when the system pressure is 

low. At least o -half of the containme t cooling function must remain 

OPERABLE during his time period. Requirng two OPERABLE CSS pumps 

during cooldo allows for flushing the RH even if the shutdown were 

caused by inab lity to meet the CSS specific tions (3.5.A) on a number 

of OPERABLE p ps.  

When the re ctor vessel pressure is atmospheric, the limiting 

conditions for operation are less restrictive. A atmospheric 

pressure, the minimum requirement is for one suppl of makeup water to 

the core Requiring two OPERABLE RHR pumps and one SS pump provides 

redund y 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, 
equal 

capa ility for long-term fluid makeup to the reactor and fo cooling of 

the ontainment remains OPERABLE. Because of the availabili of an 

equ 1 makeup and cooling capability, a 30-day repair period 
i 

ju tified.  

BFN 
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3.5 Bases (Cont'd) 

The suppression chamber can be drained when the reactor vessel pressure 

is atmospheric, irradiated fuel is in the reactor vessel, and work is 

not in progr ss which has the potential to drain the vessel. By 

requiring th fuel pool gate to be open with the vessel head removed, 

the combined ater inventory in the fuel pool, the reactor cavity, and 

the separator/ ryer pool, between the fuel pool low level alarm and the 

reactor vessel lange, is about 65,800 cubic feet (492,000 gallons).  

This will provid adequate low-pressure cooling in lieu of CSS and RHR 

(LPCI and contai ent cooling mode) as currently required in 

Specifications 3. A.4 and 3.5.B.9. The additional requireme s for 

providing standby olant supply available will ensure a red dant 

supply of coolant s ply. Control rod drive maintenance ma continue 

during this period p ovided no more than one drive is rem ed at a time 

unless blind flanges re installed during the period of me CRDs are 

not in place.  

Should the capability fo providing flow through th cross-connect 

lines be lost, a 10-day pair time is allowed be re shutdown is 

required. This repair ti is justified based o the very small 

probability for ever needi RHR pumps and heat exchangers to supply an 

adjacent unit.  

REFERENCES 

1. Residual Heat Removal Syste (BFNP F R subsection 4.8) 

2. Core Standby Cooling Systems BF FSAR Section 6) 

3.5.C. RHR Service Water System and Emerg cy Equipment Cooling Water System 

(EECWS)

BFN 
Unit 3

There are two EECW headers (nor and outh) with four automatic 

starting RHRSW pumps on each h der. 1 components requiring 

emergency cooling water are f from bo headers thus assuring 

continuity of operation if e ther header s OPERABLE. Each header 

alone can handle the flows o all compone ts. Two RHRSW pumps can 

supply the full flow requ ements of all e ential EECW loads for any 

abnormal or postaccident ituation.  

There are four RHR hea exchanger headers (A, C, & D) with one RHR 

heat exchanger from e unit on each header. ere are two RHRSW 

pumps on each header one normally assigned to e ch header (A2, B2, C2, 

or D2) and one on a ternate assignment (Al, Bl, C or Dl). One RHR 

heat exchanger hea er can adequately deliver the f w supplied by both 

RHRSW pumps to an two of the three RHR heat exchang rs on the header.  

One RHRSW pump c supply the full flow requirement o one RHR heat 

exchanger. Two HR heat exchangers can more than adeq tely handle the 

cooling requir ments of one unit in any abnormal or post ccident 

situation.  

3.5/4.5-29



3.5 BASES (Cont'd)

The RHR Service Water System was designed as a shared system for three 

units. The specification, as written, is conservative when 

considerati is given to particular pumps being out of se vice and to 

possible va ing arrangements. If unusual operating con tions arise 

such that mo pumps are out of service than allowed by this 

specification, a special case request may be made to e NRC to allow 

continued oper ion if the actual system cooling re irements can be 

assured.  

Should one of the two RHRSW pumps normally or a ernately assigned to 

the RHR heat excha er header supplying the st dby coolant supply 

connection become i operable, an equal capabi ty for long-term fluid 

makeup to the unit r actor and for cooling o the unit containment 

remains OPERABLE. Be ause of the availabi ty of an equal makeup and 

cooling capability, a 0-day repair perio is justified. Should the 

capability to provide s andby coolant su ply be lost, a 10-day repair 

time is justified based the low pro bility for ever needing the 

standby coolant supply. erification hat the LPCI subsystem cross-tie 

valve is closed and power its ope tor is disconnected ensures that 

each LPCI subsystem remains ndepen ent and a failure of the flow path 

in one subsystem will not af ct t e flow path of the other LPCI 

subsystem.  

3.5.D Equipment Area Coolers 

There is an equipment area co ler or each RHR pump and an equipment 

area cooler for each set (tw pumps either the A and C or B and D 

pumps) of core spray pumps. The equ ment area coolers take suction 

near the cooling air disch rge of the motor of the pump(s) served and 

discharge air near the co ing air suc ion of the motor of the pump(s) 

served. This ensures th cool air is upplied for cooling the pump 

motors.  

The equipment area coo ers also remove the ump, and equipment waste 

heat from the basemen rooms housing the en ineered safeguard 

equipment. The va_ s conditions under whi the operation of the 

equipment air cooler is required have been i entified by evaluating 

the normal and abno al operating transients d accidents over the 

full range of pla ed operations. The surveill ce and testing of the 

equipment area co lers in each of their various odes is accomplished 

during the testi of the equipment served by the e coolers. This 

testing is adequ te to assure the OPERABILITY of t e equipment area 

coolers.  

REFERENCES 

1. Residual eat Removal System (BFN FSAR Section 4.8) 

2. Core St ndby Cooling System (BFN FSAR subsection 6.7) 

BFN 
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3.5 BASES (Cont'd) 

5.E.e Coolant In ect 

The HCIS proided to assure that the reactor core is adequately Th HCI iprovie 
evnt of a small break in 

l i it fuel clad temperature in the eve 

the nucl m and loss of coolant which does not resuthi rapid 

dersurizati n of the 
reactor vessel Th PI ermits ther reato 

topbes st do while maintaining sufficient reactor vessel water level 

inventory until he vessel is depressurized The HPCIS continues ts 

operae hunti. re ctor vessel pressure is below the pressure at wi h 
operate until r eainmitiscr 

LPCI operation or core spray system operation maintains co reng.  

The capacity of ° the stem is selected to provide this requi core 

co . TheC p is designed to pump 5,000 gpm at ctor 

pressures between 
c, 20 and 150 psig. Two sources of wa are 

available. Initially water from the condensate stor tank is used 

instead of injecting w ter from 
the suppression pool to te s recor.  

When the HPCI System be ins operation , the reacto depressurizes more 

rapidly than would occur if HPCI was not initiat due to the 

condensation of steam by he cold fluid pumped nto the reactor vessel 

byndesth n Ofsystem. As t reactor vessel P ssure continues to 
by the HPCI sytm st uilibrium with the flow 

decrease, the HPCI flow mo entarily reaches equilibr the break flow to 

thrughthebrak. 
Continu d depressuriz 

ion causedthbraflwO through the break eotne de suizid inventory begins to rise.  

decrease below the HPCI flow and the liiT eg or ris 

This type of response is typi al of th small breaks. The core never 

uncovers ae is ontinuously oled t roughout the transient so that no 
uncovers and is cothatsl 

lie within the capacity 

core damage of any kind occurs or eaks that 

range of the HPCI.  

The minimum required NPSH for H is 21 feet. There is adequate 

elevation head between the sup res ion pool and the HPCI pump, such 

that the required NPSH is av lable with a suppression pool temperature 

up to 140 0 F with no Conressure.  

ves as a ba up to the R CS as a source of feedwater 

makeup during primary 
s tern isolation conditions. 

The D evsa 

backup to the primaryf reactor depress rization for postulated 

transients ant cidh.TheS 
and RHR (LpCI) provide adequate 

core 
transients and accideot. The CSSand RHI and ADS are no xlonger -•m 

cooling at low r eac r pressure when RCI an allowable repanr loge 

necessary. Consid ing the redundant sys ems, a 

of seven days was select 

Ta R well as all other Core tandby Cooling Systems 

The HPCI and RG C as w v_ u.. from a ColCod itonn• ...... is 

must be OPERAB when starting up fro a oeCondit iuln icta ai 

realized that the HPCI is not 
designed to ope 

te a ulcpct 

utlrea ctozpressure xceeds 150 psig and th 
steamsupytth 

HPCI turbi is automatically 
isolated before 

t e reactor pressure 

decrase elo 10 psi. i isthe intent of t 
is specification to 

assure t t when the reactor is bei 

the HPCI is not known 
to be inoperable.  
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3.5 BASES (Cont'd) 

3.5.F Reactor Ca e Isolation Caolih System RCICS 
The variou conditions under which the RCICS plays an essential role in 
providing m keup water to the reactor vessel have been identifie by 
evaluating he various plant events over the full range of pla ed 
operations. The specifications ensure that the function for ich the 
RCICS was de igned will be available when needed. The mini required 
NPSH for RCI is 20 feet. There is adequate elevation hea between the 

suppression p o1 and the C• p ump,• suc theat te requva irn he PSUt is • 
available with\ a suppressionu pooutmpeructatue p to14 Feul with = uno 
containment ba• pressure. 

••i! 
Because the low- ressure cooling systems (LPCI and core spray) are capable of providing all the cooling required fo any plant event when nuclear system pr ssure is below 122 psig, the CICS is not required 
p r o v i d e i t s d e s i gn l o w u e u e lw i s r e u re.o r c r t i 

flo at. de sign power 105 percent of rat )? -. -e os ffedar 
Consideration of the a ailability of e RC CS r v a s t t th a e ag 

;•:•:::o•~~~ ~~ ~~ e!• aauoo h •:••• e•~ 

risk a lss noi te wi th fa i ue• of the R C_ ICS- to c ol te cOre when requredis ot ncrese f te R CS s inoperable for no longer than 
seven days, provided that the HpC i OPRBE during°this period.  

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

3.5.G Auoai DersriainSS 
AS 

This specification ensur s the OP BIIYof the ADS under all conditions for which th depressuri ation of the nuclear system is an essential response to tation abnor lities.  
The nuclear system Bessure relief sys em proie aumtcnclr sytmdpesui o fo small ra in the nuclear system so that the low-pressure •olant-injection (LPC and the core spray subsystems can operate to pr tect-the fuel barrier. Not th t hi sp c f a io aplesolyt e uomtc etre of t e pressure relief system.* Specification •.6.D specifies the requiremensfo th prsue elf fuctonoft vlvs It s Pssile for a y number of the valves assigned to •e ADS to be incapable of perform g their ADS fucin becaue of strumntaton falure ye e fUll capable of performing 

BFN ~5 4 5 3 
Unit 33



3.5 BASES (Cont'd 

Because the a tomatic depressurization system does not provide makeup to 
the reactor pr mary vessel, no credit is taken for the steam cooling of 
the core cause by the system actuation to provide further conservatism 
to the CSCS.  

With two ADS val s known to be incapable of automatic operation, four 
valves remain OPE BLE to perform their ADS function. e ECCS 
loss-of-coolant ac ident analyses for small line break assumed that four 
of the six ADS valv s were OPERABLE. Reactor operati with three ADS 
valves inoperablelis allowed to continue for seven d ys provided that the 
HPCI system is OPERA E. Operation with more than hree of the six ADS 
valves inoperable is t acceptable.  

H. Maintenance of Filled D scharge Pipe 

If the discharge piping the core spray, LP I, HPCIS, and RCICS are not 
filled, a water hammer ca develop in this ping when the pump and/or 
pumps are started. To min ize damage to e discharge piping and to 
ensure added margin in the peration of t ese systems, this Technical 
Specification requires the d scharge li s to be filled whenever the 
system is in an OPERABLE cond tion. I a discharge pipe is not filled, 
the pumps that supply that lin must assumed to be inoperable for 
Technical Specification purpose 

The core spray and RHR system di arge piping high point vent is 
visually checked for water flow o ce a month and prior to testing to 
ensure that the lines are filled The visual checking will avoid 
starting the core spray or RHR yst with a discharge line not filled.  
In addition to the visual obse vatio and to ensure a filled discharge 
line other than prior to test ng, a p essure suppression chamber head 
tank is located approximatel 20 feet bove the discharge line high point 
to supply makeup water for ese system . The condensate head tank 
located approximately 100 eet above th discharge high point serves as a 
backup charging system wh the pressure uppression chamber head tank is 
not in service. System ischarge pressur indicators are used to 
determine the water lev above the discha ge line high point. The 
indicators will reflec approximately 30 ps g for a water level at the 
high point and 45 psi for a water level in he pressure suppression 
chamber head tank an are monitored daily to nsure that the discharge 
lines are filled.  

When in their norm 1 standby condition, the suc ion for the HPCI and RCIC 
pumps are aligned to the condensate storage tank which is physically at 
a higher elevati than the HPCIS and RCICS pipin . This assures that 
the HPCI and RC discharge piping remains filled. Further assurance is 
provided by obs rving water flow from these system high points monthly.  

I. Maximum Avera e Planar Linear Heat Generation Rate PLHGR 

This specif ation assures that the peak cladding tem erature following 
the postula ed design basis loss-of-coolant accident 11 not exceed the 
limit'spec fied in the 10 CFR 50, Appendix K.  
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3.5 BASES (Cont'd) 

The peak cla ding temperature following a postulated loss-of-coolant 

accident is pimarily a function 
of the average heat generation 

rate of 

all the rods o 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 affect the calculated peak clad temperature by les than + 

20OF relative to ,he peak temperature for a typical fuel desi , the 

limit on the average linear heat generation rate is sufficie 
to assure 

that calculated temperatures are within the 10 CFR 50 Appe ix K limit.  

The limiting value for MAPLHGR is shown in Tables 3.5.1- through 7. The 

analyses supportingi\hese limiting values are presented in Reference 1.  

3.5.J. Linear Heat Generatioh Rate (LHGR) 

This specification assu es that the linear heat neration rate in any 

rod is less than the ign linear heat genera on if fuel pellet 

densification is postula ed.  

The LHGR shall be checked daily during rea tor operation at 1 25 percent 

power to determine if fue burnup, or co rol rod movement has caused 

changes in power distribut on. For LHG to be a limiting value below 25 

percent rated thermal powe , the MTPF ould have to be greater than 10 

which is precluded by a con iderable argin when employing any 

permissible control rod pat ern.  

3.5.K. er Ratio MC 

At core thermal power levels 1 ss than or equal to 25 percent, the 

reactor will be operating at imum recirculation pump speed and the 

moderator void content will e ery small. For all designated control 

rod patterns which may be eploy d at this point, operating plant 

experience and thermal hy aulic nalysis indicated that the resulting 

MCPR value is in excess require ents by a considerable margin. With 

this low void content, inadver ent core flow increase would only 

place operation in a m e conservat ve mode relative to MCPR. The daily 

requirement for calculating MCPR abo e 25 percent rated thermal power is 

sufficient since aw r distribution s ifts are very slow when there have 

not been significan power or control od changes. The requirement for 

calculating MCPR w en a limiting contro rod pattern is approached 

ensures that MCPR ill be known followi a change in power or power 

shape (regardles of magnitude) that cou d place operation at a thermal 

limit.  

3.5.L. APRM Set oints 

Operation is constrained to a maximum LHGR o 18.5 kW/ft for 7x7 fuel and 

13.4 kW/ft f r 8x8, 8x8R, and P8x8R. This li it is reached when core 

maximum fra tion of limiting power density (C PD) equals 1.0. For the 

case where CMFLPD exceeds 
the fraction of rated thermal power, operation 

is permitt d only at less than 100-percent rate power and only with APRM 

scram set ings as required by Specification 3
.5\ .1. The scram trip 

setting a d rod block trip setting are adjusted to ensure that no 

combinat on of CMFLPD and FRP will increase the LHGR transient peak 

BFN 
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beyond that allo ed by the one-percent plastic strain 1Imit A 
six-hour time per od to achieve this condition is justi ied since the 
additional margin ained by the setdown adjustment is bove and beyond 
that ensured by th safety analysis.  

3.5.M References 

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

2. "BWR Transient Analys Model Utilizin the RETRAN Program," 
TVA-TR81-01-A.  

3. Generic Reload Fuel Appli ation, L censing Topical Report, 
NEDE-24011-P-A and Addenda 
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4.5 Core and Containme t Cooling Sstems Surveillance Fre uenci 

The testing interval for the core and containment coolin systems is 

based on industry pra tice, quantitative reliability an ysis, Judgment 

and practicality. Th core cooling systems have not b en designed to be 

fully testable during peration. For example, in the case of the HPCI, 

automatic initiation du ing power operation would r ult in pumping cold 

water into the reactor v ssel which is not desirab e. Complete ADS 

testing during power ope tion causes an undesira le loss-of-coolant 

inventory. To increase t availability of the ore and containment 

cooling system, the compon ts which make up t e system, i.e., 

instrumentation, pumps, val es, etc., are tes ed frequently. The pumps 

and motor operated injection valves are also tested in accordance with 

Specification l.O.MM to assur their OPERA LITY. A simulated automatic 

actuation test once each cycle combined 
w th testing of the pumps and 

injection valves in accordance ith Spec fication 1.O.MM is deemed to be 

adequate testing of these system•. Mo hly alignment checks of valves 

that are not locked or sealed in osi on which affect the ability of the 

systems to perform their intended a ty function are also verified to be 

in the proper position. Valves whi automatically reposition themselves 

on an initiation signal are permit to be in a position other than 

normal to facilitate other operat on 1 modes of the system.  

When components and subsystems re out of-service, overall core and 

containment cooling reliabilit is main ained by OPERABILITY of the 

remaining redundant equipment.  

Whenever a CSCS system or 1 op is made in perable, the other CSCS systems 

or loops that are required to be OPERABLE hall be considered OPERABLE if I 

they are within the requi ed surveillance esting frequency and there is 

no reason to suspect the are inoperable. f the function, system, or 

loop under test or cali ration is found inop rable or exceeds the trip 

level setting, the LCO and the required surv llance testing for the 
system or loop shall ply. ..  

Maximum Avera e Plan r LHGR, LHGR, and MCPR 

The MAPLHGR, LHGR, and MCPR shall be checked dai y to determine if fuel 

burnup, or contro rod movement has caused change in power 

distribution. Si ce changes due to burnup are sl w, and only a few 

control rods are moved daily, a daily check of pow r distribution is 

adequate.  
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