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ERRATA SHEET FOR AMENDMENT NO. 169

FACILITY OPERATING LICENSE NO. DPR-33

DOCKET NO. 259 

Revise the Appendix A Technical Specifications by removing the pages 
identified below and inserting the enclosed pages. Overleaf* pages are 
provided to maintain document completeness.
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TABLE 3.5-1

T ime 

(Days)

Indefinite

Minimum 
Service Assignment

(4) 
7

(3)(4) 
7 or 6

(4) 
6

(1) (3) 
2 or 3

(2) 2

(1) At least one OPERABLE pump must be assigned to each header.  

(2) Only automatically starting pumps may be assigned to EECW header 

service.  

(3) Nine pumps must be OPERABLE. Either configuration is 

acceptable: 7 and 2 or 6 and 3.  

(4) Requirements may be reduced by two for each unit with fuel 

unloaded.  

BFn 3.5/4.5-11 
unit 1

"1

30

rErW(2) 

(3) 
3

7
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3.5/4.5 CORE AhfD :AINMENT COOLING SYSTEMS 

LIMIT!LG CONDITIONS FOR OPERATION SURVEILLAJICE REQUIREpNTS 
3.5.C RHRi Service Water and Emeraency 4.5.C R Service Water and EmeraencEpuibment Coolini Water Systems EquiDMent Coolinm water Systems• (EECWS) (Contnued� �(EECWS) (Continued) 

4. One of the Dl or D2 RHRSW 4. No additional surveillance pumps assigned to the RHR is required.  
heat exchanger supplying 
the standby coolant sun1v
connection may be 
inoperable for a period 
not to exceed 30 days 
provided the OPERABLE pump 
is aligned to supply the 
RHR heat exchanger header 
and the associated diesel 
generator and essential 
control valves are OPERABLE.  

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

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

7. There shall be at least 
2 RHRSW pumps, associated 
with the selected RHR pumps, 
aligned for RHR heat 
exchanger service for 
each reactor vessel 
containing irradiated fuel.

BFN 
Unit 1

nAmendment No. 153, 1693.5/4.5-12



3.L.•'.5 :ORE AND CONTAIN•T COOLING SYSTEMS

L :M ::NG COND1TIONS FOR OPERATION SURVEILLANCE REQUIREMENTS 
3.5.D Eguipment Area Coolers 14.5.D EpuiDment Area Cooler

1. The equipment area cooler 
associated with each RER 
pump and the equipment 
area cooler associated 
wi:h 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. H-h Pressure Coolant Iniection System (HPCIS) 

1. The HPCI system shall be 
OPERABLE: 

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

(2) whenever there is 
irradiated fuel in the 
reactor vessel and the 
reactor vessel pressure 
is .greater than 122 psig, 
except as specified in 
Specification 3.5.E.2.

1. Each equipment area cooler 
is operated in conjunction 
with the equipment served 
by that particular cooler; 
therefore, the equipment 
area coolers are tested at 
the same frequency as the 
pumps which they serve.  

E. High Premsure Coolant 
Injection System (HPCIS) 

I. HPCI Subsystem testing 
shall be performed as 
follows:

a. Simulated 
Automatic 
Actuation 
Test 

b. Pump 
OPERA
BILITY 

c. Motor Oper
ated Valve 
OPERABILITY 

d. Flow Rate at 
normal 
reactor 
vessel 
operating 
pressure

Once/ 
operating 
cycle 

Per 
Specification 
1.0.• 

Per 
Specification 
1.0. ' 

Once/3 
months

3.5/4.5-13 Amendment rNo. 159
BFN 
Unit 1



- •(•UNWDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS 
=.9re Coolant Inlection 4 .5.k--igh Pressure Syst em f C S •Vs em(:P I 

4.5.E.1 (Cont'd) 

e. Flow Rate at Once/ 
150 psig operating 

cycle 
The HPCI pump shall deliver at least 5000 1pm during each flow rate test.  

f. Verify 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 may are required.  remain in operation for a 

period not to exceed 7 days, 
provided the ADS, CSS, RHRS 
(LPCI), and RCICS are 
OPERABLE.  

3. If Specifications 3.5.E.1 
Except that an automatic or 3.5.E.2 are not met, valve capable of automatic an orderly shutdown shall return to f automatic be initiated and the when an ECCS signal is reactor vessel pressure reen ay e in a shall be reduced to 122 present may be in a 

pait or less within 24 Position for another mode of 
hours. operation.  

F. Reactor Core Isolation Cooling F. Reactor Core Isolation Cooling LystemUao CRI ystem (RClCS) 
I. The RCICS shall be OPERABLE: 1. RCIC Subsystem testing shall be performed as follows: 

(1) PRIOR TO STARTUP from a 
COLD CONDITION; or a. Simulated Auto- Once/ 

matic Actuation operating 
Test cycle BFN 

3 .5/4. 5 -14Amendment No. 159, 169 
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3.5/4.5 CORE AND CONTAINN COOLING SYSTEMS 

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIRaMeNTS 2.5.F. Reacto Cor Ioa Io Co - F4.5.FRatrCr slto o 
System (RCIC$1S st m ( CI $ 

3.5.F.1 (Cont'd) i 4.5.F.I (Cont'd) 

(2) whenever there is b. Pump Per irradiated fuel in the OPERABILITY Specifi..  reactor vessel and the 
cation reactor vessel pressure 
1.0.io is above 122 psig, except as specified in c. Motor-Operated Per "3.5.F.2. 

Valve Specifj
OPERABILITY cation 

1.0.• 

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

e. Flow Rate at Once/ 
150 plug operating 

cycle 

The RCIC pup shall 
deliver at least 600 gpm 
during each flow test.  2. If the RCICS is inoperable, f. Verify that Once/Month the reactor may remain in each valve operation for a period not (manual, powerto exceed 7 days if the 
operated, or HPCIS is OPERABLE during automatic) in the such time. 
injection flowpath 

that is not locked, 3. If Specifications 3.5.F.1 
sealed, or otheror 3.5.F.2 are not met, an wise secured in orderly shutdown shall be position, is in its initiated and the reactor 
correct* position.  shall be depreasurized to less than 122 psig within 2. No additional surveillances 24 hours.  

are required.  

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

BFN 
Unit I 3.5/4.5-15

Amendment No. 169



•.5/4,, •..ORZ ANý) CONT "•NT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS 
3.5.G Automatic De ressurization 4.5.G Automatic Demressurizatin 

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

(.) ?R:'R TO STARTUP a. A simulated automatic from a COLD CONDITION, actuation test shall or, 
be performed PRIOR TO 
STARTUP after each (2) whenever there is refueling outage.  irradiated fuel in the Manual surveillance reactor vessel and the of the relief valves reactor vessel pressure is covered in is greater than 105 psig, 4.6.D.2.  

except as specified in 
3.5.G.2 and 3.5.G.3 
below.  

2. If three of the six ADS 2. No additional surveillances 
valves are known to be are required.  
incapable of automatic 
operation, the reactor may 
remain in operation for a 
period not to exceed 7 days, 
provided the HPCI system is 
OPERABLE. (Note that the 
pressure relief function of 
these valves is assured by 
Section 3.6.D of these 
specifications and that this 
specification only applies 
to the ADS function.) If 
more than three of the six 
ADS valves are known to be 
incapable of automatic 
operation, an immediate 
orderly shutdown shall be 
initiated, with the reactor 
in a HOT SHUTDOWN CONDITION 
in 6 hours, and in a COLD 
SHUTDOWN CONDITION in the 
following 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 psi& or less 
within 24 hours.  

BFN 3.5/4.5-16 
Unit 1

Amendment No. 169



3.5/4,5 CORE CO .C G SYSTEMS

LIMITING CODITIONS FOR OPERATION SURVEILLANCE RE UIRM 5NTS 1.5.J. Maintenance of Filled Discharge 4.5.H. Maintenance of Filled Discha 

Whenever the core spray systems, The following surveillance LCI, HPCI, or RCIC are required requirements shall be adhered to be OPERABLE, the discharge 
to assure that the discharge piping from the pump discharge 
piping of the core spray cf these svstems to the last systems, LPCI, HPCI, and RCIC block valve shall be filled. 
are filled: 

The suction of the RCIC and HPCI 1. Every month and prior to the pumps shall be aligned to the 
testing of the RkS (LPCI and 

condensate storage tank, and 
Containment Spray) and core the pressure suppression chamber spray system, the discharge head tank shall normally be aligned 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. Folloving any period where the piping if the PSC head tank 
LPCI or core spray systems 

is unavailable. The pressure 
have not been require4 to be 

indicators on the discharge of the OPERABLE, the discharge piping 
RHR and CS pumps shall indicate 

of the inoperable Syit• shall 
not less than listed below. 

be vented from the high point 
Pl-75-20 48 psig prior ,t* the-rz-urn of the 
PI-75-48 48 psig 

system to aervice.  P1-754-5 
48 psig Pl-74-51 48 psig 

3. Whenever the RPCI or RCIC Pl-74-65 48 psi& 
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 
the pressure recorded.

BFN 
Uni t 1 3.5/4.5-17 Amendment No. 169



1.5 BASES 

3.5.A. Co-e Sora- S!stem (CSS' and 3.5.B ua v S 
Analyses presented in the FSAR* and analyses presented in conformance with 10 CFR 50, Appendix K, demonstrated that the core spray system in conjunction with two LPCI pumps provides adequate cooling to the core to dissipate the energy associated with the loss-of-coolant accident and to limit fuel clad temperature to below 2,200"F which assures that core geometry remains intact and to limit the core average cla'! metal-water reaction to less than 1 percent. Core spray distribution ass been shown in tests of systems similar to design to BFNP to exceed the minimum requirements. In addition, cooling effectiveness has been demonstrated at less than half the rated flow in simulated fuel assemblies with heater rods to duplicate the decay heat characteristics of irradiated fuel.  
The RHRS (LPCI mode) is designed to provide emergency cooling to the core by flooding in the event of a loss-of-coolant accident. This system is completely independent of the core spray system; however, it does function in combination with the core spray system to prevent excessive fuel clad temperature. The LPCI mode of the RHRS and the core spray system provide adequate cooling for break areas of approximately 0.2 square feet up to and including the double-ended recirculation line break without assistance from the high-pressure emergency core cooling 
subsystems.  

The intent of the CSS and RHRS specifications is to not allow startup from the cold condition without all associated equipment being OPERABLE.  However, during operation, certain components may be out of service for the specified allowable repair times. The allowable repair times have been selected using engineering judgment based on experiences and supported by availability analysis.  

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

Should one RHR pump (LPCI mode) become inoperable, three RHR pumps (LPCI mode) and the core spray system are available. Since adequate core cooling is assured with this complement of ECCS, a seven day repair period is justified.  

Should two 313 pumps (LPCI mode) become inoperable, there remains no reserve (redundant) capacity within the RHRS (LPCI mode). Therefore, the affected unit shall be placed in cold shutdown within 24 hours.  

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

' 3.5/4.5-26 Amendment No. 169 '1Unhit 1



3.5 BASES (Cont'd)

Should one RHR pump (containment cooling mode) become inoperable, a complement of three full capacity containment heat removal systems is still available. Any two of the remaining pumps/heat exchanger combinations would provide more than adequate containment cooling for any abnormal or POstaccident situation. Because of the availability of equipment in excess of normal redundancy requirements, a 3 0-day repair period is Justified.  

Should two RHR pumps (containment cooling mode) become inoperable, a full heat removal system is still available. The remaining pump/heat exchanger combinations would provide adequate containment cooling for any abnormal postaccident situation. Because of the availability of a full complement of heat removal equipment, a 7-day repair period is Justified.  
Observation of the stated requirements for the containment cooling mode assures that the suppression pool and the drywell will be sufficiently cooled, following a loos-of-coolant accident, to prevent primary containment overpressurization. The containment cooling function of the RMRS is permitted only after the core has reflooded to the two-thirds core height level. This prevents inadvertently diverting water needed for core flooding to the less urgent task of containment cooling. The two-thirds core height level interlock may be manually bypassed by a keylock switch.  

Since the RHRS is filled with low quality water during power operation, it is planned that the system be filled with demineralized (condensate) water before using the shutdown cooling function of the RER System.  Since it is desirable to have the RHRS in service if a "pipe-break" type of accident should occur, it is permitted to be out of operation for only a restricted amount of time and when the system pressure is low. At least one-half of the containment cooling function must remain OPERABLE during this time period. Requiring two OPERABLE CSS pumps during cooldovn allows for flushing the RHIS even if the shutdown were caused by inability to meet the CSS specifications (3.5.A) on a number of OPERABLE 
pumps.  

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

Should one RU pump or associated heat exchanger located on the unit cross-connection in the adjacent unit become inoperable, an equal capability for long-term fluid makeup to the reactor and for cooling of the containment remains OPERABLE. Because of the availability of an equal makeup and cooling capability, a 30-day repair period is Justified.  

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



3.5 Bases (Cont'd)

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

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

REFERENC S 

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

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

3.5.C. RHR Service Water System and Emeriencv EcuiDment Coolina Water Syste 

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

There are four RHR heat exchanger headers (A, B, C, & D) with one RHR heat exchanger from each unit on each header. There are two RHRSW pumps on each header; one normally assigned to each header (A2, B2, C2, or D2) and one on alternate assignment (Al, B1, Cl, or Dl). One RHR heat exchanger header can adequately deliver the flow supplied by both RHRSW pumps to any two of the three RBRSW heat exchangers on the header. One RHRSW pump can supply the full flow requirement of one RHR heat exchanger. Two RKR heat exchangers can more than adequately handle the cooling requirements of one unit in any abnormal or postaccident 
situation.  

BFN 3.5/4.5-28 
Unit 1



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

Should one of the two RHRSW pumps normally or alternately assigned to the RHR heat exchanger header supplying the standby coolant supply connection become inoperable, an equal capability for long-term fluid makeup to the unit reactor and for cooling of the unit containment remains OPERABLE. Because of the availability of an equal makeup and cooling capability, a 30-day repair period is justified. Should the capability to provide standby coolant supply be lost, a 10-day repair time is justified based on the low probability for ever needing the standby coolant supply. Verification that the LPCI subsystem cross-tie valve is closed and power to its operator is disconnected ensures that each LPCI subsystem remains independent and a failure of the flov path in one subsystem will not affect the flow path of the other LPCI 
subsystem.  

3.5.D Eouipment Area Coolers 

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

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

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

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

BFN 3.5/4.5-29 Amendment No. 169 
Unit 1
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3.5 BASES (Cont'd) "

3.5.E. Hiah Pressure Coolant Injection System (HPCIS 

The HPCIS is provided to assure that the reactor core is adequately cooled to limit fuel clad temperature in the event of a small break in the nuclear system and loss of coolant which does not result in rapid depressurization of the reactor vessel. The HPCIS permits the reactor to be shut down while maintaining sufficient reactor vessel water level inventory until the vessel is depressurized. The HPCIS continues to operate until reactor vessel pressure is below the pressure at which LPC1 operation or core spray system operation maintains core cooling.  

The capacity of the system is selected to provide this required core cooling. The HPCI pump is designed to pump 5,000 gpm at reactor pressures between 1,120 and 150 psig. Two sources of water are available. Initially, water from the condensate storage tank is used instead of injecting water from the suppression pool into the reactor.  
When the HPCI System begins operation, the reactor depressurizes more rapidly than would occur if HPCI was not initiated due to the condensation of steam by the cold fluid pumped into the reactor vessel by the HPCI system. As the reactor vessel pressure continues to decrease, the HPCI flow momentarily reaches equilibrium with the flow through the break. Continued depressurization caused the break flow to decrease below the HPCI flow and the liquid inventory begins to rise.  This type of response is typical of the small breaks. The core never uncovers and is continuously cooled throughout the transient so that no core damage of any kind occurs for breaks that lie within the capacity 
range of the HPCI.  

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

The HPCIS serves as a backup to the RCICS as a source of feedwater makeup during primary system isolation conditions. The ADS serves as a backup to the HPCIS for reactor depressurization for postulated transients and accident. The CSS and RHRS (LPCI) provide adequate core cooling at low reactor pressure when RCICS and ADS are no longer necessary. Considering the redundant systems, an allowable repair time 
of seven days was selected.  

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

BFN 3.5/4.5-30 Amendment No. 169 
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3.5 BASES (Cont'd)

3.5.? Reactsr Core Isolation Cooling System (RCICS) 

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

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

Consideration of the availability of the RCICS reveals that the average risk associated with failure of the RCICS to cool the core when required is not increased if the RCICS is inoperable for no longer than seven days, provided that the HPCIS is OPERABLE during~thi period.  

RE FE RE NCE 

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

3.5.G Automatic Devressurization SYstem (ADS-) 

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

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

Specification 3.6.D specifies the requirements for the pressure relief function of the valves. It is possible for any number of the valves assigned to the ADS to be incapable of performing their ADS functions because of instrumentation failures yet be fully capable of performing 
their pressure relief function.  
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-Because the automatic depressurization system does not provide makeup to the reactor primary vessel, no credit is taken for the steam cooling of the core caused by the system actuation to provide further conservatism to the CSCS.  

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

H. Maintenance of Filled Discharge PiV 
If the discharge piping of the core spray, LPCI, HPCIS, and RCICS are not filled, a water hammer can develop in this piping when the pump and/or pumps are started. To minimize damage to the discharge piping and to ensure added margin in the operation of these systems, this Technical Specification requires the discharge lines to be filled whenever the system is in an OPERABLE condition. If a discharge pipe is not filled, the pumps that supply that line must be assumed to be inoperable for Technical Specification purposes.  

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

When in their normal standby condition, the auction for the HPCI and RCIC pumps aze aligned to the condensate storage tank, which is physically at a higher elevation than the HPCIS and RCICS piping. This assures that the HPC? and RCIC discharge piping remains filled. Further assurance is provided by observing water flow from these systems' high points monthly.  
I.aar Linear e Ra PLGR) 

This specification assures that the peak cladding temperature following the postulated design basis loss-of-coolant accident will not exceed the limit specified in the 10 CFR 50, Appendix K.  
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3.5 L (Cont'd)

The peak cladding temperature following a postulated loss-of-coolant accident is primarily a function of the average heat generation rate of 
all the rods of a fuel assembly at any axial location and is only dependent secondarily on the rod-to-rod power distribution within an assembly. Since expected local variations in power distribution within a fuel assembly affect the calculated peak clad temperature by less than + 20"F relative to the peak temperature for a typical fuel design, the limit on the average linear heat generation rate is sufficient to assure that calculated temperatures are within the 10 CFR 50 Appendix K limit. The limiting value for MAPLHGR is shown in Tables 3.5.1-1, -2, -3. -4, -5, and -6. The analyses supporting these limiting values are p:-sented in Reference 4.  

3.5.J. Linear Heat Generaton Rate (CLHGR) 

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

The LHGR shall be checked daily during reactor operation at 2 25 percent power to determine if fuel burnup, or control rod movement has caused changes in power distribution. For LHGR to be a limiting value below 25 percent rated thermal power, the MTPF would have to be greater than 10 which is precluded by a considerable margin when employing any permissible control rod pattern.  
3.5.K. Minimum Critical Power Ratio (MCP) 

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

3.5.L.  

The fuel cladding integrity safety limits of Section 2.1 were based on a total peaking factor within design limits (FRP/CMFLPD 1 1.0). The APRM instruments must be adjusted to ensure that the core thermal limits are not exceeded in a degraded situation when entry conditions are less conservative than design assumptions.  
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3.5 BASES (Cont'd) 

3.5.M. References 

I. "Fuel Densification Effects on General Electric Boiling Water 
Reactor Fuel," Supplements 6, 7, and 8, NEIM-10735, August 1973.  

2. Supplement 1 to Technical Report on Densification of General 
Electric Reactor Fuels, December 14, 1974 (USA Regulatory Staff).  

3. Communication: V. A. Moore to I. S. Mitchell, "Modified GE Model 
for Fuel Densification," Docket 50-321, March 27, 1974.  

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

5. Letter from R. H. Buchholz (GE) to P. S. Check (NRC), "Responhe to 
NRC Request For Information On ODYN Computer Model," September 5, 
1980.
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4.5 Core and Containment Coolin& Systems Surveillance Freguenci es 

The testing interval for the core and containment cooling systems is 
based on industry practice, quantitative reliability analysis, judgment 
and practicality. The core cooling systems have not been designed to be 
fully testable during operation. For example, in the case of the HPCI, 
automatic initiation during power operation would result in pumping cold 
water into the reactor vessel which is not desirable. Complete ADS 
testing during power operation causes an undesirable loss-of-coolant 
inventory. To increase the availability of the core and containment 
cooling system, the components which make up the system, i.e., 
instrumentatlon, pumps, valves, etc., are tested frequently. The pumps 
and motor operated injection valves are also tested in accordance with 
Specification 1.O.MM to assure their OPERABILITY. A simulated automatic 
actuation test once each cycle combined with testing of the pumps and 
injection valves in accordance with Specification l.O.M is deemed to be 
adequate testing of these systems. Monthly alignment checks of valves 
that are not locked or sealed in position which affect the ability of the 
systems to perform their intended safety function are also verified to be 
in the proper position. Valves which automatically reposition themselves 
on an initiation signal are permitted to be in a position other than 
normal to facilitate other operational modes of the system.  

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

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

Maximum Averaze Planar LHGR. LHGR. and MCPR 

The MAPLHGR, LHCR, and MCPR shall be checked daily to determine if fuel 
burnup, or control rod movement has caused changes in power 
distribution. Since changes due to burnup are slow, and only a few 
control rods are moved daily, a daily check of power distribution is 
adequate.  
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TABLE 3.5-1

Time Minimum 
Limit Service Assignment 

aysRHRSW EECnn(2 ) 

(4) (1) 
Indefinite 7 3 

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

(4) (1) 
6 

2 

(1) At least one OPERABLE pump must be assigned to each header.  

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

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

(4) Requirements may be reduced by two for each unit with fuel 
unloaded.  
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3.5/4.5 CORE AND CONTAIPNT COOLING SYSTEMS

LIM:T:NG CONDITIONS FOR OPERATION

RHR Ser-rice Water and Emergency 
EguiDment Coolin, Water Systems 
(EECWS) (Continued) 

4. Three of the Dl, D2, BI, B2 
RHRSW pumps assigned to the 
R.HR heat exchanger supplying 
the standby coolant supply 
connection may be 
inoperable for a period 
not to exceed 30 days 
provided the OPERABLE pump 
is aligned to supply the 
RHR heat exchanger header 
and the associated diesel 
generator and essential 
control valves are OPERABLE.

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

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

7. There shall be at least 
2 RHRSW pumps, associated 
with the selected RHR pumps, 
aligned for RHR heat 
exchanger service for 
each reactor vessel 
containing irradiated fuel.

BFN 
Uni t 2
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SURVEILLANCE REQUIREMENTS 

4.5.C RIR Service Water and Emergency 

Eoui~ment Coolina Water Systems CEECWS) (Continued) 

4. No additional surveillance 
is required. I
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2.5/4.5 CORE AND CO TAINMNT COOLING SYSTEMS

CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS 

EcuiDment Aresa Coolers 4.5.D Eouinment Area Coolers 

1. The equipment area cooler I. Each equipment area cooler

aaawý M%.= wita each RHR 
pump and the equipment 
area cooler associated 
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) 

i. The HPCI system shall be 
OPERABLE: 

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

(2) whenever there is 
irradiated fuel in the 
reactor vessel and the 
reactor vessel pressure 
is greater than 122 psig, 
except as specified in 
Specification 3.5.E.2.

is operated in conjunction 
with the equipment served 
by that particular cooler; 
therefore, the equipment 
area coolers are tested at 
the same frequency as the 
pumps which they serve.

E. High Pressure Coolant 
Injection System (HPCIS) 

1. HPCI Subsystem testing 
- shall be performed as 

follows:

a. Simulated 
Automatic 
Actuation 
Test 

b. Pump 
OPERA
BILITY 

c. Motor Oper
ated Valve 
OPERABILITY 

d. Flow Rate at 
normal 
reactor 
vessel 
operating 
pressure

Once/ 
operating 
cycle 

Per 
Specification 
1.0.M9 

Per 
Specification 
1.0.19 

Once/3 
months

Amendment No. 155
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3.5/4.5 CORE AND CON- .INrNT COOLING SYSTEMS 
LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS 

3.5-E High Pressure Coolant IneT ion ý0_ 
3.5 hr reC o t 4.5.E Huh Pressure Coolant Iniection 

se I.ystemE (EPCISd ) 
-. 5.E.1 (Cont'd)

e. Flow Rate at 
150 psig

Once/ 
operating 
cycle

The HPCI Ptump shall deliver at least 
5000 gpm during each flow rate test.

f. Verify 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. No additional surveillances 
are required.  

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

F. Reactor Core Isolation Cooling System CRCICS) 

1. RCIC Subsystem testing shall 
be performed as follows:

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

3. If Specifications 3.5.E.1 
or 3.5.E.2 are not met, 
an orderly shutdown shall 
be initiated and the 
reactor vessel pressure 
shall be reduced to 122 
psig or less within 24 
homrs.  

F. Reactor Core Isolation Coolina 
LystMMu WIAUACS) 

1. The RCICS shall be OPERABLE: 

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

BFN 
Unit 2

a. Simulated Auto
matic Actuation Test
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Once/ 
operating 
cycle
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2.5/415 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS 
3.5.F. Reactor Core Isolation Cooling 4.5.F Reactor Core Isolation Coo1(n 

System (&"LQCSA System (WRCICS 

3.5.F.1 (Cont'd) 4.5.F.1 (Cont'd) 

(2) whenever there is b. Pump Per irradiated fuel in the OPERABILITY Specifireactor vessel and the 
cation reactor vessel pressure 
1.0.ai 

is above 122 psig, 
except as specified in c. Motor-Operated Per 3.5.F.2. 

Valve Specifi
OPERABILITY cation 

1.0.MM 

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

e. Flow Raae at Once/ 
150 psi& operating 

cycle 

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

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

3. If Specifications 3.5.F.1 
or 3.5.F.2 are not met, an 
orderly shutdown shall be 
initiated and the reactor 
shall be depressurized to 
less than 122 psig within 
24 hours.

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

2. No additional surveillances 
are required.  

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

Amendment NO. 169
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• • JOE AMN NAI)NT COOLING SYSTEAS 
L2MITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMNTS 
3.5.G Auto res u t 4.5.G Automatic Demressurizai 

t 4 System (ADS) 1. Four of the six valves of . During each operatin 
the Automatic 
Depressurization System cycle the following epsshall System OE LEtests 

shall be Performed shall be OPERABLE: on the ADS: 

"l) PRIOR TO STARTUP
from a COLD CONDITION, 
or,

(2) whenever there is 
irradiated fuel in the 
reactor vessel and the 
reactor vessel pressure 
is greater than 105 ps1g 
except as specified in 
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 
operation, the reactor may 
remain in operation for a 
period not to exceed 7 days, provided the HPCI system is 
OPERABLE. (Note that the 
pressure relief function of 
these valves is assured by 
Section 3.6.D of these 
specifications and that this 
specification only applies 
to the ADS function.) If 
more than three of the six 
ADS valves are known to be 
incapable of automatic 
operation, an immediate 
orderly shutdown shall be 
initiated, with the reactor 
in a HOT SHUTDOWN CONDITION 
In 6 hours, and in a COLD 
SBUTDOWN CONDITION in the 
following 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.

a. 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.

3.5/4.5-16
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3.5/4.5 CORE AND CONTAINy.NT C00LING SYSTEMS

LIMIT:NG CONDITIONS FOR OPERATION

3.5.H. Maintenance of Filled Discharge 

Whenever the core spray systems, 
LPCI, HPCI, or RCIC are required 
to be OPERABLE, the discharge 
pipirg from the pump discharge 
:f these systems to the last 
block valve shall be filled.  

The suction of the RCIC and HPCI 
pumps shall be aligned to the 
condensate storage tank, and 
the pressure suppression chamber 
head tank shall normally be aligned 
to serve the discharge piping of 
the RHE and CS pumps. The 
condensate head tank may be used 
to serve the RHR and CS discharge 
piping if the PSC head tank 
is unavailable. The pressure 
indicators on the discharge of the 
RHR and CS pumps Shall indicate 
not less than listed below.

PI-75-20 
PI-79-48 
Pl-74-51 
PI-74-65

48 psig 
48 psig 
48 psig 
48 psig

BFN 
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3.5/4.5-17

Whenever the KPCI 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 ERHRS and the CSS are 
required to be OPERABLE, the 
pressure indicators which 
monitor the discharge lines 
shall be monitored daily and 
the pressure recorded.

Amendment No. 169

SURVEILLANCE REQUIREM!rTS 

4.5.H. Maintenance of Filled Discharge 

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

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

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



3.5 MU_, 

3.5.A. Core Sorav System (CSM) and 3.5.B Residual Heat Removal System (RHRS) 

Analyses presented in the FSAR* and analyses presented in conformance 

with 10 CFR 50, Appendix K, demonstrated that the core spray system in 

conjunction with two LPCI pumps provides adequate cooling to the core to 

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

limit fuel clad temperature to below 2,2000F which assures that core 

geometry remains intact and to limit the core average clad metal-water 

reaction to less than 1 percent. Core spray distribution has been shown 

in tests of systems similar to design to BFNP to exceed the minimum 

requirements. In addition, cooling effectiveness has been demonstrated 

at less than half the rated flow in simulated fuel assemblies with heater 

rods to duplicate the decay heat characteristics of irradiated fuel.  

The RHRS (LPCI mode) is designed to provide emergency cooling to the core 

by flooding in the event of a loss-of-coolant accident. This system is 

completely independent of the core spray system; however, it does 

function in combination with the core spray system to prevent excessive 

fuel clad temperature. The LPCI mode of the RHRS and the core spray 

system provide adequate cooling for break areas of approximately 0.2 

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

without assistance from the high-pressure emergency core cooling 

subsystems.  

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

from the cold condition without all associated equipment being OPERABLE.  

However, during operation, certain components may be out of service for 

the specified allowable repair times. The allowable repair times have 

been selected using engineering judgment based on experiences and 

supported by availability analysis.  

Should one core spray loop become inoperable, the remaining core spray 

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

OPERABLE should the need for core cooling arise. These provide extensive 

margin over the OPERABLE equipment needed for adequate core cooling.  

With due regard for this margin, the allowable repair time of seven days 

was chosen.  

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

(LPCI mode) and the core spray system are available. Since adequate core 

cooling is assured with this complement of ECCS, a seven day repair 

period is Justified.  

Should two ill pumps (LPCI mode) become inoperable, there remains no 

reserve (redundant) capacity within the RHRS (LPCI mode). Therefore, the 

affected unit shall be placed in cold shutdown within 24 hours.  

*A detailed functional analysis is given in Section 6 of the BFNP FSAR.  
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Should one RHR pump (containment cooling mode) become inoperable, a complement of three full capacity containment heat removal systems is still available. Any two of the remaining pumps/heat exchanger combinations would provide more than-adequate containment coolin4 for any abnormal or postaccident situation. Because of the availability of equipment in excess of normal redundancy requirements, a 30-day repair 
period is justified.  

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

Observation of the stated requirements for the containment cooling mode assu-,s that the suppression pool and the drywell will be sufficiently coole , following a loss-of-coolant accident, to prevent primary containment overpressurization. The containment cooling function of the RHRS is permitted only after the core has reflooded to the two-thirds core height level. This prevents inadvertently diverting water needed for core flooding to the less urgent task of containment cooling. The two-thirds core height level interlock may be manually bypassed by a keylock switch.  

Since the RHRS is filled with low quality water during power operation, it is planned that the system be filled with demineralized (condensate) water before using the shutdown cooling function of the RIM System.  Since it is desirable to have the RHRS in service if a "pipe-break" type of accident should occur, it is permitted to be out of operation for only a restricted amount of time and when the system pressure is low. At least one-half of the containment cooling function must remain OPERABLE during this time period. Requiring two OPERABLE CSS pumps during cooldown allows for flushing the RHRS even if the shutdown were caused by inability to meet the CSS specifications (3.5.A) on a number of OPERABLE 
pumps.  

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

Should one RUN pump or associated heat exchanger located on the unit cross-connection in the adjacent unit become inoperable, an equal capability for long-term fluid makeup to the reactor and for cooling of the containment remains OPERABLE. Because of the availability of an equal makeup and cooling capability, a 30-day repair period is justified.  

BFN 
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3.5 Ba-ses (Cont'd)

The suppression chamber can be drained when the reactor vessel pressure 
is atmospheric, irradiated fuel is in the reactor vessel, and work is 
not in progress which has the potential to drain the vessel. By 
requiring the fuel pool gate to be open with the vessel head removed, 

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

the separator/dryer pool, between the fuel pool low level alarm and the 
reactor vessel flange, is about 65,800 cubic feet (492,000 gallons).  
This will provide adequate low-pressure cooling in lieu of CSS and RHR 
(LPCI and containment cooling mode) as currently required in 
Specifications 3.5.A.4 and 3.5.B.9. The additional requirements for 
providing standby coolant supply available will ensure a redundant 
supply of coolant supply. Control rod drive maintenance may continue 
during this period provided no more than one drive is removed at a time 
unless blind flanges are installed during the period of time CRDs are 
not in place.  

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

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

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

3.5.C. RHR Service Water System and Emerzencv Eouioment Coolina Water System 
(EECWS) 

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

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

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

pumps on each header; one normally assigned to each header (A2, B2, C2, 
or D2) and one on alternate assignment (Al, Bl, Cl, or Dl). One RHR 
heat exchanger header can adequately deliver the flow supplied by both 
RHRSW pumps to any two of the three RHRSW heat exchangers on the 
header. One RHRSW pump can supply the full flow requirement of one RHR 

heat exchanger. Two RHR heat exchangers can more than adequately 
handle the cooling requirements of one unit in any abnormal or 
postaccident situation.  
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3.5 BASES (Cont'd)

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

Sh-uld one of the two RHRSW pumps normally or alternately assigned to the R.HR heat exchanger header supplying the standby coolant supply connection become inoperable, an equal capability for long-term fluid makeup to the unit reactor and for cooling of the unit containment remains OPERABLE. Because of the availability of an equal makeup and cooling capability, a 30-day repair period is justified. Should the capability to provide standby coolant supply be lost, a 10-day repair time is Justified based on the low probability for ever needing the standby coolant supply. Verification that the LPCI subsystem cross-tie valve is closed and power to its operator is disconnected ensures that each LPCI subsystem remains independent and a failure of the flow path in one subsystem will not affect the flow path of the other LPCI 
subsystem.  

3.5.D Epuioment Area Coolers 

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

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

1. Residual Heat Removal System (BIN FSAR Section 4.8) 

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

BFN 
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3.5 B (Cont'd) 
3.5.E. HAh Pressure Coolant tnit S e' 

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

The capacity of the system is selected to provide this required core cooling. The HPCI pump is designed to pump 5,000 gpm at reactor pressures between 1,120 and 150 psig. Two sources of water are available. Initially, water from the condensate storage tank is used instead of injecting water from the suppression pool into the reactor.  
When the HPCI System begins operation, the reactor depressurizes more rapidly than would occur if HPCI was not initiated due to the condensation of steam by the cold fluid pumped into the reactor vessel by the HPCI system. As the reactor vessel pressure continues to decrease, the HPCI flow momentarily reaches equilibrium with the flow through the break. Continued depressurization caused the break flow to decrease below the HPCI flow and the liquid inventory begins to rise.  This type of response is typical of the small breaks. The core never uncovers and is continuously cooled throughout the transient so that no* core damage of any kind occurs for breaks that lie within the capacity range of the HPCI.  

The minimum required NPSH for HPCI is 21 feet. There is adequate elevation head between the suppression pool and the HPCI pump, such that the required NPSH is available with a suppression pool temperature up to 1400F with no containment back pressure.  

The HPCIS serves as a backup to the RCICS as a source of feedwater makeup during primary system isolation conditions.- The ADS serves as a backup to the HPCIS for reactor depressurization for postulated transients and accident. The CSS and RHRS (LPCI) provide adequate core cooling at low reactor pressure when RCICS and ADS are no longer necessary. Considering the redundant systems, an allowable repair time of seven days was selected.  

The HPCI and RCIC as well as all other Core Standby Cooling Systems must be OPIUWBLE when starting up from a Cold Condition. It is realized that the HPCI is not designed to operate at full capacity until reactor pressure exceeds 150 psig and the steam supply to the HPCI turbine is automatically isolated before the reactor pressure decreases below lO0psig. It is the intent of this specification to assure that when the reactor is being started up from a Cold Condition, the HPCI is not known to be inoperable.  

SFN 
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3.5.F Reactor Core Isolation Cooling System (RCICS) 

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

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

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

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

3.5.G Automatic DeDressurization System (ADS) 

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

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

Specification 3.6.D specifies the requirements for the pressure relief 
function of the valves. It is possible for any number of the valves 
assigned to the ADS to be incapable of performing their ADS functions 
because of instrumentation failures yet be fully capable of performing 
their pressure relief function.  
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-Because the automatic depressurization system does not provide makeup to the reactor Primary vessel, no credit is taken for the steam cooling of the core caused by the System actuation to provide further COnservatism to the CSCS.  
With two ADS valves known to be incapable of automatic operation, four valves remain OPERABLE to perform their ADS function. The ECCS loss-of-coolant accident analyses for small line breaks assumed that four of the six ADS valves were OPERABLE. Reactor operation with three ADS valves inoperable is allowed to continue for seven days provided that the HPCI system is OPERABLE. Operation with more than three of the six ADS valves inoperable is not acceptable.  

H. Maintenance of Filled Discharge Pibe 

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

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

When in their normal standby condition, the suction for the HPCI and RCIC pumps are aligned to the condensate storage tank, which is physically at a higher elevation than the HPCIS and RCICS piping. This assures that the HPCZ sad RCIC discharge piping remains filled. Further assurance is 
provided by observing water flow from these systems' high points monthly.  

I. Maximum Average Planar I aon Rate (HAPLGRI 
This specification assures that the peak cladding temperature following the postulated design basis loss-of-coolant accident will not exceed the limit specified in the 10 CFR 50, Appendix K.  

BFN 
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The peak cladding temperature following a postulated loss-of-coolant accident is primarily a function of the average heat generation rate of all the rods of a fuel assembly at any axial location and is only dependent secondarily on the rod-to-rod power distribution within an assembly. Since expected local variations in power distribution withijr a fuel assembly affect the calculated peak clad temperature by less than ± 20*F relative to the peak temperature for a typical fuel design, the limit on the average linear heat generation rate is sufficient to assure that calculated temperatures are within the 10 CFR 50 Appendix K .imit. The limiting value for MAPLHGR is shown in Tables 3.5.1-1 and -2. The analyses supporting these limiting values are presented in Reference 1.  

3.5.J. Linear Heat Generation Rate (LHGR) 

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

The LEGR shall be checked daily during reactor operation at 1 25 percent power to determine if fuel burnup, or control rod movement has caused changes in power distribution. For LEGR to be a limiting value below 25 percent rated thermal power, the 2 factor would have to be less than 0.241 which is precluded by a conaiderable margin when employing any permissible control rod pattern.  

3.5.K. Minim= Critical Power Ratio (MCPR) 

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

3.5.L. APRM SeZ oints 

Operation is constrained to a maximum LHGR of 18.5 kW/ft for 7x7 fuel and 13.4 kW/ft. This limit is reached when core maximum fraction of limiting power density (CMFLPD) equals 1.0. For the case where CMgLPD exceeds the fraction of rated thermal power, operation is permitted only at less than 100-percent rated power and only with APRM scram settings as required by Specification 3.5.L.l. The scram trip setting and rod block trip setting are adjusted to ensure that no combination 
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of CMTLPD and FRP will increase the LHGR transient peak beyond that allowed by the 1-percent plastic strain limit. A 6-hour time period to achieve this condition is Justified since the additional margin gained by the aetdown adjustment is above and beyond that ensured by the safety analysis.  

3.5.M. R eferce s 

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

2. "BWR Transient Analysis Model Utilizing the RETUAN Program," TVA-TR8i-01-A." 

3. Generic Reload Fuel Application, Licensing Topical Report, NEDE - 2 4 011-P-A and Addenda.  
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4.5 Core and Containn ent Cooling Systems Survei 
The testing interval for the core and containment cooling systems is based on industry practice, quantitative reliability analysis, ju, ent and practicality. The core cooling systems have not been designe .o be fully testable during operation- For example, in the case of the HPCI, automatic initiation during power operation would result in pumping cold water into the reactor vessel which is not desirable.  :omplete ADS testing during power operation causes an undesirable ioss-of-coolant inventory. To increase the availability of the core and containment cooling system, the components which make up the system, i.e., instrumentation, pumps, valves, etc., are tested frequently. The pumps and motor operated injection valves are also tested in accordance with Specification l.O.MM to assure their OPERABILITY. A simulated automatic actuation test once each cycle combined with testing of the pumps and injection valves in accordance with Specification 1.O.MM is deemed to be adequate testin4g of these systems. Monthly alignment checks of valves that are not locked or sealed in position which affect the ability of the systems to perform their intended safety function are also verified to be in the proper position. Valves which automatically reposition themselves on an initiation signal are permitted to be in a position other than normal to facilitate other operational modes of the system.  

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

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

Maximum Average Planar LHGR. LHGR. and MCPR 

The MAPLHGR, LHGR, and MCPR shall be checked daily to determine if fuel burnup, or control rod movement has caused changes in power distribution. Since changes due to burnup are slow, and only a few control rods are moved daily, a daily check of power distribution is 
adequate.  
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TABLE 3.5-1 

-li. 
Minimum 

Service Assignment P!.' RRSw EECW( 2 ) 

S(4) 
(1) 

n..definte 7 3 

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

(4) 
(1) 

-'6 2 

At least one CFERABLE pump must be assigned to each header.  

OnlIy automatically starting Pumps may be assigned to EECW header service.  

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

Requirements may be reduced by two for each unit with fuel unloaded.  
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. CCRE AND C, :A,._ COOLING SYSTEMS

L:T:TF-: N7-:-: ? FCR OPERATION

RHR Service Water and Emergency 
Eouilpment Coollng Water Systems 
(EECWS) (Continued) 

One of the B! or B2 RMRSW 
pumps assigned to the RHR 
heat exchanger supplying 
:*.e scanl:y coolant supply 
cor-nection may be 
inoperable for a period 
,:t t: exzeed 3O days 
provided the OPERABLE pump 
is aligned to supply the 
RHR heat exchanger header 
and the associated diesel 
generator and essential 
control valves are OPERABLE.  

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

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

7. There shall be at least 
2 RHRSW pumps, associated 
with the selected RHR pumps, 
aligned for RHR heat 
exchanger service for 
each reactor vessel 
containing irradiated fuel.

SURVEILLANCE REQUIREMNTS 

4.5.C RMR Service Water and Emergency, 
EQui Ment Cooling Water Systems 
(EECWS) (ContLnued) 

4. No additional surveillance 
is required.

Amendment tjo. 124, 130, 140
BFN 
Unit 3
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... - -'' A C0NTA •TCOLN SYSTEMS

-. High Pressure Coolant Inlection 
System (HPCIS) 

-. The HPCI system shall be 
OPERABLE: 

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

(2) whenever there is 
irradiated fuel in the 
reactor vessel and the 
reactor vessel pressure 
is greater than 122 psig, 
except as specified in 
Specification 3.5.E.2.

E. High Pressure Coolant 
InJection SYstem (HPCIS) 

I. HPCI Subsystem testing 
shall be performed as 
follows:

a. Simulated 
Automatic 
Actuation 
Test 

b. Pump 
OPERA
BILITY 

c. Motor Oper
ated Valve 
OPERABILITY 

d. Flow Rate at 
normal 
reactor 
vessel 
operating 
pressure

Once/ 
operating 
cycle 

Per 
Specification 
1.O.MM 

Per 
Specification 
1.0 .MM 

Once/3 
months

3.5/4.5-13 Amendment No. 130
BFN 
Unit 3

...... ":'T::NS FOR OPERATION SURVEILLANCE REQUIREMENTS 

Eouipment Area Coolers 4.5.D Eouioment Area Coolers 

1. The equipment area cooler . Each equipment area cooler associated with each RHR is operated in conjunction pump and the equipment with the equipment served area cooler associated by that particular cooler; -. h each set of core therefore, the equipment S-ray a ' urrps (A and C area coolers are tested at or B and D) must be the same frequency as the OPERABLE at all times pumps which they serve.  
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

Sýe,44r;-J0" in-irposes.



:S 
-R OPERATIO.- 

SURVEILIJjNCE REQUIREPMEs 

4.5.E.I (tont'd) 

e. Flow Rate at Once! 150 psig Operatrig

2. If the HPC7 system. is inoperable, the reactor may remain in operation for a period not to exceed 7 days, provided the ADS, CSS, RHRS 
(LPCI), and RCICS are OPERABLE.  

If Specifications 3 .5.E.l or 3.5.E.2 are not met, an orderly shutdown shall 
be initiated and the 

reactor vessel pressure 
shall be reduced to 122 
psig or less Within 24
hours 

F.~~~~~~ Re c o CCpI o a i o o l F.

1. The RCICS shall be OPERABLE: 

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

I <-.-.•it 3

CYcle 

The HPCI PUMp shall 
deliver at least 
5000 gpM during each flow rate test.  

f. Verify 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. No additional surveillances 
are required.

Except that an automatic 

valve capable of automatic 
return to its ECCS POsition when an ECCS signal is present may be in a 
position for another mode of operation.  

1. RCIC Subsystem testing shall be performed as follows: 

a. Simulated Auto- Once/ 
matic Actuation operating 
Test 

cycle 

Amendment No. 130, 140

3
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,•.5 CCR: AND CONAINmE COOLING SYSTEMS 
..... NG C:N:rTIONS FOR OPERATION SURVEILLANCE IQUIRpEMENTS 

*.•.. ~Reactor Core s Coolini 4.5.F &tr_ 
System SRCs¢$j

3.5.F.1 (Cont'd)
4.5.F.1 (Ccnt'd)

Zý whenever there is 
:rradiated fuel in the 

reactcr vessel and the 
reactor vessel pressure 
is above 122 psig, 
except as specified in 
3.5.F.2.

b. Pump 
OPERABILITY 

c. Motor-Operated 
Valve 
OPERABILITY

Per 
Spedf: 

cat -n 

1.0 .  

Per 
Spec ifi
cat ion 
1. 0.,v[m

d. F:ýow Rate at Once/3 
normal reactor months 
vesuel operating 
pressure

e. Flow Rate at 
150 psig

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.F.1 
or 3.5.F.2 are not met, an 
orderly shutdown shall be 
initiated and the reactor 
shall be depressurized to 
less than 105 psig within 
24 hours.

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

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

2. No additional surveillances 
are required.  

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

3.5/4.5-15
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3.5 -. CRE AN: CO,_T 7-TNT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION 

3.5.G Automatic Depressurizatlon 
System (ADS) 

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

?RIROR TO STARTUP 
from a COLD CONDITION, 
or, 

(2) whenever there is 
irradiated fuel in the 
reactor vessel and the 
reactor vessel pressure 
is greater than 105 psig 
except as specified in 
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 
operation, the reactor may 
remain in operation for a 
period not to exceed 7 days, 
provided the HPCI system is 
OPERABLE. (Note that the 
pressure relief function of 
these valves is assured by 
Section 3.6.D of these 
specifications and that this 
specification only applies 
to the ADS function.) If 
more than three of the six 
ADS valves are known to be 
incapable of automatic 
operation, an immediate 
orderly shutdown shall be 
initiated, with the reactor 
in a HOT SHUTDOWN CONDITION 
in 6 hours, and in a COLD 
SHUTDOWN CONDITION in the 
following 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.

SURVEILLANCE REQUIREMENTS 

4.5.G Automatic Devressurlzation 
System CADS) 

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

a. 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.

Amendment No. 140
BFN 
Unit 3
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.* C. CORE AND COntAINMNT COOLING SYSTEMS

v::GCODcS FOR OPERATION SURVEILLANCE REQUIREMENTS

S.H. .Maintenance of Filled Discharge 

ýýenever the ccre spray systems, 
. .:!- , *- -'- or RCIC are required 
to be :- , the discharge 

piping from the p'=p discharge 
of these systems to the last 
block valve shall be filled.  

The suction of the RCIC and HPCI 
pumps shall be aligned to the 
condensate storage tank, and 
the pressure suppression chamber 
head tank shall normally be aligned 
to serve the discharge piping of 
the RHR and CS pumps. The 
condensate head tank may be used 
to serve the RHR and CS discharge 
piping if the PSC head tank 
is unavailable. The pressure 
indicators on the discharge of the 
RHR and CS pumps shall indicate 
not less than listed below.

i -75-20 
*1-75-48 
PI-74-51 
P1-74-65

48 psig 
48 psig 

48 psig 
48 psig

4.5.H. Malntenanc of Filled Discharge 

T'he following surveillance 
requirements shall be adhered 
to assure that the discharge 
piping of the core spray 
systems, LPCI, HPCI, and RCIC 
are filled: 

1. Every month1 and prior to the 
testing of the RnRS (LPCI and 
Containment Spray) and core 
spray system, the discharge 
piping of these systems shall 
be vented from the high point 
and water flow determined.  

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

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 MhRS and the CSS are 
required to be OPERABLE, the 
pressure indicators which 
monitor the discharge lines 
shall be m~onitored daily and 
the pressure recorded.
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3.5.A. anre Sprav S~stem (CSS) and 3.5.B Residual Heat Removal System (RHRS) 

Analyses presented in the FSAR* and analyses presented in conformance 

w.ih L0 CFR 50, Appendix K, demonstrated that the core spray system 

7rcvides adequate cooling to the core to dissipate the energy 

associated with the loss-of-coolant accident and to limit fuel clad 

:te•;erat'2re to below 2,200*F which assures that core geometry remains 

.ntact and to limit the core average clad metal-water reaction to less 

than I percent. Core spray distribution has been shown in tests of 

systems similar in design to BFNP to exceed the minimum requirements.  

In addition, cooling effectiveness has been demonstrated at less than 

nail the rated f:w in simulated fuel assemblies with heater rods to 

duplicate the decay heat characteristics of irradiated fuel.  

The RHRS (LPCI mode) is designed to provide emergency cooling to the 

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

system is completely independent of the core spray system; however, it 

does function in combination with the core spray system to prevent 

excessive fuel clad temperature. The LPCI mode of the RHRS and the 

core spray system provide adequate cooling for break areas of 

approximately 0.2 square feet up to and including the double-ended 

recirculation line break without assistance from the high-pressure 

emergency core cooling subsystems.  

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

from the cold condition without all associated equipment being 

OPERABLE. However, during operation, certain components may be out of 

service for the specified allowable repair times. The allowable repair 

times have been selected using engineering judgment based on 

experiences ana supported by availability analysis.  

Should one core spray loop become inoperable, the remaining core spray 

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

OPERABLE should the. need for core cooling arise. These provide 

extensive margin over the OPERABLE equipment needed for adequate core 

cooling. With due regard for this margin, the allowable repair time of 

seven days was chosen.  

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

(LPCI mode) and the core spray system are available. Since adequate 

core cooling is assured with this complement of ECCS, a seven day 

repair period is justified.  

Should two RHR pumps (LPCI mode) become inoperable, there remains no 

reserve (redundant) capacity within the RHRS (LPCI mode). Therefore, 

the affected unit shall be placed in cold shutdown within 24 hours.  

*A detailed functional analysis is given in Section 6 of the BFIP FSAR.  
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l one RHR pu~rp (ccntainment cooling mode) become inoperable, a 
complement of three full capacity containment heat removal systems is 
still available. Any two of the remaining pumps/heat exchanger 
:cmbinations would provide more than adequate containment cooling for 
any abnormal or postaccident situation. Because of the availability of 
eq;'Pment in excess of normal redundancy requirements, a. 30-day repair 
period :3 justified.  

Shzuld two RHF pumps (containment cooling mode) become inoperable, a 
full heat removal system is still available. The remairning pump/heat 
exchanger combinations would provide adequate containment cooling for 
any abnormal postaccident situation. Because of the availability of a 
full complement of heat ren'oval equipment, a 7-day repair period is 
justified.  

Observation of the stated requirements for the containment cooling mode 
assures that the suppression pool and the drywell will be sufficiently 
cooled, following a loss-of-coolant accident, to prevent primary 
containment overpressurization. The containment cooling function of 
the RHRS is permitted only after the core has reflooded to the 
two-thirds core height level. This prevents inadvertently diverting 
water needed for core flooding to the less urgent task of containment 
cooling. The two-thirds core height level interlock may be manually 
bypassed by a keylock switch.  

Since the RHRS is filled with low quality water during power operation, 
it is planned that the system be filled with demineralized (condensate) 
water before using the shutdown cooling function of the RHR System.  
Since it is desirable to have the RHRS in service if a "'pipe-break" 
type of accident should occur, it is permitted to be out of operation 
for only a restricted amount of time and when the system pressure is 
low. At least one-half of the containment cooling function must remain 
OPERABLE during this time period. Requiring two OPERABLE CSS pumps 
during cooldown allows for flushing the RHRS even if the shutdown were 
caused by inability to meet the GSS specifications (3.5.A) on a number 
of OPERABLE pumps.  

When the reactor vessel pressure is atmospheric, the limiting 
conditions for operation are less restrictive. At atmospheric 
pressure, the minimum requirement is for one supply of makeup water to 
the core. Requiring two OPERABLE RHR pumps and one CSS pump provides 
redundancy 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, an equal 
capability for long-term fluid makeup to the reactor and. for cooling of 
the containment remains OPERABLE. Because of the availability of an 
equal makeup and cooling capability, a 30-day repair period is 
justified.  
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The sup;ression chamber can be drained when the reactor vessel pressure 
is atmospheric, irradiated fuel is in the reactor vessel, and work is 
n.:t in progress which has the potential to drain the vessel. By 
requiring the fuel pool gate to be open with the vessel head removed, 
the combined water inventory in the fuel pool, the reactor cavity, and 
the separator/dryer pool, between the fuel pool low level alarm and the 
reactor vessel flange, is about 65,800 cubic feet (492,000 gallons).  
7-his will provide adequate low-pressure cooling in lieu of CSS and RHR 
(LPCI and containment cooling mode) as currently required in 
Specifications 3.5.A.4 and 3.5.B.9. The additional requirements for 
providing standby coolant supply available will ensure a redundant 
supply of coolant supply. Control rod drive maintenance may continue 
during this period provided no more than one drive is removed at a time 
unless blind flanges are installed during the period of time CRDs are 
not in place.  

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

REFERENCES 

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

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

. .5.. RHR Service Water System and Emergency EauiDment Coolino Water System 
(EECWS) 

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

There are four RHR heat exchanger headers (A, B, C, & D) with one RHR 
heat exchanger from each unit on each header. There are two RHRSW 
pumps on each header; one normally assigned to each header (A2, B2, C2, 
or D2) and one on alternate assignment (Al, Bi, Cl, or Dl). One RHR 
heat exchanger header can adequately deliver the flow supplied by both 
RHRSW pumps to any two of the three RHR heat exchangers on the header.  
One RHRSW pump can supply the full flow requirement of one RHR heat 
exchanger. Two RHR heat exchangers can more than adequately handle the 
cooling requirements of one unit in any abnormal or postaccident 
situation.  
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The RHR Service Water System was designed as a shared system for three 
'=its. The specification, as written, is conservative when 
consideration is given to particular pumps being out of service and to 
;:ssible valving arrangements. If unusual operating conditions arise 
•uch that more pumps are out of service than allowed by this 
s;ec-.fication, a special case request may be made to the NRC to allow 

.. :-tinued operation if the actual system cooling requirements can be 
assured.  

Should one of the two RHRSW pumps normally or alternately assigned to 

the R.HR heat exchanger header supplying the standby coolant supply 
connection become inoperable, an equal capability for long-term fluid 
makeup to the unit reactor and for cooling of the unit containment 
remains OPERABLE. Because of the availability of an equal makeup and 
cooling capability, a 30-day repair period is justified. Should the 
capability to provide standby coolant supply be lost, a 10-day repair 

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

standby coolant supply. Verification that the LPCI subsystem cross-tie 
valve is closed and power to its operator is disconnected ensures that 
each LPCI subsystem remains independent and a failure of the flow path 
in one subsystem will not affect the flow path of the other LPCI 
subsystem.  

3.5.D Equipment Area Coolers 

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

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

served. This ensures that cool air is supplied for cooling the pump 
motors.  

The equipment area coolers also remove the pump, and equipment waste 

heat from the basement rooms housing the engineered safeguard 
equipment. The various conditions under which the operation of the 

equipment air coolers is required have been identified by evaluating 

the normal and abnormal operating transients and accidents over the 

full range of planned operations. The surveillance and testing of the 

equipment area coolers in each of their various modes is accomplished 

during the testing of the equipment served by these coolers. This 

testing is adequate to assure the OPERABILITY of the equipment area 

coolers.  

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

2. Core Standby Cooling System (BFN FSAR subsection 6.7) 
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S~ pressure Coolant Injection System (HPCIS) 

The HPCIS is provided to assure that the reactor core is adequately 

:ooled to limit fuel clad temperature in the event of a small break in 

:he nuclear system and loss of coolant which does not result in rapid 

depressurization of the reactor vessel. The HPCIS permits the reactor 

-: be shut dz-., while maintaining sufficient reactor vessel water level 

in.entory un=:.1 the vessel is depressurized. The HPCIS continues to 

operate urt: reactor vessel pressure is below the pressure at which 

c: operati:n or core spray system operation maintains core cooling.  

The capacity o0 the system is selected to provide this required core 

cooling. The HPCI pump is designed to pump 5,000 gpm at reactor 

pressures between 1,120 and 150 psi&. Two sources of water are 

available. Initially, water from the condensate storage tank is used 

instead of injecting water from the suppression pool into the reactor.  

When the HPCI System begins operation, the reactor depressurizes more 

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

condensation of steam by the cold fluid pumped into the reactor vessel 

by the HPCI system. As the reactor vessel pressure continues to 

decrease, the HPCI flow momentarily reaches equilibrium with the flow 

through the break. Continued depressurization caused the break flow to 

decrease below the HPCI flow and the liquid inventory begins to rise.  

This type of response is typical of the small breaks. The core never 

uncovers and is continuously cooled throughout the transient so that no 

core damage of any kind occurs for breaks that lie within the capacity 

range of the HPCI.  

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

elevation head between the suppression pool and the HPCI pump, such 

that the required NPSH is available with a suppression pool temperature 

up to 140OF with no containment back pressure.  

The HPCIS serves as a backup to the RCICS as a source of feedwater 

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

backup to the HPCIS for reactor depressurization for postulated 

transients and accident. The CSS and REHRS (LPCI) provide adequate core 

cooling at low reactor pressure when RCICS and ADS are no longer 

necessary. Considering the redundant systems, an allowable repair time 

of seven days was selected.  

The HPCZ and RCIC as well as all other Core Standby Cooling Systems 

must be OPERABLE when starting up from a Cold Condition. It is 

realized that the HPCI is not designed to operate at full capacity 

until reactor pressure exceeds 150 psig and the steam supply to the 

HPCI turbine is automatically isolated before the reactor pressure 

decreases below 100 psig. It is the intent of this specification to 

assure that when the reactor is being started up from a Cold Condition, 

the HPCI is not known to be inoperable.  
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-he vConditions 
Under which the RCICS Plays an essential role in 

Providing makeup water to the reactor vessel have been identified by 

evaluating the various Plant events over the full range of plannd 
operations. The specifications 

ensure that the function for which the 

RCICS was designed will be available when needed. The minimum required 
NrPSH for RCIC is 20 feet. There is adequate elevation head between the 

su;;Pesa.on pool and the RCIC pump, Such that the required NPSH is 
a.'ai'ab~ ewit a suppression pool temperature up to k40F With no containment back pressure.  
Because the low-pressure cooling systems (LPCI and core spray) are capable of providing all the cooling required for any plaet event when 
nluc.&ear system pressure is below 122 psg, the RCICS is not requirve 
below this pressure. Between 122 Psig and 150 Paig the RCICs need not 
provide its design flow, but reduced flow is required for certain 
events. RCICS design flow (600 gpm) is sufficient to maintain water 
level above the top of the active fuel for a complete loss of feedwater 
flow at design Power (105 percent of rated).  Consideration 

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

I - ,Reactor Core Isolation Cooling System (BF`N FSAR Subsection 4.7) U.'osuriat -Sstem DS 

This Specification 
ensures the OPERABILITY of the ADS under all 

conditions for which the depressurization 
of the nuclear. system is an 

essential response to station abnormalities.  The nuclear System pressure relief System provides automatic nuclear 

system depressurizati 
for Small breaks in the nuclear system so that 

the low-pressure coolant Injection (LPCI) and the core spray subsystems 

can operate to protect the fuel barrier. Note that this specification 
applies only to the Automatic feature of the pressure relief system.  Specification 3 .6.D specifies the requirements for the pressure relief 
function of the valves. It is Possible for any number of' the valves 

assigned to the ADS to be incapable of Performing their ADS functions 
because of In•trum.entation 

failures Yet be fully capable of performing their pressure relief function.

Unit 3
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Because the automatic depressurization system does not provide makeup to "-he reactor primary vessel, no credit is taken for the steam cooling of the core caused by the system actuation to provide further conservatism 
to the CSCS.  

With two ADS valves known to be incapable of automatic operation, four valves remain OPERABLE to perform their ADS function. The ECCS icss-of-coolant accident analyses for small line breaks assumed that four zf the six AZS valves were OPERABLE. Reactor operation with three ADS valves inoperable is allowed to continue for seven days provided that the HPCI system is OPERABLE. Operation with more than three of the six ADS valves inoperable is not acceptable.  

H. Maintenance of Filled Discharge iDe, 
If the discharge piping of the core spray, LPCI, HPCIS, and RCICS are not filled, a water hammer can develop in this piping when the pump and/or pumps are started. To minimize damage to the discharge piping and to ensure added margin in the operation of these systems, this Technical Specification requires the discharge lines to be filled whenever the system is in an OPERABLE condition. If a discharge pipe Is not filled, the pumps that supply that line must be assumed to be inoperable for Technlcal Specification purposes.  

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

When in their normal standby condition, the suction for the HPCI and RCIC pumps are aligned to the condensate storage tank, which is physically at a higher elevation than the HPCIS and RCICS piping. This assures that the HPCI and RCIC discharge piping remains filled. Further assurance is provided by observing water flow from these systems' high points monthly.  
I. Maximum Averaze Planar inear Heat Generation Rate (IAPLaHGR) 

This specification assures that the peak cladding temperature following the postulated design basis loss-of-coolant accident will not exceed the limit-specified in the 10 CFR 50, Appendix K.  

BFN 
3.5/4.5-33 Unit 3 

Amendment No. 140



3.5 BASES (Cont'd) 

The peak cladding temperature following a postulated loss-of-coolant 
accident is primarily a function of the average heat generation rate of 
a!' the rods of a fuel assembly at any axial location and is only 
tependent secondarily on the rod-to-rod power distribution within an 
assembly. Since expected local variations in power distribution within a 

fuje! assembly affect the calculated peak clad temperature by less than + 
-C•5 rela•ive to the peak temperature for a typical fuel design, the 
Limit on the average linear heat generation rate is sufficient to assure 
that calculated temperatures are within the 10 CFR 50 Appendix K limit.  
The limiting value for MAPLHGR is shown in Tables 3.5.1--l through 7. The 
analyses supporting these limiting values are presented in Reference I.  

3.5.J. Linear Heat Generation Rate (LHGR) 

This specification assures that the linear heat generation rate in any 

rod is less than the design linear heat generation if fuel pellet 
densification is postulated.  

The LHGR shall be checked daily during reactor operation at . 25 percent 

power to determine if fuel burnup, or control rod movement has caused 
changes in power distribution. For LHGR to be a limiting value below 25 

percent rated thermal power, the MTPF would have to be greater than 10 
which is precluded by a considerable margin when employing any 
permissible control rod pattern.  

.5. . Y!inimuir Critical Power Patio (MCPR) 

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

reactor will be operating at minimum recirculation pump speed and the 

moderator void content will be very small. For all designated control 
rod patterns which may be employed at this point, opercting plant 
experience and thermal hydraulic analysis indicated thait the resulting 

MCPR value is in excess of requirements by a considerable margin. With 

this low void content, any inadvertent core flow increiLse would only 

place operation in a more conservative mode relative to MCPR. The daily 

requirement for calculating MCPR above 25 percent rated thermal power is 

sufficient since power distribution shifts are very slow when there have 

not been significant power or control rod changes. The requirement for 

calculating MCPR when a limiting control rod pattern is approached 
ensures that MCPR will be known following a change in power or power 

shape (regardless of magnitude) that could place operation at a thermal 

limit.  

3.5.L. APRM Setpoints 

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

13.4 kW/ft for 8x8, 8x8R, and P8xSR. This limit is reached when core 

maximum fraction of limiting power density (CMFLPD) equals 1.0. For the 

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

is permitted only at less than 100-percent rated power and only with APRM 

scram settings as required by Specification 3.5.L.l. The scram trip 

setting and rod block trip setting are adjusted to ensure that no 

combination of CMFLPD and FRP will increase the LHGR transient peak 
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beyond that allowed by the one-percent Plastic strain limit. A six-hour time period to achieve this condition is Justified since the additional margin gained by the setdown adjustment is above and beyond that ensured by the safety analysis.  

-.MReferences 

Loss-of-Coolant Accident Analysis for Browns Ferry Nuclear Plant .ninj 3, NEDO-24194A and Addenda.  

"B'R Transient Analysis Model Utilizing the RETRAN Program," 
7VA-TR81-01-A.  

3. Generic Reload Fuel Application, Licensing Topical Report, NEDE-240o1-P-A and Addenda.  
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-. 5 Core and Containment Coolina SYstems Surveillance Freaueniti 

The testing :nterval for the core and containment cooling systems is 
based on industry practice, quantitative reliability analysis, judgment 
ano practicality. The core cooling systems have not been designed to be 
filiy testable during operation. For example, in the case of the HPCI, 
automatic initiation during power operation would result in pumping cold 
-wazer into the reactor vessel which is not desirable. Complete ADS 
testing during power operation causes an undesirable loss-.of-coolant 
inventory. :o increase the availability of the core and containment 
::cling system, the components which make up the system, i.e., 
instrumentation, pumps, valves, etc., are tested frequently. The pumps 
and motor operated injection valves are also tested in accordance with 
Specification 1.0.MM to assure their OPERABILITY. A simulated automatic 
actuation test once each cycle combined with testing of the pumps and 
injection valves in accordance with Specification 1.0.M! inl deemed to be 
adequate testing of these systems. Monthly alignment checks of valves 
that are not locked or sealed in position which affect the ability of the 
systems to perform their intended safety function are also verified to be 
in the proper position. Valves which automatically repos!tion themselves 
on an initiation signal are permitted to be in a position other than 
normal to facilitate other operational modes of the system.  

'When components and subsystems are out-of-service, overall core and 
containment cooling reliability is maintained by OPERABILITY of the 
remaining redundant equipment.  

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

Maximum Averaze Planar LHGR. LHGR. and MCPR 

The MAPLHGR, LHGR, and MCPR shall be checked daily to determine if fuel 
burnup, or control rod movement has caused changes in power 
distribution. Since changes due to burnup are slow, and only a few 
control rods are moved daily, a daily check of power distribution is 
adequate.  
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R REG¼UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

August 4, 1989 

Docket Nos. 50-259, 50-260 
and 50-296 

MEMORANDUM FOR: Sholly Coordinator 

FROM: Suzanne Black, Assistant Director 
for Projects, NRR 

SUBJECT: REQUEST FOR PUBLICATION IN BI-WEEKLY FR NOTICE - NOTICE 

OF CONSIDERATION OF ISSUANCE OF AMENDMENTS TO FACILITY 

OPERATING LICENSES AND PROPOSED NO SIGNIFICANT HAZARDS 

CONSIDERATION DETERMINATION AND OPPORTUNITY FOR HEARING 
(TAC 73436, 73437, 73438) 

Tennessee Valley Authority, Dockets Nos. 50-259, 50-260 and 50-296, Browns 

Ferry Nuclear Plant, Units 1, 2 and 3, Limestone County, Alabama 

Date of amendment requests: June 20, 1989, as supplemented by letter of 

July 25, 1989 (TS 271) 

Description of amendment requests: The proposed changes would delete 

Technical Specification (TS) 3.10.B.l.b.2 and 3.10.B.1.3 which currently 

allow reactivity additions without continuous core monitoring. Other 

proposed changes would correct certain identified deficiencies, thereby, 

resulting in more conservative controls during fuel load and bringing the 

Browns Ferry TS into consistency with the staff's guidance in the Standard 

Technical Specifications for Boiling Water Reactors (NUREG-0123).  

Bdsis for proposed no significant hazards consideration determination: The 

Commission has provided Standards for determining whether a significant 

hazards determination exists as stated in 10 CFR 50.92(c). 10 CFR 50.91 

requires that at the time a licensee requests an amendment, it must provide 

to the Commission its analyses, using the standards in Section 50.92, on 

the issue of no significant hazards consideration. Therefore, in accordance 

with 10 CFR 50.91 and 10 CFR 50.92, the licensee has performed and provided 

the following analysis: f)fX2

8908090:')57 9:0)804 
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1. This proposed change does not involve a significant increase in 

the probability or consequences of an accident previously 
evaluated.  

The design basis accident during core alterations is the dropping 

of a fuel assembly. Since these changes increase the monitoring 

requirements for core alterations and there is no new fuel 

handling activity introduced that was not previously allowed by 

the current technical specifications, there is no increase in the 

probability or consequence of the dropped assembly accident.  

These changes do not increase the probability or consequences of 

a control rod removal error or a fuel rod assembly insertion 

error. There is no increased probability or consequences of an 

accidental reactivity insertion or an inadvertent criticality.  

2. This proposed change does not create the possibility of a new or 

different kind of accident from any previously evaluated.  

These TS changes result in improved monitoring requirement during 

core alterations that would add reactivity. There are no new 

activities required during core alterations due to these proposed 

changes which could introduce any new or different accident. The 

deletion of the two options of loading fuel without continuous 

SRM monitoring will require the use of fuel load chambers (FLCs) 

during part of the fuel loading. FLCs have been used during 13 

previous fuel loadings at BFN. The proposed clarification of the 

TS allowing the SRM count rate to decrease below 3 cps during the 

special conditions specified for complete core unloading do 

not change the intent of the current TS. The Control Rods are 

fully inserted in the core and are electrically disarmed and 

cannot be moved. Therefore, no reactivity can be added by control 

rod movement. In addition, any fuel movements would be to remove 

a fuel assembly from the reactor core. In either case, no core 

alterations will be made that would increase core reactivity.  

All other changes are more conservative than the current TS 

requirements on core alterations, including normal control rod 

movement. Therefore, the possibility of a new kind of accident 

is not created.  

3. This change does not involve a significant reduction in the 

margin of safety.  

The only margin of safety applicable to fuel loading is the 

requirement for having 0.38 percent delta K shutdown margin. The 

proposed changes are conservative by requiring continuous SRM 

monitoring during core alterations which could add reactivity.  

In addition, the requirements for control rod withdrawal with the 

vessel head removed will be considered as a core alteration which 

is also more conservative than the current TS. The use of SRMs 

for core monitoring during core alterations is not taken credit 

for in any margin of safety as defined in the TS bases. Since
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these proposed TS changes are more restrictive, they will not 
result in the reduction of any margin of safety as defined in the 
TS bases.  

The staff has reviewed the licensee's no significant hazards consideration 

determination and agrees with the licensee's analysis. Therefore, the staff 

proposes to determine that the application for amendments involves no 

significant hazards considerations.  

Local Public Document Room location: Athens Public Library, South Street, 

Athens, Alabama 35611.  

Attorney for licensee: General Counsel, Tennessee Valley Authority, 

400 West Summit Hill Drive, Ell B33, Knoxville, Tennessee 37902.  

NRC Assistant Director: Suzanne Black 

Original signed by 
Gerald E. Gears for 

Suzanne Black, Assistant Director 
for Projects NRR 
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