
SLs
2.0

2.0 SAFETY LIMITS (SLs)

2.1 SLs —
-'.1.1

Reactor Core SLs

2.1.1.1 With the reactor steam dome pressure < 785 psig or core flow
< 10% rated core flow:

THERMALPOWER shall be s 25% RTP.

2.1.1.2 With the reactor steam dome pressure z 785 psig and core flow
a 10% rated core flow:

MCPR shall be a 1.10 for two recirculation loop operation>

2.1.1.3 Reactor vessel water level shall be greater than the top of active
irradiated fuel.

2.1.2 Reactor Coolant S stem Pressure SL

Reactor steam dome pressure shall be s 1325 psig.

2.2 SL Violations

With any SL violation, the following actions shall be completed within 2 hours:

2.2.1 Restore compliance with all SLs; and

2.2.2 Insert all insertable control rods.
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RPS Instrumentation
3.3.1.1

Table 3.3.1.1-1 (page 1 of 3)
Reactor Protection System Instrumentation

FUNCTION

APPLICABLE
MODES OR

OTHER
SPECIFIED

CONDITIONS

REQUIRED
CHANNELS
PER TRIP
SYSTEM

CONDITIONS
REFERENCED

FROM SURVEILLANCE ALLOWABLE
REQUIRED REQUIREMENTS VALUE
ACTION D.1

I ..Intermediate Range Monitors

a. Neutron Flux - High

b. Inop

2. Average Power Range Monitors

a. Neutron Flux - High,
Setdown

b. Flow Biased Simulated
Thermal Power - High

c. Neutron Flux - High

5(a)

5(a)

SR 3.3.1.1.1
SR 3.3.1.1.3
SR 3.3.1.1.5
SR 3.3.1.1.6
SR 3.3.1.1.9
SR 3.3.1.1.14

SR 3.3.1.1.1
SR 3.3.1.1.4
SR 3.3.1.1.9
SR 3.3.1.1.14

SR 3.3.1.1.3
SR 3.3.1.1.14

SR 3.3.1.1.4
SR 3.3.1.1.14

SR 3.3.1.1.1
SR 3.3.1.1.3
SR 3.3.1.1.6
SR 3.3.1.1.7
SR 3.3.1.1.9
SR 3.3.1.1.14

SR 3.3.1.1.1
SR 3.3.1.1.2
SR 3.3.1.1.7
SR 3.3.1.1.8
SR 3.3.1.1.9
SR 3.3.1.1.11
SR 3.3.1.1.14

SR 3.3.1.1.1
SR 3.3.1.1.2
SR 3.3.1.1.7
SR 3.3.1.1.8
SR 3.3.1.1.9
SR 3.3.1.1.14

6 120/125
divisions of full
scale

6 120/125
divisions of full
scale

NA

515% RTP

6 0.58 W
+ 62% RTP
and
5120% RT

5120% RTP

continued

(a) With any control rod withdravm from a core cell containing one or more fuel assemblies.

(b) [O.S8 W + 62% " O.S8 aW] RTP @hen reset for single loop operation pet LCO 3.4.1,
"Recirculation Loops Operating",

8FN-UNIT 1 3.3-6 Amendment No. 234
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Recirculation Loops Operating
3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.1 Recirculation Loops Operating

LCO 3.4.1 Two recirculation loops with matched flows shall be in operation
with core flow as a function of THERMALPOWER outside
Regions I and II and the Operation Not Permitted Region of
Figure 3.4.1-1.

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION
TIME

A. Reactor operation with
core flow as a function of
THERMALPOWER
inside of Region I of
Figure 3.4.1-1.

A.1 Place mode switch in the
shutdown position.

Immediately

B. Reactor operation with
core flow as a function of
THERMALPOWER
inside of Region II of
Figure 3.4.1-1.

8.1 Place mode switch in the
shutdown position.

AND

B.2 Exit Region II.

Immediately upon
discovery of
thermal hydraulic
instability

2 hours

C. e recir ulation loop not
in eratio

C.1 Restore two recircula on
loops to eration.

12 ours

(continued)
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gA,

One recirculation loop may be in operation with core
flow as a function of THERMAL POWER outside Regions I
and II and the Operation Not Permitted Region of Figure
3.4.1-1 and provided the following limits are applied
when the associated LCO is applicable:

a. LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION
RATE .(APLHGR)," single loop operation limits
specified in the COLR;

b. LCO 3.2.2, "MINIMUMCRITICAL POWER RATIO (MCPR), "
single loop operation limits specified in the
COLRg

c. LCO 3.3.1.1, "Reactor Protection System (RPS)
Instrumentation," Function 2.b (Average Power
Range Monitors Flow Biased Simulated Thermal Power
— High), Allowable Value of Table 3.3.1.1-1 is
reset for single loop operation;

d. LCO 3.3.2. 1, "Control Rod Block 'nstrumentation,"
Function l.a (Rod Block Monitor Upscale (Flow
Biased)), Allowable'alue of Table 3.3.2.1-1 is
reset for single loop operation.

CONDITION REQUIRED ACTION COMPLETION TIME

C. Requirements of the
LCO not met for
reasons other than
A or B.

C.l Satisfy the
requirements
of the LCO.

24 hours



APLHGR
B 3.2.1

BASES

APPLICAEKE-
SAFETYANAL

(continued)

LVOcr ~
C

LOCA analyses are then performed to ensure that the above
YSES determined APLHGR limits are adequate to meet the PCT and

maximum oxidation limits of 10 CFR 50A6. The analysis is
performed using calculational models that are consistent with
the requirements of 10 CFR 50, Appendix K. A complete
discussion of the analysis code is provided in Reference 5.
The PCT following a postulated LOCA is a function of the
average heat generation rate of all the rods of a fuel assembly
at any axial location and is not strongly influenced by the rod to
rod power distribution within an assembly. The APLHGR limits
specified are equivalent to the LHGR of the highest powered
fuel rod assumed in the LOCA analysis divided by its local
peaking factor. A conservative multiplier is applied to the
LHGR assumed in the LOCA analysis to account for the
uncertainty associated with the measurement of the APLHGR.

The APLHGR satisfies Criterion 2 of the NRC Policy Statement
(Ref. 6).

LCO The APLHGR limits specified in the COLR are the result of the
fuel design, DBA, and transient analyses.

tutor T f)

qQ*~ ~e,

(continued)
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Insert C

For single recirculation loop operation, an APLHGR multiplier is
applied to the APLHGR limit (Ref. 5 and Ref. 7). The multiplier
is documented in the COLR. This multiplier is due to the
conservative analysis assumption of an earlier departure from
nucleate boiling with one recirculation loop available, resulting
in a more severe heatup during a LOCA.

Insert D

With only one recirculation loop in operation, in conformance
with the requirements of LCO 3.4.1, "Recirculation Loops
Operating," the limit is determined by multiplying the exposure
dependent limit by an APLHGR correction factor (Ref. 5 and Ref.
7).

Cycle specific APLHGR correction factors for single recirculation loop

operation are documented in the COLR.



APLHGR
B 3.2.1

BASES (continued)

REFERENGES 1. NEDE-24011-P-A-1 3 "General Electric Standard Application
for Reactor Fuel," August 1996.

2. FSAR, Chapter 3.

3. FSAR, Chapter14.

4. FSAR, Appendix N.

5. NEDC-32484P, "Brown Ferry Nuclear Plant Units 1, 2, and
3, SAFER/GESTR-LO A Loss-of-Coolant Accide
A lyi,"~

6. NRC No. 93-1 02, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.

7. NEDO-24236, "Browns Ferry Nuclear Plant Units 1I 2I and 3I
Single-Loop Operation," May 1981.

BFN-UNIT 1 B 3.2-5 Revision 0



MCPR
8 3.2.2

BASES (continued)

APPLICABtE" The analytical methods and assumptions used in evaluating
SAFETY ANALYSES the abnormal operational transients to establish the opera

'imitMCPR are presented in References 2, 3, 4~5. To
ensure that the MCPR SL is not exceeded during any transient
event that occurs with moderate frequency, limiting transients
have been analyzed.to determine the largest reduction in
critical power ratio (CPR). The types of transients evaluated
are loss of flow, increase in pressure and power, positive
reactivity insertion, and coolant temperature decrease. The
limiting transient yields the largest change in CPR (b,CPR).
When the largest bCPR is added to the MCPR SL, the required
operating limit MCPR is obtained.

Flow dependent correction factor for MCPR limits are
determined by steady state thermal hydraulic methods with key
physics response inputs benchmarked using the three
dimensional BWR simulator code (Ref. 6) to analyze slow flow
runout transients. The flow dependent correction factor is
dependent on the maximum core flow limiter setting in the
Recirculation Flow Control System.

The MCPR satisfies Criterion 2 of the NRC Policy Statement
(Ref. 7).

LCO The MCPR operating limits specified in the COLR are the result
of the Design Basis Accident (DBA) and transient analysis.

0 q 4'0+ )<

(continued)
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MCPR
B 3.2.2

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.2.2.2

Because the transient analysis takes credit for conservatism in
the scram speed performance, it must be demonstrated that the
specific scram speed distribution is consistent with that used in
the transient analysis. SR 3.2.2.2 determines the value of ~,
which is a measure of the actual scram speed distribution
compared with the assumed distribution. The MCPR operating
limit is then determined based on an interpolation between the
applicable limits for Option A (scram times of LCO 3.1.4,
"Control Rod Scram Times" ) and Option 8 (realistic scram
times) analyses. The parameter ~ must be determined once
within 72 hours after each set of scram time tests required by
SR 3.1.4.1 and SR 3.1.4.2 because the effective scram speed
distribution may change during the cycle. The 72 hour
Completion Time is acceptable due to the relatively minor
changes in ~ expected during the fuel cycle.

REFERENCES 1. NUREG-0562, "Fuel Rod Failure As a Consequence of
Departure from Nucleate Boiling or Dryout," June 1979.

2. NEDE-24011-P-A-13, "General Electric Standard
Application for Reactor Fuel," August 1996.

3. FSAR, Chapter3.

4. FSAR, Chapter 14.

5. FSAR, Appendix N.

6. NEDO-30130-A, "Steady State Nuclear Methods,"
May 1985.

7. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.

8. NEDO-24236, "Browns Ferry Nuclear Plant Units 1, 2, and 3,
Si'ngle-Loop Operation, " May 1981.

BFN-UNIT 1 8 3.2-10 Revision 0
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Recirculation Loops Operating
B 3.4.1

BASES

APPLICABtE- . Safety analyses performed for FSAR Chapter 14 implicitly
SAFETY ANALYSES assume core conditions are stable. However, at the high

(continued) power/low flow corner of the power/flow map, an increased

yg ger"Y

gwO

probability for limit cycle oscillations exists (Ref. 3) depending
on combinations of operating conditions (e.g., power shape,
bundle power, and bundle flow). Generic evaluations indicate.
that when regional power oscillations become detectable on the
APRMs, the safety margin may be insufficient under some
operating conditions to ensure actions taken to respond to the
APRMs signals would prevent violation of the MCPR Safety
Limit (Ref. 4). NRC Generic Letter 86-02 (Ref. 5) addressed
stability calculation methodology and stated that due to
uncertainties, 10 CFR 50, Appendix A, General Design Criteria
(GDC) 10 and 12 could not be met using analytic procedures on
a BWR 4 design. However, Reference 5 concluded that
operating limitations which provide for the detection (by
monitoring neutron flux noise levels) and suppression of flux
oscillations in operating regions of potential instability
consistent with the recommendations of Reference 3 are .

acceptable to demonstrate compliance with GDC 10 and 12.
The NRC concluded that regions of potential instability could
occur at calculated decay ratios of 0.8 or greater by the General
Electric methodology.

Stability tests at operating BWRs were reviewed to determine a
generic region of the power/flow map in which surveillance of
neutron flux noise levels should be performed. A conservative
decay ratio was chosen as the basis for determining the generic
region for surveillance to account for the plant to plant
variability of decay ratio with core and fuel designs. This decay
ratio also helps ensure sufficient margin to an instability
occurrence is maintained. The generic region has been

continued
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Plant specific LOCA analyses have been performed assuming only
one operating recirculation loop. These analyses have
demonstrated that, in the event of a LOCA caused by a pipe break
in the operating recirculation loop, the Emergency Core Cooling
System response will provide adequate core cooling, provided the
APLHGR requirements are modified accordingly (Refs. 7 and 8).

The transient analyses of Chapter 14 of the FSAR have also been
performed for single recirculation loop operation (Ref. 7) and
demonstrate sufficient flow coastdown characteristics to maintain
fuel thermal margins during the abnormal operational transients
analyzed provided the MCPR requirements are modified. During
single recirculation loop operation, modification to the Reactor
Protection System (RPS) average power range monitor (APRM)
instrument and RBM setpoints is also required to account for the
different relationships between recirculation drive flow and
reactor core flow. The APLHGR and MCPR setpoints for single loop
operation are specified in the COLR. The APRM Flow Biased
Simulated Thermal Power-High setpoint is in LCO 3.3.1.1, ."Reactor
Protection System (RPS) Instrumentation" and the RBM Flow Biased
Upscale setpoint is in the COLR as referenced by LCO 3.3.2.1,
"Control Rod Block Instrumentation."



Recirculation Loops Operating
8 3.4.1

BASES

APPLICA~- determined to be bounded by the 80% rod line and the 45%
SAFETY ANALYSES core flow line. BFN conservatively implements this generic

(continued) region with the "Operation Not Permitted" Region and Regions I

and II of Figure 3.4.1-1. This conforms to Reference 3
recommendations. Operation is permitted in Region II provided
neutron flux noise levels are verified to be within limits. The
reactor mode switch must be placed in the shutdown position
(an immediate scram is required) if Region I is entered.

Recirculation loops operating satisfies Criterion 2 of the NRC
Policy Statement (Ref. 6).

LCO

ger Y

F

Two recirculation loops are required to be in operation with their
flows matched within the limits specified in SR 3.4.1.1 to ensure
that during a LOCA caused by a break of the piping of one
recirculation loop the assumptions of the LOCA analysis are
satisfied. With the limits specified in SR 3.4.1.1 not met, the
recirculation loop with the lower flow must be considered not in
operation. In addition, the core flow expressed as a function of
THERMALPOWER must be outside Regions I and II and the
Operation Not Permitted Region of Figure 3.4.1-1.

APPLICABILITY In MODES 1 and 2, requirements for operation of the Reactor
Coolant Recirculation System are necessary since there is
considerable energy in the reactor core and the limiting design
basis transients and accidents are assumed to occur.

In MODES 3, 4, and 5, the consequences of an accident are
reduced and the coastdown characteristics of the recirculation
loops are not important.

(continued)
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Insert F

With only one recirculation loop in operation, modifications to
the .required APLHGR Limits (LCO 3.2.1, "AVERAGE PLANAR LINEAR
HEAT GENERATION RATE (APLHGR)"), MCPR limits (LCO 3.2.2, "MINIMUM
CRITICAL POWER RATIO (MCPR)"), APRM Flow Biased Simulated Thermal
Power-High Setpoint (LCO 3.3.1.1), and RBM Flow Biased Upscale
Setpoint (LCO 3.3.2.1) may be applied to allow continued
operation consistent with the assumptions of References 7 and 8.



Recirculation Loops Operating
B 3.4.1

BASES

ACTIONS —'-. B.1 and 8.2 (continued)

1. A sustained increase in APRIVI and/or LPRM peak-to-peak
signal noise level, reaching two or more times its initial level
at reduced core flow conditions. Any noticeable increase in
noise level warrants closer monitoring of the LPRM signals.

The increased noise occurs with a characteristic period of
less than 3 seconds.

2. LPRM and or APRM upscale and/or downscale
annunciators that alarm with a characteristic period of less
than 3 seconds.

C.1

With the requirements of the LCO not met, the recirculation
loops must be restored to operation with matched flows within+ hours. A recirculation loop is considered not in operation
when the pump in that loop is idle or when the mismatch
between total jet pump flows of the two loops is greater than
required limits. The loop with the lower flow must be
considered not in operation. Should a LOCA occur with one
recirculation loop not in operation, the core flow coastdown and
resultant core response may not be bounded by the LOCA
analyses. Therefore, only a limited time is allowed to restore
the inoperable loop to operating status.

The our Completion Time is based on the low probability of
an accident occurring during this time period, on a reasonable
time to complete the Required Action, and on frequent core
monitoring by operators allowing abrupt changes in core flow
conditions to be quickly detected.

leger< 4-

aS me

continued
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Alternatively, if the single loop requirements of the LCO are
applied ta .,the operating limits and RPS setpoints, operation with
only one recirculation loop would satisfy the requirements of the
LCO and the initial conditions of the accident sequence.
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Recirculation Loops Operating
B 3.4.1

BASES

SURVEIL~CE
REQUIREMENTS

(continued)

SR 3.4.1.2

This SR ensures the reactor THERMALPOWER and core flow
are within appropriate parameter limits to prevent uncontrolled
power oscillations. At low recirculation flows and high reactor
power, the reactor exhibits increased susceptibility to thermal .

hydraulic instability. Figure 3.4.1-1 is based on guidance
provided in Reference 3, which is used to respond to operation
in these conditions. Performance immediately after any
increase of more than 5% RTP while initial core flow is ( 45%
of rated and immediately after any decrease of more than 10%
rated core flowwhile initial thermal power is ) 40% of rated is
adequate to detect power oscillations that could lead to thermal
hydraulic instability.

REFERENCES 1. FSAR, Section 14.6.3.

2. FSAR, Section 4.3.5.

3. GE Service Information Letter No. 380, "BWR Core
Thermal Hydraulic Stability," Revision 1, February 10,
1984.

4. NRC Bulletin 88-07, "Power Oscillations in Boiling Water
Reactors (BWRs)," Supplement 1, December 30, 1988.

5. NRC Generic Letter 86-02, "Technical Resolution of
Generic Issue B-19, Thermal Hydraulic Stability," January
22, 1986.

6. NRC No. 93-102, "Final Policy Statement on Technical
= Specification Improvements," July 23, 1993.

Qc$ 0c~

c a "g'
8.

NEDO-24236, "Browns Ferry Nuclear Plant Units 1, 2, and 3,
Single-Loop Operation," May 1981.

NEDC-32484P,'"Browns Ferry Nuclear Plant Units 1, 2, and 3,
SAFER/GESTR-LOCA Loss-of-Coolant c d t sis,"S~. Il

+ ~
y„Q elf
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Jet Pumps
8 3.4.2

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.4.2.1

This SR is designed to detect significant degradation in jet
pump performance that precedes jet pump failure (Ref. 2). This
SR is required to be performed only when the loop has forced
recirculation flow since surveillance checks and measurements
can only be performed during jet pump operation. The jet pump
failure of concern is a complete mixer displacement due to jet
pump beam failure. Jet pump plugging is also of concern since
it adds flow resistance to the recirculation loop. Significant
degradation is indicated if the specified criteria confirm
unacceptable deviations from established patterns or
relationships. The allowable deviations from the established
patterns have been developed based on the variations
experienced at plants during normal operation and with jet
pump assembly failures (Refs. 2 and 3). Each recirculation
loop must satisfy one of the performance criteria provided.
Since refueling activities (fuel assembly replacement or shuffle,
as well as any modifications to fuel support orifice size or core
plate bypass flow) can affect the relationship between core flow,
jet pump flow, and recirculation loop flow, these relationships
ma need to be re-established each c cle. During the initial
weeks of operation under such conditions, while baselining new
"established patterns," engineering judgment of the daily
surveillance results is used to detect significant abnormalities
which could indicate a jet pump failure.

The recirculation pump speed operating characteristics (pump
flow and loop flow versus pump speed) are determined by the
flow resistance from the loop suction through the jet pump
nozzles. A change in the relationship indicates a plug, flow
restriction, loss in pump hydraulic performance, leakage, or new
flow path between the recirculation pump discharge and jet
pump nozzle. For this criterion, the pump flow and loop flow
versus pump speed relationship must be veriTied.

Similarly, initial entry into extended single loop operation may
also require establishment oZ these relationships.

continued
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SLs
2.0

2.0 SAFETY LIMITS (SLs)

2.1 SLs

2.1.1 Reactor Core SLs

2.1.1.1 With the reactor steam dome pressure ( 785 psig or core flow
( 10% rated core flow:

THERMALPOWER shall be s 25% RTP.

2.1.1.2 With the reactor steam dome pressure z 785 psig and core flow
a 10% rated core flow:

MCPR shall be a 1.10 for two recirculation loop operation

2.1.1.3 Reactor vessel water level shall be greater than the top of active
irradiated fuel.

2.1.2 Reactor Coolant S stem Pressure SL

Reactor steam dome pressure shall be s 1325 psig.

~r Q t. lk

pa~
p

oper~+ wow

2.2 SL Violations

With any SL violation, the following actions shall be completed within 2 hours:

2.2.1 Restore compliance with all SLs; and

2.2.2 Insert all insertable control rods.

($ /86
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RPS Instrumentation
3.3.1.1

Table 3.3.1.1-1 (page 1 of 3)
Reactor Protection System Instrumentation

FUNCTION

APPLICABLE
MODES OR

OTHER
SPECIFIED

CONDITIONS

REQUIRED
CHANNELS
PER TRIP
SYSTEM

CONDITIONS
REFERENCED

FROM
REQUIRED
ACTION D.1

SURVEILLANCE ALLOWABLE
REQUIREMENTS VALUE

1. Intermediate Range Monitors

a. Neutron Flux - High

5(a)

SR 3.3.1.1.1
SR 3.3.1.1.3
SR 3.3.1.1.5
SR 3.3.1.1.6
SR 3.3.1.1.9
SR 3.3.1.1.14

SR 3.3.1.1.1
SR 3.3.1.1.4
SR 3.3.1.1.9
SR 3.3.1.1.14

5 120/125
dMslons of full
scale

6 120/125
divisions of full
scale

b. Inop

2. Average Power Range Monitors

a. Neutron Flux - High,
(Setdown)

b. Flow Biased Slmuhted
Thermal Power - High

c. Neutron Flux - High

5(a)

3(b)

3(b)

3(b)

SR 3.3.1.1.3
SR 3.3.1.1.14

SR 3.3.1.1.4
SR 3.3.1.1.14

SR 3.3.1.1.1
SR 3,3.1.1;6
SR 3.3.1.1.7
SR 3.3.1.1.13
SR 3.3.1.1.16

SR 3.3.1.1.1
SR 3.3.1.1.2
SR 3.3.1.1.7
SR 3.3.1.1.13
SR 3.3.1.1.16

SR 3.3.1.1.1
SR 3.3.1.1.2
SR 3.3.1.1.7
SR 3.3.1.1.13
SR 3.3.1.1.16

NA

NA

515% RTP

5 0.66 W
+ 71% RTP~~
and
2120% R~ I

5120% RTP

continued

(a) With any control rod withdrawn from a core cell containing one or more fuel assemblies.

b>d
(Ic d4

I
jP
~i i,t

(b) Each APRM channel provides inputs to both trip systems.

(,c.) L- 2 i o/ i ( Cs UJ g R'll! ohso sssso 2 os sloPls looP oPsso
0 ~

per LCO 3.4.g, "Rec g ~ation Loops Opera<fng", j
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3.3.1.1-t (page 1 of 3)
Reactor Protection Syatem Inetrurnentadon

RPS lnstrLImentation
3.3.5.1

APPUCAb LE
MODES OR

OTHER
SPECIFIED

CONDITIONS

CONOITIONS
RKQVIRED REFERENCED
CHANNELS FROM SURVEILLANCE ALLOWASLE
PKR TRIP RKQLIIRED REQUIREMENTS VALVE
SYSTEM ACTIOND.1

1. Intennedteta Range Mon%ore

L Neutron FILor - HIgh

2. Avenge Power Range Monkora

a. Neutron Rux - High,
(Setdown)

b. FIow blaeed Slmueed
TI»rmal Power e HIgh

c. NeutrrNFIIN - High

S(a)

b(e)

SR M.t.t.t
SR 3.3.1.1.$
SR 3.3.$ .$ .5
SR $.$.1.1.4
SR $.3.1.1.g
SR $.3.$ .t .$ 4

SR 3.3.$ .$ .$
SR 3.3.$ .$ A
SR $.3.1.1.g
SR $.$.$ .$ .$ 1

SR 3.3.1.1.$
SR 3.3.$ .$ .$ 4

SR 3.3.1.1.4
SR 3$ ,$ .$ .11

SR 3.3.1.1.1
SR XM.$.4
SR $.3.$ .$ .7
SR X5.$ .1.$ $
SR 3.$ .1.1.14

SR $3.$ .$ .1
SR $ .$ .$ .$ 2
SR 3.3.$ .$ .7
SR 3.3.1.1.1$
SR S.S.1.1.14

SR 3.3.1.1.1
SR 3.3.$ .$ 2
SR $ .3.1.1.7
SR 3.3.1.1.1$
SR XXt.t.td

s t20r12S
avlalona of fuI

ecala

s $ 2$ 125
dMaana of ful
~cele

S15% RTP

s0.45W
+ 45% RTP

s 120% RTP~C)

S 120% RTP

BFN-UNIT2

(e) Witany control rod wkhChawn Item a core cel cont*ring ra» or more Arel ~%lee.

(b) Each APRM channel pnnrldea hpuh Io both trip eyatan». 1

C.> C.I~ I,<~- - «~"
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Recirculation Loops Operating
3.4.1

3 4 REACTOR COOLANT SYSTEM (RCS)

3.4.1 Recirculation Loops Operating

LCO 3.4.1 Two recirculation loops with matched flows shall be in operation
with core flow as a function of THERMALPOWER outside
Regions I and II and the Operation Not Permitted Region of
Figure 3.4.1-1.

0MQc<'7

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION
TIME

A. Reactor operation with
core flow as a function of

. THERMALPOWER
inside of Region I of
Figure 3.4.1-1.

A.1 Place mode switch in the
shutdown position.

Immediately

B. Reactor operation with
core flow as a function of
THERMALPOWER
inside of Region II of
Figure 3.4.1-1.

B.1 Place mode switch in the
shutdown position.

AND

Immediately upon
discovery of
thermal hydraulic
instability

B.2 Exit Region II. 2 hours

C. One regirculatidq loop not
j pe ra+

s" ash,4- ~-

C.1 Restore two re rculation
loops tbeperatio .

12ho rs

(continued)
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Insert A

o e.

One recirculation loop may be in operation with core
flow as a function of THERMAL POWER outside Regions I
and II and the Operation Not Permitted Region of Figure
3.4.1-1 and provided the following limits are applied
when the associated LCO is applicable:

0eiez~ ~
g< e

~~ g]gR.sf
3,;u

'a ~

b.

c ~

d.

LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION
RATE (APLHGR)," single loop operation limits
specified in the COLR;

LCO 3 2 2 ~ MINIMUM CRITICAL POWER RATIO (MCPR )
single loop operation limits specified in the
COLR;

LCO 3.3.1.1, "Reactor Protection System (RPS)
Instrumentation," Function 2.b (Average Power
Range Monitors Flow Biased Simulated Thermal Power
— High), Allowable Value of Table 3 3.1.1-1 is
reset for single loop operation;

LCO 3.3.2.1, "Control Ro Block Instrumentation,"
Functi 1.a (Rod Blo Monitor Upsc Flow
Bias )), Allowabl alue of Ta 3.3.2.1-1 is
re et for single oop operati

Insert B

CONDITION REQUIRED ACTION COMPLETION TIME

C. Requirements of the
LCO not met for
reasons other than
A or B.

C.1 Satisfy the
requir'ements
of the LCO.

24 hours
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APLHGR
8 3.2.1

BASES

APPLICABtE- rod power distribution within an assembly. The APLHGR limits
SAFETY ANALYSES specified are equivalent to the LHGR of the highest powered

(continued) fuel rod assumed in the LOCA analysis divided by its local
peaking factor. A conservative multiplier is applied to the
LHGR assumed in the LOCA analysis to account for the
uncertainty associated with the measurement of the APLHGR.

I'tube«< ~
The APLHGR satisfies Criterion 2 of the NRC Policy Statement
(Ref. 6).

LCO The APLHGR limits specified in the COLR are the result of the
fuel design, DBA, and transient analyses. For operation at
other than 100% power and 100% recirculation flow conditions,
the APLHGR operating limit is determined by multiplying the
smaller of the MAPFAC, and MAPFAC~ factors times the
exposure dependent APLHGR limits.. q„+ 9

APPLICABILITY The APLHGR limits are primarily derived from fuel design
evaluations and LOCA and transient analyses that are assumed
to occur at high power levels. Design calculations (Ref. 4) and
operating experience have shown that as power is reduced, the
margin to the required APLHGR limits increases. This trend
continues down to the power range of 5% to 15% RTP when
entry into MODE 2 occurs. When in MODE 2, the intermediate
range monitor scram function provides prompt scram initiation
during any significant transient, thereby effectively removing
any APLHGR limitcompliance concern in MODE 2. Therefore,
at THERMALPOWER levels s 25% RTP, the reactor is
operating with substantial margin to the APLHGR limits; thus,
this LCO is not required.

(continued)
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Insert C

For single recirculation loop operation, an APLHG multiplier is
applied to the APLHGR limit (Ref. 5 and Ref. . The multiplier
is documented in the COLR. This multiplier is due to the
conservative analysis assumption of an earlier departure from
nucleate boiling with one recirculation loop available, resulting
in a more severe heatup during a LOCA.

Insert D

With only one recirculation loop in operation, in conformance
with the requirements of LCO 3.4.1, "Recirculation Loops
Operating, " the limit is determined by multiplying the exposure
dependent limit by an APLHGR correction factor (Ref. 5 and Ref.

) ~

a Cycle specific APLHGR correction factors for single recirculation loop

lg operation are documented in the COLR



APLHGR
B 3.2.1

BASES (continued).

REFERENGES

(8 4 <( ~ O~

1. NEDE-24011-P-A-13 "General Electric Standard
Application for Reactor Fuel," August 1996.

2. FSAR, Chapter 3.

3. FSAR, Chapter 14.

4. FSAR, Appendix N.

5. NEDC-32484P, "Browns Ferry Nuclear Plant Units 1, 2,
and 3, SAFER/GESTR-LOCA Loss-of-Coolant Accident
A ly '," ~ i i J, ~. Qeae ~

'.

NRC No. 93-1 02, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.

7. NEDC-32433P, "Maximum Extended Load Line Limitand
ARTS Improvement Program Analyses for Browns Ferry
Nuclear Plant Units 1, 2, and 3," April 1995.

8. NEDO-30130-A, "Steady State Nuclear Methods," May
1985.

9. NEDO-24154, "Qualification of the One-Dimensional Core
Transient Model for Boiling Water Reactors," October
1978.

NED0-24236, "Browns Ferry Nuclear Plant Units 1, 2, and 3, ~

Single-Loop Operation, " May 1981.

~o f„*~g~
e wc<P+
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MCPR
B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.2 MINIMUMCRITICALPOWER RATIO (MCPR)

BASES

BACKGROUND MCPR is a ratio of the fuel assembly power that would result in
the onset of boiling transition to the actual fuel assembly power.
The MCPR Safety Limit (SL) is set such that 99.9% of the fuel
rods avoid boiling transition if the limit is not violated (refer to
the Bases for SL 2.1.1.2). The operating limit MCPR is
established to ensure that no fuel damage results during
abnormal operational transients. Although fuel damage does
not necessarily occur if a fuel rod actually experienced boiling
transition (Ref. 1), the critical power at which boiling transition
is calculated to occur has been adopted as a fuel design
criterion.

The onset of transition boiling is a phenomenon that is readily
detected during the testing of various fuel bundle designs.
Based on these experimental data, correlations have been
developed to predict critical bundle power (i.e., the bundle
power level at the onset of transition boiling) for a given set of
plant parameters (e.g., reactor vessel pressure, flow, and
subcooling). Because plant operating conditions and bundle
power levels are monitored and determined relatively easily,
monitoring the MCPR is a convenient way of ensuring that fuel
failures due to inadequate cooling do not occur.

APPLICABLE The analytical methods and assumptions used in evaluating
SAFETY ANALYSES the abnormal operational transients to establish the operatin

limit MCPR are presented in References 2, 3, 4, 5,~8. o
ensure that the MCPR SL is not exceeded during any transient
event that occurs with moderate frequency, limiting transients
have been analyzed to determine the largest reduction in

A. I 0

continued
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MCPR
B 3.2.2

BASES (continued)

REFERENCES 1. NUREG-0562, "Fuel Rod Failure As a Consequence of
Departure from Nucleate Boiling or Dryout," June 1979.

2. NEDE-24011-P-A-13, "General Electric Standard
Application for Reactor Fuel," August 1996.

3. FSAR, Chapter 8.

4. FSAR, Chapter 14.

5. FSAR, Appendix N.

6. NEDO-30130-A, "Steady State Nuclear Methods,"
May 1985.

7. NRC No. 93-102, "Final Policy Statement on Technical
SpeciTication Improvements," July 23, 1993.

8. NEDC-32433P, "Maximum Extended Load Line Limitand
ARTS Improvement Program Analyses for Browns Ferry
Nuclear Plant Units 1, 2, and 3," April 1995.

9. NEDO-24154, "Qualification of the One-Dimensional Core
Transient Model for Boiling Water Reactors," October
1978.

0~ ~ MDO-24236, "Browns Ferry Nuclear Plant Units 1. 2, and 3,Single-Loop Operation," May 1981.
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Recirculation Loops Operating
B 3.4.1

BASES

APPLICABLE.
SAFETY ANAL

(continued)

QQ<<'7 $
Qw0

Q w

Safety analyses performed for FSAR Chapter 14 implicitly
YSES assume core conditions are stable. However, at the high

power/low flow corner of the power/flow map, an increased
probability for limitcycle oscillations exists (Ref. 3) depending
on combinations of operating conditions (e.g., power shape,
bundle power, and bundle flow). Generic evaluations indicate
that when regional power oscillations become detectable on the
APRMs, the safety margin may be insufficient under some
operating conditions to ensure actions taken to respond to the
APRMs signals would prevent violation of the MCPR Safety
Limit (Ref. 4). NRC Generic Letter 86-02 (Ref. 5) addressed
stability calculation methodology and stated that due to
uncertainties, 10 CFR 50, Appendix A, General Design Criteria
(GDC) 10 and 12 could not be met using analytic procedures on
a BWR 4 design. However, Reference 5 concluded that
operating limitations which provide for the detection (by
monitoring neutron flux noise levels) and suppression of flux
oscillations in operating regions of potential instability
consistent with the recommendations of Reference 3 are
acceptable to demonstrate compliance with GDC 10 and 12.
The NRC concluded that regions of potential instability could
occur at calculated decay ratios of 0.8 or greater by the General
Electric methodology.

Stability tests at operating BWRs were reviewed to determine a
generic region of the power/flow map in which surveillance of
neutron flux noise levels should be performed. A conservative
decay ratio was chosen as the basis for determining the generic
region for surveillance to.account for the plant to plant
variability of decay ratio with core and fuel designs. This decay
ratio also helps ensure sufficient margin to an instability
occurrence is maintained. The generic region has been

continued
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Plant specific LOCA analyses have been performed assuming only
one operating recirculation loop. These analyses have
demonstrated that, in the event of a LOCA caused by a pipe break
in the operating recirculation loop, the Emergency Core Cooling
System response will provide adequate core cooling, provided the
APLHGR requirements are modified accordingly (Refs. 7 and 8) .

The transient analyses of Chapter 14 of the FSAR have also been
performed for single recirculation loop operation (Ref. 7) and
demonstrate sufficient flow coastdown characteristics to maintain
fuel thermal margins during the abnormal operational transients
analyzed provided the MCPR requirements are modified. During
single recirculation loop operation, modification to the Reactor
Protection S s m RP average power range. monitor (APRM)
instr is also required to account for the
afferent elationships between recirculation drive flow and

reactor core flow. The APLHGR and MCPR setpoints'or single loop
operation are specified in the COLR. The APRM Flow Biased
Simulated Thermal Power-High setpoint is in LCO 3.3. " tor
Protection S stem RPS) Instrumentation"~

)Pig><D Qv < 'Y <



QS
Recirculation Loops Operating

B 3.4.1

BASES

APPLICABtE - determined to be bounded by the 80% rod line and the 50%
SAFETY ANALYSES core flow line. BFN conservatively implements this generic

(continued) region with the "Operation Not Permitted" Region and Regions I

and II of Figure 3.4.1-1. This conforms to Reference 3
recommendations. Operation is permitted in Region II provided
neutron flux noise Ieyels are verified to be within limits. The
reactor mode switch must be placed in the shutdown position
(an immediate scram is required) if Region I is entered.

Recirculation loops operating satisfies Criterion 2 of the NRC
Policy Statement (Ref. 6).

LCO

e>(i T
F

Two recirculation loops are required to be in operation with their
flows matched within the limits specified in SR 3.4.1.1 to ensure
that during a LOCA caused by a break of the piping of one
recirculation loop the assumptions of the LOCA analysis are
satisfied. With the limits specified in SR 3.4.1.1 not met, the
recirculation loop with the lower flow must be considered not in
operation. n addition, the core flow expressed as a function of
THERMALPOWER must be outside Regions I and II and the
Operation Not Permitted Region of Figure 3.4.1-1.

APPLICABILITY In MODES 1 and 2, requirements for operation of the Reactor
Coolant Recirculation System are necessary since there is
considerable energy in the reactor core and the limiting design
basis transients and accidents are assumed to occur.

In MODES 3, 4, and 5, the consequences of an accident are
reduced and the coastdown characteristics of the recirculation
loops are not important.

(continued)
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U ).+~
f ecirc iatlan Lmps Operating

8 3.4.1

BASES

APPLICABLE determined to be bounded by the 76.2% rod line and the 50%
SAFETY ANALYSES core flow line. BFN conservatively implements this generic

(continued) region with the "Operation Not Permitted" Region and Regions I
and II of Figure 3.4.1-1. This conforms to Reference 3
recommendations. Operation is permitted in Region II provided
neutron flux noise levels are verified to be within limits. The .

reactor mode switch must be placed in the shutdown position
(an immediate scram is required) ifRegion I is entered.

. Recirculation loops operating satisfies Criterion 2 of the NRC
Policy Statement. (Ref. 6).

LCO

f>$ c t T

Two recirculation loops are required to be in operation with their
flows matched within the limits specified in SR 3.4.1.1 to ensure
that during a LOCA caused by a break of the piping of one
recirculation loop the assumptions of the LOCA analysis are
satisfied. With the limits specified in SR 3.4.1.1 not met, the
recirculation loop with the lower flow must be considered not in
opera . In addition, the core flowexpressed as a function of
THERMALPOWER must be outside Regions I and II and the
Operation Not Permitted Region of Figure 3.4.1-1.

APPLICABILITY In MODES 1 and 2, requirements for operation of the Reactor
Coolant Recirculation System are necessary since there is
considerable energy in the reactor core and the limiting design
basis transients and accidents are assumed to occur.

ln MODES 3, 4, and 5, the consequences of an accident are
reduced and the coastdown characteristics of the recirculation

loops are not important.

(continued)
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Insert F

With only one recirculation loop in operation, modifications to
the required APLHGR Limits (LCO 3.2.1, "AVERAGE PLANAR LINEAR
HEAT GENERATION RATE (APLHGR)"), MCPR limits (LCO 3.2.2, "MINIMUM
CRITICAL POWER RATIO (MCPR)"), APRM Flow Biased Simulated Thermal
Power-High Setpoint (LCO 3.3. 1. 1)

may be applied to allow continued
operation consistent with the assumptions of References 7 and 8.



Recirculation Loops Operating
8 34.1

BASES

ACTIONS—— 8.1 and B.2 (continued)

1. A sustained increase in APRM and/or LPRM peak-to-peak
signal noise level, reaching two or more times its initial level
at reduced core flow conditions. Any noticeable increase in
noise level warrants closer monitoring of the LPRM signals.

The increased noise occurs with a characteristic period of
less than 3 seconds.

2. LPRM and or APRM upscale and/or downscale
annunciators that alarm with a characteristic period of less
than 3 seconds.

C.1

With the requirements of the LCO not met, the recirculation
loops must be restored to operation with matched flows within

hours. A recirculation loop is considered not in operation
when the pump in that loop is idle or when the mismatch
between total jet pump flows of the two loops is greater than
required limits. The loop with the lower flow must be
considered not in operation. Should a LOCA occur with one
recirculation loop not in operation, the core flow coastdown and
resultant core response may not be bounded by the LOCA
analyses. Therefore, only a limited time is allowed to restore
the inoperable loop to operating status.

E

The hour Completion Time is based on the low probability of
an accident occurring during this time period, on a reasonable
time to complete the Required Action, and on frequent core
monitoring by operators allowing abrupt changes in core flow
conditions to be quickly detected.

)age LY
yc-

continued
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Alternatively, if the single loop requirements of the LCO are
applied to the operating limits and RPS setpoints, operation with
only one recirculation loop would satisfy the requirements of the
LCO and the initial conditions of the accident sequence.



Recirculation Loops Operating
B 3.4.1

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.4.1.2

This SR ensures the reactor THERMALPOWER and core flow
are within appropriate parameter limits to prevent uncontrolled
power oscillations. At low recirculation flows and high reactor
power, the reactor exhibits increased susceptibility to thermal .

hydraulic instability. Figure 3.4.1-1 is based on guidance
provided in Reference 3, which is used to respond to operation
in these conditions. Performance immediately after any
increase of more than 5% RTP while initial core flow is < 50%
of rated and immediately after any decrease of more than 10%
rated core flowwhile initial thermal power is > 40% of rated is
adequate to detect power oscillations that could lead to thermal
hydraulic instability.

REFERENCES 1. FSAR, Section 14.6.3.

2. FSAR, Section 4.3.5.

3. GE Service Information Letter No. 380, "BWR Core
Thermal Hydraulic Stability," Revision 1, February 10,
1984.

4. NRC Bulletin 88-07, "Power Oscillations in Boiling Water
Reactors (BWRs)," Supplement 1, December 30, 1988.

5. NRC Generic Letter 86-02, "Technical Resolution of
Generic Issue B-1 9, Thermal Hydraulic Stability," January
22, 1986.

6. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.

7.

8.

NEDO-24236, "Browns Ferry Nuclear Plant Units 1, 2, and 3,Single-Loop Operation," May 1981.

NEDC-32484P, "Browns Ferry Nuclear Plant Units 1, 2, and 3,SAFER/GESTR-LOCA Loss-oi-Coolant Accident Analysis,"
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Jet Pumps
B 3.4.2

BASES (continued)

SURVEILLANCE
REQUIREMENTS

/

SR 3.4.2.1

This SR is designed to detect significant degradation in jet
pump performance that precedes jet pump failure (Ref. 2). This
SR is required to be performed only when the loop has forced
recirculation flow since surveillance checks and measurements
can only be performed during jet pump operation. The jet pump
failure of concern is a complete mixer displacement due to jet
pump beam failure. Jet pump plugging is also of concern since
it adds flow resistance to the recirculation loop. Significant
degradation is indicated if the specified criteria confirm
unacceptable deviations from established patterns or
relationships. The allowable deviations from the established
patterns have been developed based on the variations
experienced at plants during normal operation and with jet
pump assembly failures (Refs. 2 and 3). Each recirculation
loop must satisfy one of the performance criteria provided.
Since refueling activities (fuel assembly replacement or shuffle,
as well as any modifications to fuel support orifice size or core
plate bypass flow) can affect the relationship between core flow,
jet pump flow, and recirculation loop flow, these relationshi s
may need to be re-established each cycle. Dunng e initial
weeks of operation under such conditions, while baselining new
"established patterns," engineering judgment of the daily
surveillance results is used to detect significant abnormalities
which could indicate a jet pump failure.

The recirculation pump speed operating characteristics (pump
flow and loop flow versus pump speed) are determined by the
flow resistance from the loop suction through the jet pump
nozzles. A change in the relationship indicates a plug, flow
restriction, loss in pump hydraulic performance, leakage, or new
flow path between the recirculation pump discharge and jet
pump nozzle. For tPis criterion, the pump flow and loop flow
versus pump speed relationship must be verified.

Similarly, initial entry into extended single loop operation may
also require establishment of these relationships.,

continued
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SLs
2.0

2.0 SAFETY LIMITS (SLs)

21 SLs

2.1.1 Reactor Core SLs

2.1.1.1 With the reactor steam dome pressure < 785 psig or core flow
(10% rated core flow:

THERMALPOWER shall be s 25% RTP.

2.1.1.2 With the reactor steam dome pressure z 785 psig and core flow
> 10% rated core flow:

MCPR shall be a 1.10 for two recirculation loop operatio

2.1.1.3 Reactor vessel water level shall be greater than the top of active
irradiated fuel.

2.1.2 Reactor Coolant S stem Pressure SL
g~) .l,lZ $Reactor steam dome pressure shall be s 1325 psig.. g g

g cc4-ao u

2.2 SL Violations

With any SL violation, the following actions shall be completed within 2 hours:

2.2.1 Restore compliance with all SLs; and

2.2.2 Insert all insertable control rods.

BFN-UNIT3 2.0-1 Amendment No. 212



RPS Instrumentation
3.3.1.1

Table 3.3.1.1-1 (page 1 of 3)
Reactor Protection System Instrumentation

FUNCTION

APPLICABLE
MODES OR

OTHER
SPECIFIED

CONDITIONS

REQUIRED
CHANNELS
PER TRIP
SYSTEM

CONDITIONS
REFERENCED

FROM
REQUIRED
ACTION D.1

SURVEILLANCE ALLOWABLE
REQUIREMENTS VALUE

1. Intermediate Range Monitors

a. Neutron Flux - High

b. Inop

2. Average Power Range Monitors

a. Neutron Flux - High,
(Setdown)

b. Flow Biased Simulated
Thermal Power - High

c. Neutron Flux - High

5(a)

5(a)

3

3(b)

3(b)

3(b)

G

G

SR 3.3.1.1.1
SR 3.3.1.1.3
SR 3.3.1.1.5
SR 3.3.1.1.6
SR 3.3.1.1.9
SR 3.3.1.1.14

SR 3.3.1.1.1
SR 3.3.1.1.4
SR 3.3.1.1.9
SR 3.3.1.1.14

SR 3.3.1.1.3
SR 3.3.1.1.14

SR 3.3.1.1.4
SR 3.3.1.1.14

SR 3.3.1.1.1
SR 3.3.1.1.6
SR 3.3.1.1.7
SR 3.3.1.1.13
SR 3.3.1.1.16

SR 3.3.1.1.1
SR 3.3.1.1.2
SR 3.3.1.1.7
SR 3.3.1.1.13
SR 3.3.1.1.16

SR 3.3.1.1.1
SR 3.3.1.1.2
SR 3.3.1.1.7
SR 3.3.1.1.13
SR 3.3.1.1.16

5 120/125
divisions of full
scale

5 120/125
divisions of full
scale

NA

NA

515% RTP

6 0.66 W
+ 66% RTP
and
S 120% RTP I )

5120% RTP

continued
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(a) With any control rod withdrawn from a core cell containing one or more fuel assemblies.

(b) Each APRM channel provides inputs to both trip systems.
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Recirculation Loops Operating
3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.1 Recirculation Loops Operating

LCO 3.4.1 Two recirculation loops with matched flows shall be in operation
with core flow as a function of THERMALPOWER outside
Regions I and II and the Operation Not Permitted Region of
Figure 3.4.1-1.

I>ger% +

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION
TIME

A. Reactor operation with
core flow as a function of
THERMALPOWER
inside of Region I of
Figure 3.4.1-1.

A.1 Place mode switch in the
shutdown position.

Immediately

B. Reactor operation with
core flow as a function of
THERMALPOWER
inside of Region II of
Figure 3.4.1-1.

B.1 Place mode switch in the
shutdown position.

AND

B.2 Exit Region II.

Immediately upon
discovery of
thermal hydraulic
instability

2 hours

~ C. Oge recgculation loop not
in operatic.

C.1 estge recirculation
lo s trop ation.

(continued)
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Insert A

One recirculation loop may be in operation with core
flow as a function of THERMAL POWER outside Regions I
and ZI and the Operation Not Permitted Region of Figure3.4.1-1 and provided the following limits are applied
when the associated LCO is applicable:

gal 4 8

~ / gQ.Y~

,~(, g~~e a ~

a ~

b.

c ~

d.

LCO 3.2.1~ "AVERAGE .PLANAR LINEAR HEAT GENERATION
RATE (APLHGR)," single loop operation limits
specified in the COLR;

LCO 3 2 2 g MINIMUM CRITICAL POWER RATIO (MCPR)
single loop operation limits specified in the
COLRg

LCO 3.3.1.1, "Reactor Protection System (RPS)
Instrumentation," Function 2.b (Average Power
Range Monitors Flow Biased Simulated Thermal Power- High), Allowable Value of Table 3.3.1.1-1 is
reset for single loop operation;

LCO 3.3. .1, "Control Ro lock Znstrumen tion,"
Funct n 1.a (Rod Blo Monitor Upsca 'Flow
Bi ed)), Allowabl alue of Table .3.2.1- s

set for single oop operation.

Insert B

CONDZTZON REQUIRED ACTION COMPLETION TIME

C. Requirements of the
LCO not met for
reasons other than
A or B.

C.l Satisfy the
requirements
of the LCO.

24 hours





APLHGR
B 3.2.1

BASES

APPLICABtE'od power distribution within an assembly. The APLHGR limits
SAFETY ANALYSES specified are equivalent to the LHGR of the highest powered

(continued) fuel rod assumed in the LOCA analysis divided by its local
peaking factor. A conservative multiplier is applied to the
LHGR assumed in the LOCA analysis to account for the
uncertainty associated with the measurement of the APLHGR..

The APLHGR satisfies Criterion 2 of the NRC Policy Statement
(Ref. 6).

LCO The APLHGR limits specified in the COLR are the result of the
fuel design, DBA, and transient analyses. For operation at
other than 100% power and 100% recirculation flow conditions,
the APLHGR operating limit is determined by multiplying the
smaller of the MAPFAC, and MAPFAC~ factors times the
exposure dependent APLHGR limits.

APPLICABILITY The APLHGR limits are primarily derived from fuel design
evaluations and LOCA and transient analyses that are assumed
to occur at high power levels. Design calculations (Ref. 4) and
operating experience have shown that as power is reduced, the
margin to the required APLHGR limits increases. This trend
continues down to the power range of 5% to 15% RTP when
entry into MODE 2 occurs. When in MODE 2, the intermediate
range monitor scram function provides prompt scram initiation
during any significant transient, thereby effectively removing
any APLHGR limitcompliance concern in MODE 2. Therefore,
at THERMALPOWER levels c 25% RTP, the reactor is
operating with substantial margin to the APLHGR limits; thus,
this LCO is not required.

(continued)
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Insert C

For single recirculation loop operation, a APLHGR multiplier is
applied to the APLHGR limit (Ref. 5 and Ref. . The multiplier
is documented in the COLR. This multiplier is due to the
conservative analysis assumption of an earlier departure from
nucleate boiling with one recirculation loop available, resulting
in a more severe heatup during a LOCA.

Znsert D

With only one recirculation loop in operation, in conformance
with the requirements of LCO 3.4.1, "Recirculation'Loops
Operating," the limit is determined by multiplying the exposure
dependent limit by an APLHGR correction factor (Ref. 5 and Ref.g'.

CJJcie c—— c APLHGR correction factors for single recirculation loop

operation are documented in the COLR.



APLHGR
B 3.2.1

e BASES (continued)

REFERENCES
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1. NEDE-24011-P-A-1 3 "General Electric Standard
Application for Reactor Fuel," August 1996.

2. FSAR, Chapter 3.

3. FSAR, Chapter 14.

4. FSAR, Appendix N.

5. NEDC-32484P, "Browns Ferry Nuclear Plant Units 1, 2,
and 3, SAFER/GESTR-LOCA Loss-of-Coolant Accident
Analysis," Revision f, ~ <(Cm ~r t«9

~z
6. NRC No. 93-102, "Final Policy Statement on Technical

Specification Improvements," July 23, 1993.

7. NEDC-32433P, "Maximum Extended Load Line Limit and
ARTS Improvement Program Analyses for Browns Ferry
Nuclear Plant Units 1, 2, and 3," April 1995.

8. NEDO-30130-A, "Steady State Nuclear Methods,".May
1985.

9. NEDO-24154, "Qualification of the One-Dimensional Core
Transient Model for Boiling Water Reactors," October
1978.

NEDO-24236, "Browns Ferry Nuclear Plant Units 1, 2, and 3,
Single-Loop Operation, " May 1981,
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MCPR
B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS

8 3.2.2 MINIMUMCRITICALPOWER RATIO (MCPR)

BASES

BACKGROUND MCPR is a ratio of the fuel assembly power that would result in
the onset of boiling transition to the actual fuel assembly power.
The MCPR Safety Limit (SL) is set such that 99.9% of the fuel
rods avoid boiling transition if the limit is not violated (refer to
the Bases for SL 2.1.1.2). The operating limit MCPR is
established to ensure that no fuel damage results during
abnormal operational transients. Although fuel damage does
not necessarily occur ifa fuel rod actually experienced boiling
transition (Ref. 1), the critical power at which boiling transition
is calculated to occur has been adopted as a fuel design
criterion.

The onset of transition boiling is a phenomenon'that is readily
detected during the testing of various fuel bundle designs.
Based on these experimental data, correlations have been
developed to predict critical bundle power (i.e., the bundle
power level at the onset of transition boiling) for a given set of
plant parameters (e.g., reactor vessel pressure, flow, and
subcooling). Because plant operating conditions and bundle
power levels are monitored and determined relatively easily,
monitoring the MCPR is a convenient way of ensuring that fuel
failures due to inadequate cooling do not occur.

APPLICABLE The analytical methods and assumptions used in evaluating
SAFETY ANALYSES the abnormal operational transients to establish the operating

limit MCPR are presented in References 2, 3, 4, 5,.aart tp. To
ensure that the MCPR SL is not exceeded during any ransient
event that occurs with moderate frequency, limitin ansients
have been analyzed to determine the larges re uction in

continued
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MCPR
B 3.2.2

BASES (continued)

REFERENCES 1. NUREG-0562, "Fuel Rod Failure As a Consequence of
Departure from Nucleate Boiling or Dryout," June 1979.

2. NEDE-24011-P-A-13, "General Electric Standard
Application for Reactor Fuel," August 1996.

3. FSAR, Chapter 3.

4. FSAR, Chapter 14.

5. FSAR, Appendix N.

6. NEDO-30130-A, "Steady State Nuclear Methods,"
May 1985.

7. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.

8. NEDC-32433P, "Maximum Extended Load Line Limitand
ARTS Improvement Program Analyses for Browns Ferry
Nuclear Plant Units 1, 2, and 3," April 1995.

9. NEDO-24154, "Qualification of the One-Dimensional Core
Transient Model for Boiling Water Reactors," October
1978.

Ar. NED0-24236, "Brcwns Ferry Nuclear Plant Units l, 2, and 3,
Sin le-Loop Operation," May 1981.
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Recirculation Loops Operating
B 3.4.1

BASES

APPLICABtE-
SAFETYANAL

(continued)

iQQCc~
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Safety analyses performed for FSAR Chapter 14 implicitly
YSES assume core conditions are stable. However, at the high

power/low flow corner of the power/flow map, an increased
probability for limit cycle oscillations exists (Ref. 3) depending
on combinations of operating conditions (e.g., power shape,
bundle power, and bundle flow). Generic evaluations indicate
that when regional power oscillations become detectable on the
APRMs, the safety margin may be insufficient under some
operating conditions to ensure actions taken to respond to the
APRMs signals would prevent violation of the MCPR Safety
Limit (Ref. 4). NRC Generic Letter 86-02 (Ref. 5) addressed
stability calculation methodology and stated that due to
uncertainties, 10 CFR 50, Appendix A, General Design Criteria
(GDC) 10 and 12 could not be met using analytic procedures on

- a BWR 4 design. However, Reference 5 concluded that
operating limitations which provide for the detection (by
monitoring neutron flux noise levels) and suppression of flux
oscillations in operating regions of potential instability
consistent with the recommendations of Reference 3 are
acceptable to demonstrate compliance with GDC 10 and 12.
The NRC concluded that regions of potential instability could
occur at calculated decay ratios of 0.8 or greater by the General
Electric methodology.

Stability tests at operating BWRs were reviewed to determine a
generic region of the power/flow map in which surveillance of
neutron flux noise levels should be performed. A conservative
decay ratio was chosen as the basis for determining the generic
region for surveillance to account for the plant to plant
variability of decay ratio with core and fuel designs. This decay
ratio also helps ensure sufficient margin to an instability
occurrence is maintained. The generic region has been

BFN-UNIT3 B 3.4-4

continued
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Plant specific LOCA analyses have been performed assuming only
one operating recirculation loop. These analyses have
demonstrated that, in the event of a LOCA caused by-a pipe breakin the operating recirculation loop, the Emergency Core Cooling
System response will provide adequate core cooling, provided the
APLHGR requirements are modified accordingly (Refs. 7 and 8).
The transient analyses of Chapter 14 of the FSAR have also been
performed for single recirculation loop operation (Ref. 7) and
demonstrate sufficient flow coastdown characteristics to maintain
fuel thermal margins during the abnormal operational transients
analyzed provided the MCPR requirements are modified. During
single recirculation loop operation, modification to the Reactor
Protection Syste verage power range monitor (APRM)
instrument is also required to account for the

rent re a ons ips between recirculation drive flow and
reactor core flow., The APLHGR and MCPR setpoints for single loop
operation are specified in the COLR. The APRM Flow.-Biased
Simulated Thermal Power-High setpoint is in LCO 3 1.1 "Reactor
Protection System (RPS) Instrumentation"

ation."
~ f 4 /



Recirculation Loops Operating
B 3.4.1

BASES

APPLICA~- determined to be bounded by the 76.2% rod line and the 45%
SAFETY ANALYSES core flow line. BFN conservatively implements this generic

(continued) region with the "Operation Not Permitted" Region and Regions I

and II of Figure 3.4.1-1. This conforms to Reference 3
recommendations. Operation is permitted in Region II provided
neutron flux noise levels are verified to be within limits. The
reactor mode switch must be placed in the shutdown position
(an immediate scram is required) if Region I is entered.

Recirculation loops operating satisfies Criterion 2 of the NRC
Policy Statement (Ref. 6).

LCO

$ f4Q<W

P

Two recirculation loops are required to be in operation with their
flows matched within the limits specified in SR 3.4.1.1 to ensure
that during a LOCA caused by a break of the piping of one
recirculation loop the assumptions of the LOCA analysis are
satisfied. With the limits specified in SR 3.4.1.1 not met, the
recirculation loop with the lower flow must be considered not in
opera ion. In addition, the core flow expressed as a function of
THERIVIALPOWER must be outside Regions I and II and the
Operation Not Permitted Region of Figure 3.4.1-1.

APPLICABILITY ln MODES 1 and 2, requirements for operation of the Reactor
Coolant Recirculation System are necessary since there is
considerable energy in the reactor core and the limiting design
basis transients and accidents are assumed to occur.

In MODES 3, 4, and 5, the consequences of an accident are
reduced and the coastdown characteristics of the recirculation
loops are not important.

(continued)
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Insert F

With only one recirculation loop in operation, modifications to
the required APLHGR Limits (LCO 3.2.1, "AVERAGE PLANAR LINEAR
HEAT GENERATION RATE (APLHGR) )g MCPR limits (LCO 3 2 'g MINIMUM
CRITICAL POWER RATIO (MCPR)"), APRM Flow Biased Simulated Thermal
Power-High Setpoint (LCO 3.3.1.1)g

may be applied to allow continued
operation consistent with the assumptions of References 7 and 8.



Recirculation Loops Operating
B 3.4.1

BASES

ACTIONS B.1 and B.2 (continued)

1. A sustained increase in APRM and/or LPRM peak-to-peak
signal noise level, reaching two or more times its initial level
at reduced core flow conditions. Any noticeable increase in
noise level warrants closer monitoring of the LPRM signals:

The increased noise occurs with a characteristic period of
less than 3 seconds.

2. LPRM and or APRM upscale and/or downscale
annunciators that alarm with a characteristic period of less
than 3 seconds.

C.1

With the requirements of the LCO not met, the recirculation
loops must be restored to operation with matched flows within

hours. A recirculation loop is considered not in operation
when the pump in that loop is idle or when the mismatch
between total jet pump flows of the two loops is greater than
required limits. The loop with the lower flow must be
considered not in operation. Should a LOCA occur with one
recirculation loop not in operation, the core flow coastdown and
resultant core response may not be bounded by the LOCA
analyses. Therefore, only a limited time is allowed to restore

inoperable loop to operating status.

The hour Completion Time is based on the low probability of
an accident occurring during this time period, on a reasonable
time to complete the Required Action, and on frequent core
monitoring by operators allowing abrupt changes in core flow
conditions to be quickly detected.

gaper r
o.4 Iv CW

continued
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Alternatively, if the single loop requirements of the LCO are
applied to the operating limits and RPS setpoints, operation with
only one ~circulation loop would satisfy the requirements of the
LCO and the initial conditions of the accident sequence.



Recirculation Loops Operating
B 3.4.1

BASES

SURVEILGWCE
REQUIREMENTS

(continued)

SR 3.4.1.2

This SR ensures the reactor THERMALPOWER and core flow
are within appropriate parameter limits to prevent uncontrolled
power oscillations. At low recirculation flows and high reactor
power, the reactor exhibits increased susceptibility to thermal .

hydraulic. instability. Figure 3.4.1-1 is based on guidance
provided in Reference 3, which is used to respond to operation
in these conditions. Performance immediately after any
increase of more than 5% RTP while initial core flow is < 50%
of rated and immediately after any decrease of more than 10%
rated core flowwhile initial thermal power is ) 40% of rated is
adequate to detect power oscillations that could lead to thermal
hydraulic instability.

REFERENCES 1. FSAR, Section 14.6.3.

2. FSAR, Section 4.3.5.

3. GE Service Information Letter No. 380, "BWR Core
Thermal Hydraulic Stability," Revision 1, February 10,
1984.

4. NRC Bulletin 88-07, "Power Oscillations in Boiling Water
Reactors (BWRs)," Supplement 1, December 30, 1988.

5. NRC Generic Letter 86-02, '"Technical Resolution of
Generic Issue B-19, Thermal Hydraulic Stability," January
22, 1986.

6. NRC No. 93-1 02, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.

g. e$
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7.

8.

NEDO-24236, "Brogans Ferry Nuclear Plant Units 1, 2, and 3,Single-Loop Operation," May 1981.

NEDC-32484P, "Browns Ferry Nuclear Plant Units 1, 2, and 3,
SAFER/GESTR-LOCA Loss-o|.'-Coolant Accident Analysis,"
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Jet Pumps
B 3.4.2

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.4.2.1

This SR is designed to detect significant degradation in jet
pump performance that precedes jet pump failure (Ref. 2). This
SR is required to be performed only when the loop has forced
recirculation flow since surveillance checks and measurements
can only be performed during jet pump operation. The jet pump
failure of concern is a complete mixer displacement due to jet
pump beam failure. Jet pump plugging is also of concern since
it adds flow resistance to the recirculation loop. Significant
degradation is indicated ifthe specified criteria confirm
unacceptable deviations from established patterns or
relationships. The allowable deviations from the established
patterns have been developed based on the variations
experienced at plants during normal operation and with jet
pump assembly failures (Refs. 2 and 3). Each recirculation
loop must satisfy one of the performance criteria provided.
Since refueling activities (fuel assembly replacement or shuffle,
as well as any modifications to fuel support orifice size or core
plate bypass flow) can affect the relationship between core flow,
jet pump flow, and recirculation loop flow, these relationshi s
may need to be re-established each cycle. During t e initial
weeks of operation under such conditions, while baselining new
"established patterns," engineering judgment of the daily
surveillance results is used to detect significant abnormalities
which could indicate a jet pump failure.

The recirculation pump speed operating characteristics (pump
flow and loop flow versus pump speed) are determined by the
flow resistance from the'loop suction through the jet pump
nozzles. A change in the relationship indicates a plug, flow
restriction, loss in pump hydraulic performance, leakage, or new
flow path between the recirculation pump discharge and jet
pump nozzle. For this criterion, the pump flow and loop flow
versus pump speed relationship must be verified.

Similarly, initial entry into extended single loop operation may
also require establishment of these relationships.

continued
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ENCLOSURE 2

TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT (BFN)

UNITS 1 g 2g and 3

PROPOSED TECHNICAL SPECIFICATIONS (TS) CHANGE TS-387
SINGLE LOOP OPERATION (SLO)

SUPPLEMENT 1
DISCUSSION OF CHANGES

I. Reasons f'r Updated TS/BASES Changes

Provided below is a description of each requested
change that is different than originally requested in
the TS-387 package submitted on June 2, 1997. Refer to
Enclosure 1 for the revised marked-up copies of the TS
and TS Bases.

1. Table 3.3.1. 1-1, Reactor Protection System
Instrumentation

In footnote (c), the Average Power Range Monitor
(APRM) Flow Biased Simulated Thermal Power — High,
SLO equation has been modified to correspond to the
equation values in the current Unit 2 and 3 TS. On
Unit 2 (page 3.3-7), the required SLO change is
also marked-up against the presently NRC approved
but not yet implemented Power Uprate TS page.
Power Uprate TS are presently in effect on Unit 3.

2. LCO 3.4.1, Recirculation Loops Operating

On Units 2 and 3, subitem d of Insert A is deleted.
The Power Range Neutron Monitor System (PRNM)
Upgrade with implementation of APRM and Rod Block
Monitor (RBM) TS (ARTS) improvements have been
incorporated which eliminated the flow biased RBM
function. Hence, the RBM hardware function
previously referenced in subitem d no longer
exists. The PRNM/ARTS/Maximum Extended Load Line
Limit (MELLL) TS changes were approved by NRC for
Unit 2 in Amendment 253 on July 14, 1998, and for
Unit 3 in Amendment 213 on September 3, 1998.



BASES Section 3.2.1, Average Planar Linear Heat
Generation Rate (APLHGR)

For Units 2 and 3, Reference 7, which was added by
- TS-387,, is,renumbered to Reference 10 since three

new references were added by the PRNM/ARTS/MELLL TS
change. Also, in Insert D for all three units, an
additional sentence is added to the Limiting
Condition for Operation (LCO) Bases which
stipulates that the cycle specific SLO APLHGR
correction factor will be included in the Core
Operating Limits Report (COLR). Hence, a
commitment to document the SLO APLHGR multiplier is
being proposed in the TS Bases.

The existing TS Reference 5, SAFER/GESTR Loss-of-
Coolant Accident (LOCA) analysis, is modified from
Revision 1 to Revision 2, NEDC-32484P, December
1997, which is the most recently issued LOCA
analysis reference for all three units.

BASES Section 3.2.2, Minimum Critical Power Ratio
(MCPR)

For Units 2 and 3, Reference 8, which was added by
TS-387, is renumbered to Reference 10 since two new
references were added by the PRNM/ARTS/MELLL TS
change. The current Reference 8 in the Units 2 and
3 Bases is maintained as a reference since it is
also a valid source document for MCPR value
derivation methods.

BASES Section 3.4.1, Recirculation Loops Operating

For Units 2 and 3, in the APPLICABLE SAFETY
ANALYSES Bases, Insert E is modified to remove the
reference to the flow biased RBM function which was
eliminated by the PRNM/ARTS implementation. The
same change is made for Insert F for the proposed
TS 3.4.1 LCO Bases. Also, in the REFERENCES
listing, Reference 8 which was added by proposed
TS-387 is being modified to NEDC-32484P Revision 2,
December 1997, SAFER/GESTR Loss-of-Coolant Accident
analysis, which is the most recently issued LOCA
analysis reference for all three units.

Also, on Unit 2 (page B 3.4.5), the required SLO
change is marked-up against the presently approved,

E2-2



but not yet implemented, Power Uprate TS page.
Power Uprate TS are presently in effect on Unit 3.

U dates to June 2 1997 TS-387 Submittal

Below is a synopsis of changes to the June 2, 1997,
TS-387 submittal package resulting from SLO analyses
revisions since the original TS-387 submittal. The
affected page number from the TS-387 package is
included. On Units 2 and 3, the SLO cycle-specific
transient and accident analyses evaluations are now
being performed using Power Uprate parameters

Safet Limit Minimum Critical Power Ratio (SLMCPR)

Page E1-16, second paragraph: at the time of the TS-387
submittal, the Unit 2 cycle-specific core reload
analysis showed a .02 SLMCPR adder for SLO and the
Unit 3 core reload analysis showed a .01 adder. The
current reload analysis for Unit 2 has a .01 adder and
Unit 3 has a .02 adder. Hence, the more recent
analyses also support that the .02 SLO SLMCPR adder
value proposed in TS-387 for all units should be
bounding for future considerations.

Core 0 eratin Transients

On page El-17 in the third paragraph, in the last
paragraph on page E1-18, and in the second paragraph on
page E1-19, the discussion of the recirculation drive
flow correction factor related to the RBM rod block
equation is no longer pertinent for Unit 2 and 3 since
the RBM flow biased function was eliminated by
PRNM/ARTS implementation.

Accident Evaluation

On Page E1-19, in the third paragraph of this section,it was noted that BFN had transitioned to the improved
SAFER/GESTR codes for performing LOCA analyses and
referenced NEDC-32484P, Revision 1, "Browns Ferry
Nuclear Plant, Units 1, 2, and 3, SAFER/GESTR-LOCA,
Loss-of-Coolant Accident (LOCA) Analysis." The
NEDC-32484P analysis has since been updated and
reissued as Revision 2, December 1997. This LOCA
document was submitted to NRC on July 24, 1998. There
were no changes in the SLO LOCA section (Section 5.3.4)
between Revision 1 and 2 of NEDC-32484P.





On Page E1-20, in the second paragraph, it was noted
that with the application of a .9 APLHGR multiplier,
the LOCA peak clad temperature (PCT) for SLO was always
lower than that for two-loop operation. Recently,
General Electric's Technical Design Procedure for LOCA
analyses was changed to also require that single loop
nominal (realistic based inputs) PCT LOCA values be
kept less than the two loop nominal LOCA PCTs. This
ensures that the single loop LOCA nominal results are
always bounded by the two-loop SLO LOCA nominal
results, and hence, the two-loop nominal case remains
the limiting basis for derivation of the upper bound
PCT for comparison with the Licensing basis PCT. Refer
to Section 3.0 of NEDC-32484P for a discussion of the
relationships between the PCT types and compliance with
LOCA analysis acceptance criteria.
This new methodology was used for the current Unit 3
reload analysis (Unit 3 Cycle 9) and results in an .84
APLHGR multiplier for SLO. This new methodology will
also apply to future reload analyses. The SLO APLHGR
multiplier is documented in the cycle-specific reload
analyses and, as specified in the proposed Bases
changes for TS 3.2.1, will also be provided in the COLR
for each unit every fuel cycle. The COLRs and
revisions thereto are transmitted to NRC per TS 5.6.5.

JET PUMP SURVEILLANCE

At the bottom of Page E1-22, one line of text was
missing from the original submittal at the page break.
The complete text is as follows with the missing text
shown in italics.
..BFN custom TS and the TS-362 ISTS already require
daily monitoring of jet pumps operability, therefore,
no new TS changes are needed to ensure SLO does not
adversely affect jet pump performance. The applicable
TS provisions are 3.6.E, Jet Pumps, in custom format
and LCO 3.4.2, Jet Pumps, in ISTS format. ISTS

NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

On Page El-24, in the last paragraph, the reference to
the flow biased RBM equation is no longer pertinent
since the function has been eliminated by the PRNM/ARTS
modification on Units 2 and 3.
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On Page E1-25, in the second paragraph, the most
recently issued reference LOCA analysis is now
Revision 2, NEDC-32484P, December 1997.

On Page E1-25, in the third paragraph, it was noted
that an APLHGR multiplier of 0.9 was applicable for all
fuel types being used at the time of the TS-387
submittal. For the current Unit 3 cycle, this
multiplier is .84 based on a newer approach to the SLO
LOCA analysis method as discussed earlier. The SLO
APLHGR multiplier is evaluated for each reload cycle
and documented in each cycle-specific reload analysis
report and in the COLR.

REFERENCES

Reference 9 is revised as follows.

9. Letter from TVA to NRC dated July 24, 1998
(Includes NEDC-32484P, Browns Ferry Nuclear Plant,
Units 1, 2 and 3, SAFER/GESTR-LOCA, Loss-of-
Coolant Accident Analysis, Revision 2, December
1997.)
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