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I. DESCRIPTION OF THE PROPOSED CHANGE

This proposed change to BFN TS consists, broadly, of two
groups of changes related to the below activities:

A. Replacement of the power range portion of the
existing Neutron Monitoring System (NMS) with a
General Electric (GE) digital Nuclear Measurement
Analysis and Control Power Range Power Range Neutron
Monitor (NUMAC PRNM) retrofit design. TS changes
related to this activity are consistent with the
recommendations of Reference 2.

B. Implementation of Average Power Range Monitor (APRM)
and Rod Block Monitor (RBM) Technical Specification
(ARTS) improvements and operation in an expanded core
power / flow domain, the Maximum Extended Load Line
Limit (MELLL) region. TS changes related to this
activity are consistent with the recommendations of
Reference 3.

This change package is based on T3-262, the proposed
general revision of custom BFN TS to Improved Standard TS
(ISTS) format submitted for NRC review on September 6, 1996
(Reference 13). TS-362 is based on NUREG-1433, Revision 1,
" Standard Technical Specifications for General Electric
Boiling Water Reactors (BWR/ 4 ) . "

BFN's proposed ISTS changes are provided below. Applicable
TS page numbers and sections are identified. Each change
listed below is associated with the [PRNM] activity or with
[ ARTS /MELLL], as marked.

1. Page 1.1-4, Section 1.1: [ ARTS /MELLL]

The definition of " MAXIMUM FRACTION OF LIMITING POWER
DENSITY (MFLPD)" is deleted.

2. Pages 3.2-5 and 3.2-6, Section 3.2.4: [ ARTS /MELLL]

Section 3.2.4, the Limiting Condition for Operation
(LCO) and Surveillance Requirements (SRs) entitled
" Average Power Range Monitor (APRM) Gain and
Setpoints," is deleted in its entirety.

3. Page 3.3-1, Section 3.3.1.1: [PRNM]

New notes are added for Required Action A.2 and for
Condition B. Before the change, the affected parts
of the table on page 3.3-1 read as follows:
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CONDITION REQUIRED ACTION CCMPLETION TIME

A. One or more required A.1 Place channel in trip. 12 hours
channels inoperable.

QB

A.2 Place associated trip 12 hours
system in trip.

B. One or more B.1 Place channel in one 6 hours
Functions with one trip system in trip.i

or more required
channels inoperable QE
in both trip
systems. B.2 Place one trip system 6 hours

in trip.

After the change, the affected parts of the table on
page 3.3-1 will read as follows:

i

CONDITION REQUIRED ACTION COMPLETION TIME,

A. One or more required A.1 Place channel in trip. 12 hours
channels inoperable.

QB

A.2 ---------NOTE---------
Not applicable for
Functions 2.a, 2.b,
2.c, or 2.d.

; ______________________

Place associated trip 12 hours
system .n trip.

B. -------NOTE-------- B.1 Place channel in one 6 hours
Not applicable for trip system in trip.
Functions 2.a, 2.b,
2. c, or 2.d. QB
___________________

One or more B.2 Place one trip system 6 hours
Functions with one in trip.
or more required
channels inoperable
in both trip
systems.
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4. Page 3.3-3, Section 3.3.1.1: [ ARTS /MELLL)

SR 3.3.1.1.2 is revised to delete the APRM gain'

adjustment required by LCO 3.2.4. Before the change,
SR 3.3.1.1.2 reads as follows:q

a

SURVEILLANCE FREQUENCY

.

SR 3.3.1.1.2 ------------------NOTE-------------------
! Not required to be performed until 12 hours

after THERMAL POWER a 25% RTP.
_________________________________________

Verify the absolute difference between the 7 days
average power range monitor (APRM) channels
and the calculated power is s 2% RTP plus
any gain adjustment required by LCO 3.2.4,
" Average Power Range Monitor (APRM)

,

Setpoints" while operating at a 25% RTP.'

,

After the change, SR 3.3.1.1.2 will read as follows:

SURVEILLANCE FREQUENCY

SR 3.3.1.1.2 ------------------NOTE-------------------4

Not required to be performed until 12 hours
after THERMAL POWER 2 25% RTP.,

; _________________________________________

Verify the absolute difference between the 7 days
average power range monitor (APRM) channels
and the calculated power is s 2% RTP while
operating at 2 25% RTP.
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5. Page 3.3-4, Section 3.3.1.1: [PRNM] )

SR 3.3.1.1.9 is revised to delete the reference to
Function 2.a. The section currently reads as: I

SURVEILLANCE FREQUENCY

I
SR 3.3.1.1.9 ------------------NOTES------------------ i

1. Neutron detectors are excluded.

2. For Functions 1 and 2.a, not required to
be performed when entering MODE 2 from
MODE 1 until 12 hours after entering MODE
2.

_________________________________________
,

!

Perform CHANNEL CALIBRATION. 92 days

After revision the SR will read as:

I

SURVEILLANCE FREQUENCY

SR 3.3.1.1.9 ------------------NOTES------------------
1. Neutron detectors are excluded.

,

!

2. For Function 1, not required to be
performed wh 1 entering MODE 2 from MODE
1 until 12 hours after entering MODE 2.

_________________________________________

Perform CHANNEL CALIBRATION. 92 days
|

1

l

6. Page 3.3-5, Section 3.3.1.1: [PRNM]

For SR 3.3.1.1.11, delete the surveillance
description and the frequency requirement. 1

1

1,

1

i
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7. Page 3.3-5, Section 3.3.1.1: [PRNM]

For SR 3.3.1.1.13, add new notes excluding the
neutron detectors and including requirements for
Function 2.a. After the change SR 3.3.1.1.13 will
read as follows:

SURVEILLANCE FREQUENCY

SR 3.3.1.1.13 ------------------NOTES------------------ |

1. Neutron detectors are excluded.
2. For Function 2.a, not required to be

performed when entering MODE 2 from MODE
1 until 12 hours after entering MODE 2.

_________________________________________

Perform CHANNEL CALIBRATION. 18 months

8. Page 3.3-5, Section 3.3.1.1: [PRNM]

In BFN Unit 1 TS, a new CHANNEL FUNCTIONAL TEST
surveillance (SR 3.3.1.1.16) with frequency of 184
days is added. In BFN Unit 2 and Unit 3 TS, a new
note related to requirements for Function 2.a. is
added to the existing SR 3.3.1.1.16 After the
change, SR 3.3.1.1.16 will be identical in BFN Unit
1, Unit 2, and Unit 3 TS and will read as follows:

SURVEILLANCE FREQUENCY

SR 3.3.1.1.16 ------------------NOTES------------------
For Function 2.a, not required to be
performed when entering MODE 2 from MODE 1
until 12 hours after entering MODE 2.
___________ _____________________________

Perform CHANNEL FUNCTIONAL TEST. 184 days

9. Pages 3.3-6 and 3.3-7, Table 3.3.1.1-1: [PRNM]

The APRM Functions in Table 3.3.1.1-1 are revised
extensively. The "Downscale" trip Function is
deleted. A new "2-Out-Of-4 Voter" Function is added.
A new footnote is added, applicable to the " Required
Channels Per Trip System." The Required Channels Per
Trip System is changed from "2" to "3" for the
existing APRM functions. Surveillance Requirements
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are revised. All of these changes are related to the
PRNM modification and are consistent with the
recommendations of Reference 2.

Page 3.3-6, Table 3.3.1.1-1: [ ARTS /MELLL]

The Allowable Value (flow-biased function) for APRM
Function 2.b is changed. This change is consistent
with the recommendations of Reference 3.

Before the change, the affected parts of
Table 3.3.1.1-1 read as follows:

APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
OTHER CNANNELS FROM

SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CON 0!TIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE

2. Average Power Range
Monitors

a. Neutron Flux - High, 2 2 G SR 3.3.1.1.1 s 15% RTP
Setdown 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

b. Flow Blased Simulated 1 2 F SR 3.3.1.1.1 s 0.58 W
Thermal Power - High SR 3.3.1.1.2 + 62% RTP and

SR 3.3.1.1.7 s 120% RTP i

SR 3.3.1.1.8 i

SR 3.3.1.1.9
SR 3.3.1.1.11 )
SR 3.3.1.1.14 '

c. Neutron Flux - High 1 ?- F SR 3.3.1.1.1 s 120% RTP
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

d. Downscale 1 2 F SR 3.3.1.1.7 2 3% RTP
SR 3.3.1.1.8
SR 3.3.1.1.14

e. Inop 1,2 2 G SR 3.3.1.1.7 NA
'

SR 3.3.1.1.8
SR 3.3.1.1.14
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After the change, the affected parts of Table
3.3.1.1-1 and new footnote "b" will read as follows:

APPLICA8LE CONDITIONSe

| MODES OR REQUIRED REFERENCED j
: OTHER CHANNELS FROM ;

1 SPECIFIED PER TRIP REQUIRED- SURVEILLANCE ALLOWABLE 4

) FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS. VALUE
.

2. Average Power Renee
3

,

Monitors

- e. Neutron Ftux - High, 2 3'" G sa 3.3.1.1.1 s 15% RTP
! Setdown SR 3.3.1.1.6
#

SR 3.3.1.1.7
SR 3.3.1.1.13
SR 3.3.1.1.16

|

b. Flow Blased Sla2teted 1 3''' F SR 3.3.1.1.1 s 0.66 W
Thermal Power - High SR 3.3.1.1.? + 71% RTP and

SR 3.3.1.1.7 s 120% RTP
SR 3.3.1.1.13
SR 3.3.1.1.16 ]

;

i

c. Neutron Flux- High 1 3''' F sR 3.3.1.1.1 s 120% RTP
SR 3.3.1.1.2
SR 3.3.1.1.7 i

SR 3.3.1.1.13
sa 3.3.1.1.16

d. Inop 1,2 3''' G SR 3.3.1.1.16 NA

!

e. 2-Out-of 4 voter 1,2 2 C SR 3.3.1.1.1 NA

SR 3.3.1.1.14
SR 3.3.1.1.16 )

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

10. Page 3.3-17, Section 3.3.2.1: [PRNM]

The Frequency for SR 3.3.2.1.1 is changed from 92 days
to 184 days.

11. Page 3.3-18, Section 3.3.2.1: [PRNM]

The Frequency for SR 3.3.2.1.4 is changed from 92 days
to 18 months.

i
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12. Page 3.3-19, Section 3.3.2.1: [ ARTS /MELLL);
1
1

A new Surveillance Requirement, SR 3.3.2.1.8 is added. |
|This new SRs will read as follows:

j SURVEILLANCE FREQUENCY
j
i
'l

SR 3.3.2.1.8 ------------------NOTE-------------------*

Neutron detectors are excluded.
|

_____________________.. __________________

Verify the RBM:
j a. Low Power Range -- Upscale Function is 18 months

not bypassed when THERMAL POWER is 2 28%'

and s 63% RTP..

| b. Intermediate Power Range -- Upscale
Function is not bypassed when THERMAL
POWER is > 63% and s 83% RTP.;

1

) c. High Power Range -- Upscale Punction is |
'

4 not bypassed when THERMAL POWER is > 83%
i RTP.

.

!

| 13. Page 3.3-20, Table 3.3.2.1-1: [ ARTS /MELLL]
!

j Revise the Rod Block Monitor portion of Table I
1 3.3.2.1-1 and associated notes to reflect the change

from flow-biased to power-dependent RBM limits.
,

|

|

Before the change, affected portions of Table '
<

3.3.2.1-1 and associated footnotes read as follows:
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APPLICASLE
MODES OR

OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS CHANNELS REQUIREMENTS VALUE

1. Rod Block Monitor

a. Upscale (Flow slased) (a),(b) 2 SR 3.3.2.1.1 (e)
SR 3.3.2.1.4

b. Inop (a),(b) 2 SR 3.3.2.1.1 NA

c. Downscale (a),(b) 2 SR 3.3.2.1.1 a 3% RTP
SR 3.3.2.1.4

(a) THERMAL POWER a 90% and MCPR < 1.40.

(b) THERMAL POWER a 29% and < 90% and MCPR < 1.70.
....

(e) Less than or egaal to the Allowable Value specified in the COLR.

After the change, affected portions of Table
3.3.2.1-1 and associated footnotes will read as
follows:

1. Rod Block Monitor

a. Low Power Range - Upecate (a) 2 SR 3.3.2.1.1 (e)
SR 3.3.2.1.4
SR 3.3.2.1.8

b. Intermediate Power (b) 2 SR 3.3.2.1.1 (e)
Range - Upscale SR 3.3.2.1.4

SR 3.3.2.1.8

c. High Power Range - Upecale (f),(g) 2 SR 3.3.2.1.1 (e)
SR 3.3.2.1.4
SR 3.3.2.1.8

d. Inop (g),(h) 2 SR 3.3.2.1.1 NA

e. Downscale (g),(h) 2 SR 3.3.2.1.1 (1)
SR 3.3.2.1.4

. . ,

(a) THERMAL POWER a 28% and s 63% RTP and MCPR < 1.75.

(b) THERMAL POWER > 63% and s 83% RTP and MCPR < 1.75.
....

(e) Less than or equal to the Allowable Value specified in the COLR.

(f) THERMAL POWER > 83% and < 90% RTP and MCPR < 1.75.

(g) THERMAL POWER a 90% RTP and MCPR < 1.44

(h) THERMAL POWER a 28% AND < 90% RTP and MCPR < 1.75.

(1) Greater than or equal to the Allowable Vatue specified in the COLR.
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14. Page 3.4-3, Section 3.4.1 [ ARTS /MELLL]

In the Frequency for SR 3.4.1.2, the core flow value
is changed from 45% to 50%.

15. Page 3.4-4, Section 3.4.1 [ ARTS /MELLL]

Figure 3.4.1-1 is modified to expand the Region II
t area to include the power / flow map area between 45% ;

and 50% core flow, and above the 108% rod line. Also,
the figure is reformatted to improve readability.

j 16. Page 3.10-20, Section 3.10.8: [PRNM]
4 ,

1
In LCO 3.10,8.a, a reference to item 2.d of Table i

3.3.1.1-1 is added to correlate the LCO to the
previous changes in the subject table.

17. Page 3.10-22, Section 3.10.8: [PRNM] |

For SR 3.10.8.1, a reference to item 2.d of Table
3.3.1.1-1 is added to correlate the SR to the previous.

changes in the subject table.

18. Page B 3.2-1, Section B 3.2.1: [ ARTS /MELLL]

A new reference, Reference 7, is added in the first
paragraph of " Applicable Safety Analyses."

In the second paragraph of " Applicable Safety
Analysis," the last sentence is deleted, and the
following discussion is added:

APLHGR limits are developed as a function of exposure
and various operating core flow and power states to
ensure adherence to fuel design limits during abnormal
operational transients (Reference 7). Flow dependent
APLHGR limits are determined using the three
dimensional BWR simulator code (Reference 8) to1

analyze slow flow runout transients. The flow
dependent multiplier, MAPFACr, is dependent on the
maximum core flow runout capability. The maximum
runout flow is dependent on.the existing setting of4

the core flow limiter in the Recirculation Flow
Control System.

,

Based on analyses of limiting plant transients (other
than core flow increases) over a range of power and
flow conditions, power dependent multipliers, MAPFAC ,p
are also generated. Due to the sensitivity of the
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:

. i

: I

|
'

| transient response to initial core flow levels at
power levels below those at which turbine stop valve,

i- closures and turbine control valve fast closure scram i
trips are' bypassed, both high and low core flow {

i

MAPFAC limits are provided for operation at powerp,

1 levels between 25% RTP and the previously mentioned ;

; bypass power level. The exposure dependent APLHGR |

limits are reduced by MAPEAC, and MAPEAC, at various.

! operating conditions to ensure that all fuel design
'

; criteria are met for normal operation and abnormal
; operational transients. A complete discussion of the
j analysis code is provided in Reference 9.
4

! 19. Page B 3.2-2, Section B 3.2.1: (ARTS /MELLL)
4

- The following is added at the end of the existing
|- discussion of the LCO:
;
'

For operation at other than 100% power and 100%
recirculation flow conditions, the APLHGR operating j

3 limit is determined by multiplying the smaller of the
MAPFAC, and MAPEACf factors. times the exposure;

-

~ dependent APLHGR limit.
:

; 20. Page B 3.2-3, Section B 3.2.1: [ ARTS /MELLL] -j
I i

i The following new references are added in the ;

', References section:

l'
; 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.
i
j 8. NEDO-30130-A, " Steady State Nuclear Methods,"

j May 1985.

9. NEDO-24154, " Qualification of the One-Dimensional.

! Core Transient Model for Boiling Water Reactors,"
'

October 1978.
]

[ 21. Pages B 3.2-4 & -5, Section B 3.2.2: [ ARTS /MELLL)
i I

A new reference, Reference 8, is added in the first
,

sentence of " Applicable Safety Analyses." ;;

; The second paragraph of " Applicable Safety Analysis,"
is deleted, and the following discussion is added:

:

7
}
:
$
' El-12
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The MCPR operating limits derived from the transient
analysis-are dependent on the operating core flow and
power state (MCPRr and MCPR , respectively) to ensurep
adherence to fuel design limits during the worst
transient that occurs with moderate frequency ,

(Reference 8). Flow dependent MCPR limits are
determined by steady state thermal hydraulic methods
with key physics response inputs benchmarked using- '

the three dimensional BWR simulator code
(Reference 6) to analyze slow flow runout transients.
The operating limit is dependent on the maximum core
flow limiter setting in the Recirculation Flow
Control System.

Power dependent MCPR limits (MCPR ) are determined byp

the one dimensional transient code (Reference 9).
Due to the sensitivity of the transient response to
initial core flow levels at power levels below those
at which the turbine control valve fast closure
scrams are bypassed, high and low flow MCPR, operating
limits are provided for operating between 25% RTP and
the previously mentioned bypass power level.

The follcwing sentence is added to the existing
description of the LCO for Minimum Critical Power
Ratio (MCPR):

The operating limit MCPR is determined by the larger
of the MCPRr and MCPR limits.p

22. Page B 3.2-8, Section 3.2.2: [ ARTS /MELLL]

The following new references are added in the
References section:

8. NEDC-32433P, " Maximum Extended Load Line Limit
and 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.

23. Pages B 3.2-12 through B 3.2-17: [ ARTS /MELLL]

Section B 3.2.4, Average Power Range Monitor (APRM)
Gain and Setpoints, is deleted in its entirety.

El-13
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24. Page B 3.3-6, Section B 3.3.1.1: [PRNM]

The Bases section entitled " Average Power Range '

Monitor" is rewritten both to provide appropriate j
descriptions for the new PRNM equipment and to
consolidate the existing Bases information. The
following is added as an initial discussion of the
APRMs:

The APRM channels provide the primary indication of
neutron flux within the core and respond almost
instantaneously to neutron flux increases. The APRM |

channels receive input signals from the local power
range monitors (LPRMs) within the reactor core to

'

provide an indication of the power distribution and I
local power changes. The APRM channels average these
LPRM signals to provide a continuous indication of ,

average reactor power from a few percent to greater
than RTP.

The APRM System is divided into four APRM channels
and four 2-out-of-4 voter channels. Each APRM
channel provides inputs to each of the four voter
channels. The four voter channels are divided into
two groups of two each, with each group of two
providing inputs to one RPS trip system. The system
is designed to allow one APRM channel, but no voter
channels, to be bypassed. A trip from any two
unbypassed APRM will result in a " half-trip" in all
four of the voter channels, but no trip inputs to
either RPS trip system. A trip from any two
unbypassed APRM channels will result in a full trip
in each of the four voter channels, which in turn
results in two trip inputs to each RPS trip system
logic channel (A1, A2, B1, and B2). Three of the
four APRM channels and all four of the voter channels
are required to be OPERABLE to ensure that no single
failure will preclude a scram on a valid signal. In
addition, to provide adequate coverage of the entire
core, consistent with the design bases for the APRM
functions, at least twenty (20) LPRM inputs, with at
least three (3) LPRM inputs from each of the four
axial levels at which the LPRMs are located, must be
operable for each APRM channel.
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25. Pages B 3.3-6 & -7, Section B 3.3.1.1: [PRNM)

In the Bases description of APRM Function 2.a, the
following text is deleted (moved to the discussion
described under item 24, above):

:

The APRM channels receive input signals from the
local power range monitors (LPRMs) within the reactor
core to provide an indication of the power4

distribution and local power change. The APRM
,

channels average these LPRM signals to provide a i

continuous indication of average reactor power from a
few percent to greater than RTP.

In the Bases description of APRM Function 2.a, the
'

following text is deleted (no longer applicable for
the new PRNM design): |

The APRM System is divided into two groups of .

Ichannels with three APRM channel inputs to each trip
system. The system is designed to allow one channel
in each trip system to be bypassed. Any one APRM
channel in a trip system can cause the associated
trip system to trip. Four channels of Average Power
Range Monitor Neutron Flux-High, Setdown with two
channels in each trip system are required to be
OPERABLE to ensure that no single failure will
preclude a scram from this Function on a valid
signal. In addition, to provide adequate coverage of
the entire core, at least 14 LPRM inputs are required
for each APRM channel, with at least two LPRM inputs
from each of the four axial levels at which the LPRMs
are located.

26. Pages B 3.3-8 & -9, Section B 3.3.1.1: [PRNM]

In the Bases description of APRM Function 2.b, the
second paragraph is extensively changed both to
delete no longer applicable information and to
provide a new discussion of the core flow signals
provided to the APRMs. The revised paragraph will
read as follows:

Each APRM channel uses one total drive flow signal
representative of total core flow. The total drive
flow signal is generated by the flow processing
logic, part of the APRM channel, by summing up the
flow calculated from two flow transmitter signal
inputs, one from each of the two recirculation loop
flows. The flow processing logic OPERABILITY is part

El-15
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/

of the APRM channel OPERABILITY requirements for this
function.

27. Pages B 3.3-9 & -10, Section B 3.3.1.1: [PRNM)

In the Bases description of APRM Function 2.c, the
following text is deleted (moved to the discussion
described under item 24, above):

|
'

The APRM channels provide the primary indication of
neutron flux within the core and respond almost
instantaneously to neutron flux increases.

l

In the Bases description of APRM Function 2.c, the
following text is deleted (no longer applicable for
the new PRNM design):

The APRM System is divided into two groups of
channels with three APRM channels inputting to each
trip system. The system is designed to allow one
channel in each trip system to be bypassed. Any one
APRM channel in a trip system can cause the
associated trip system to trip. Four channels of
Average Power Range Monitor Fixed Neutron Flux-High

,

with two channels in each trip system arranged in a j
'

one-out-of-two logic are required to be OPERABLE to
ensure that no single instrument failure will |

preclude a scram from this Function on a valid
signal. In addition, to provide adequate coverage of |
the entire core, at least 14 LPRM inputs are required ,

'for each APRM channel, with at least two LPRM inputs
from each of the four axial levels at which the LPRMs
are' located. .

!

28. Page B 3.3-11, Section B 3.3.1.1: [PRNM]

The existing Bases description of APRM Function 2.d,
Average Power Range Monitor -- Downscale, is deleted ;

in its entirety.

29. Pages B 3.3-11 & -12, Section B 3.3.1.1: (PRNM]

The existing Bases description of " Average Power
Range Monitor -- Inop," APRM Function 2.e, is re-
numbered as APRM Function 2.d. The re-numbered
section is substantially re-written.
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The first paragraph of this section is revised to
read as follows:

Three of the four APRM channels are required to be
OPERABLE for each of the APRM Functions. This 1

Function (Inop) provides assurance that a minimum
number of APRMs are OPERABLE. For any APRM channel,
any time its mode switch is in any position other
than " Operate," an APRM module is unplugged, or the
automatic self-test system detects a critical fault
with the APRM channel, an Inop trip is sent to all
four voter channels. Inop trips from two or more
non-bypassed APRM channels result in a trip output
from all four voter channels to their associated trip
system.

This Function was not specifically credited in the
accident analysis, but it is retained for the overall
redundancy and diversity of the RPS as required by
the NRC approved licensing basis.

The second paragraph of this section is deleted (no
longer applicable for the new PRNM design).

30. Page B 3.3-12, Section B 3.3.1.1: (PRNM)

A new description of the 2-Out-Of-4 Voter Function is
added, APRM Function 2.e. The new description will
read as follows:

2.e. 2-Out-Of-4 Voter

The 2-Out-Of-4 Voter Function provides the interface
between the APRM Functions and the final RPS trip
system logic. As such, it is required to be OPERABLE
in the MODES where the APRM Functions are required
and is necessary to support the safety analysis
applicable to each of those Functions. Therefore,
the 2-Out-Of-4 Voter Function needs to be OPERABLE in
MODES 1 and 2.

All four voter channels are required to be OPERABLE.
Each voter channel includes self-diagnostic
functions. If any voter channel detects a critical
fault in its own processing, a trip is issued from
that voter channel to the associated trip system.

There is no Allowable Value for this Function.
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_

! 31. BFN Unit 1 TS Pages B 3.3-21 & -22; BFN Units 2 & 3 l
i TS Pages B 3.3-22 & -23, Section B 3.3.1.1: [PRNM) !

"
Under the Bases discussion of Actions A.1 and A.2, a

j new reference, Reference 12, is added.
i
) In ' addition, the following discussion of a new note

is added as follows:-

As noted, Action A.2 is not applicable for APRM
,

Functions 2.a, 2.b, 2. c, and 2.d. Inoperability ofa

; one required APRM channel affects both trip systems.
j For that condition, Required Action A.1 must be
{ satisfied, and is the only action (other than
i restoring operability) that will restore capability
$ to accommodate a single failure. Inoperability of

more than one required APRM channel of the same trip
j function results in loss of trip capability and entry

into Condition C, as well as entry into Condition A*

i for each channel.
i

: 32. BFN Unit 1 TS.Pages B 3.3-22 & -23; BFN Units 2 & 3
j- TS Page B 3.3-23, Section B 3.3.1.1: [PRNM]
i

Under the Bases discussion of Actions B.1 and B.2, a
}! new reference, Reference 12, is added in two places,
j In addition, the following discussion of a new note

| 1s added:
4

As noted, Condition.B is not applicable for APRM j
Functions 2.a, 2.b,'2.c, and 2.d. Inoperability of '

,

an APRM channel affects both trip systems and is not
associated with a specific trip system as are the ;:

! APRM 2-out-of-4 voter and other non-APRM channels for |

| which Condition B applies. For an inoperable APRM I
d channel, Required Action A.1 must be satisfied, and
! is the only action (other than restoring operability)
'

that will restore capability to accommodate a single
; failure. Inoperability of more than one required
| APRM channel results in loss of trip capability and

,

'
entry into Condition C, as well as entry into

e Condition A for each channel. Because Conditions A
: and C provide Required Actions that are appropriate |

j for the inoperability of APRM Functions 2.a, 2.b,
j 2. c, and 2.d, and these functions are not associated
' with specific trip systems as are the APRM 2-out-of-4

voter and other non-APRM channels, Condition B does
,

not apply.
i
1

,

! El-18
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33. BFN Unit 1 TS Pages B 3.3-25 & -26; BFN Units 2 & 3
TS Page B 3.3-26, Section B 3.3.1.1: [ ARTS /MELLL)

Under the Bases discussion of SR 3.3.1.1.2, the
following text is deleted:

LCO 3.2.4, " Average Power Range Monitor (APRM) Gain
I and Setpoints," allows the APRMs to be reading

greater than actual THERMAL POWER to compensate for
localized power peaking. When this adjustment is
made, the requirement for the APRMs to indicate
within 2% RTP of calculated power is modified to
require the APRMs to indicate within 2% RTP of
calculated MFLPD.

34. BFN Unit 1 TS Page B 3.3-28, Section B 3.3.1.1:
[PRNM)

This change is made in BFN Unit 1 TS only.

The Bases title discussion of SR 3.3.1.1.8 and
SR 3.3.1.1.12 is relabeled to include discussion of
SR 3.3.1.1.16.

After this change, the SR Bases discussion titles are
the same in BFN Unit 1, Unit 2, and Unit 3 TS.

35. BFN Unit 1 TS Page B 3.3-28; BFN Units 2 & 3 TS
Page B 3.3-29, Section B 3.3.1.1: [PRNM]

The following discussion of SR 3.3.1.1.16 for APRM
Functions is added into the applicable Bases section:|

The 184 day frequency of SR 3.3.1.1.16 for the APRM
Functions supplements the automatic self-test
functions that operate continuously in the APRM and
voter channels. The APRM CHANNEL FUNCTIONAL TEST
covers the APRM channels (including recirculation
flow processing -- applicable to Function 2.b, only),
the 2-out-of-4 voter channels, and the interface

.
connections into the RPS trip systems from the voter

I channels. Any setpoint adjustment shall be
consistent with the assumptions of the current plant
specific setpoint methodology. The 184 day Frequency
of SR 3.3.1.1.16 for the APRM Functions is based on
the relia ility analysis of Reference 2. (NOTE: The
actual voting logic of the 2-out-of-4 Voter Function
is tested as part of SR 3.3.1.1.14.) A Note for

|

|
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)
;

'

|

i-

SR 3.3.1.1.16 is provided that requires the APRM4

! Punction 2.a SR to be performed within 12 hours of 1

| entering MODE 2 from MODE 1. Testing of the MODE 2
'

APRM Function cannot be performed in MODE 1 without
'

utilizing jumpers or lifted leads. This Note allows
entry into MODE 2 from MODE 1 if the associated
frequency is not met per SR 3.0.2. Twelve hours is
based on operating experience and in consideration of
providing a reasonable time in which to complete the
SR.

36. BFN Unit 1 TS Page B 3.3-29; BFN Units 2 & 3 TS
Page B 3.3-30, Section B 3.3.1.1: [PRNM]

In the Bases discussion of SR 3.3.1.1.9,
SR 3.3.1.1.10 and'SR 3.3.1.1.13, in three places the
existing descriptions of notes for SR 3.3.1.1.9 are 1

revised to include applicability for SR 3.3.1.1.13. j
i

37. BFN Unit 1 TS Page B 3.3-30; BFN Units 2 & 3 TS
Pages B 3.3-30 & -31, Section B 3.3.1.1: [PRNM)

The description of SR 3.3.1.1.11 is deleted in its
entirety. This SR number is designated as " Deleted."

38. BFN Unit 1 TS Page B 3.3-30; BFN Units 2 & 3 TS
Page B 3.3-31, Section B 3.3.1.1: [PRNM)

The following description for testing of APRM
Function 2.e is added to the existing description of
requirements for SR 3.3.1.1.14:

The LOGIC SYSTEM FUNCTIONAL TEST for APRM Function
2.e simulates APRM trip conditions at the 2 ut-of-4
voter channel inputs to check all combinations of two
tripped inputs to the 2-out-of-4 logic in the voter
chan.iels and APRM related redundant RPS relays.

39. Page B 3.3-32, Section B 3.3.1.1: [PRNM)

The following reference is added to the existing list
of references:

,

12. NEDC-32410P-A, " Nuclear Measurement Analysis and
Control Power Range Neutron Monitor (NUMAC PRNM)
Retrofit Plus Option III Stability Trip
Function," October 1995.
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40. Page B 3.3-42, Section B 3.3.2.1: [PRNM)

In the Background section, the following text is
deleted:

A signal from one average power range monitor (APRM)
,

'

channel assigned to each Reactor Protection System
(RPS) trip system supplies a reference signal for the
RBM channel in the same trip system.

The deleted text is replaced with the following:

A signal from one of the four redundant average power |
range monitor (APRM) channels supplies a reference |
signal for one of the RBM channels and a signal from
another of the APRM channels supplies the reference
signal to the second RBM channel. This reference I

signal is used to determine which RBM range setpoint ;

(low, intermediate or high) is enabled.

41. Pages B 3.3-43 & -44, Section B 3.3.2.1: [ ARTS /MELLL]

The section entitled " Applicable Safety Analyses,
I LCO, and Applicability" is changed as follows:

The following sentences are deleted:

Note that the RBM setpoint is flow-biased until
implementation of ARTS improvements described in
Reference 3. However, the generic RWE analysis in
Reference 3 is currently applicable to establish
required conditions of RBM OPERABILITY.

The deleted sentences are replaced with the
following:

,

The Allowable Values are chosen as a function of
| power level. Based on the specified Allowable
'

Values, operating limits are established.

| The phrase "for the associated power range" is added
| to the first sentence of the third paragraph in this

section. After the change, the sentence will read as
t follows:

Two channels of the RBM are required to be OPERABLE,
with their setpoints within the appropriate Allowable
Value for the associated power range to ensure that

4
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!

i
,

no single instrument failure can preclude a rod block
3 from this Function. ;

!
#

In the first sentence of the fifth paragraph in this4

; section, the limit above which the RBM is-assumed to
mitigate the consequences of an Rod Withdraw Error
(RWE) event is changed from "2 29% Rated Thermal,

| Power (RTP)" to "2 28% RTP." Also, in the same
|- paragraph, the referenced MCPR values of 1.70 and
i 1.40 are changed to 1.75 and 1.44 respectively.
;

42. Page B 3.3-49, Section B 3.3.2.1: [PRNM]
i

; In the description of SR 3.3.2.1.1, the Frequency is )
! changed from "92 days" to "184 days." The related i
~

reference is changed from "Ref. 8" to "Ref. 11." |

43. Page B 3.3-50, Section B 3.3.2.1: [PRNM] !

I
IIn the description of SR 3.3.2.1.4, the assumed

calibration interval is changed from "a 184 day" to
"an 18 month."- |

44. Page B 3.3-51, Section B 3.3.2.1: [ ARTS /MELLL] j
A description of new SR 3.3.2.1.8 is added. The new
description will read as follows:

SR 3.3.2.1.8

The RBM Setpoints are automatically varied as a
function of power. Three Allowable Values are
specified in Table 3.3.2.1-1 and the COLR, each
within a specific power range. The powers at which
the control rod block Allosable Values automatically
change are based on the APRM signal's input to each
RBM channel. Below the minimum power setpoint, the
RBM is automatin 11y bypassed. These power Allowable
Values must be verified periodically to be less than
or equal to the specified values. If any power range
setpoint is nonconservative, then the affected RBM
channel is considered inoperable. Alternatively, the
power range channel can be placed in~the conservative
condition (i.e., enabling the proper RBM setpoint).
If placed in this condition, the SR is met and the
RBM channel is not considered inoperable. As noted,
neutron detectors are excluded from the Surveillance
because they are passive devices, with minimal drift,
and because of the difficulty of simulating a
meaningful signal. Neutron detectors are adequately
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tested in SR 3.3.1.1.2 and SR 3.3.1.1.7. The 18
month Frequency is based on the actual trip setpoint
methodology utilized for these channels.

45. Page B 3.3-52, Section B 3.3.2.1: [PRNM)

The following new reference is aoded to the
References section:

11. NEDC-32410P-A, " Nuclear Measurement Analysis and |
Control Power Range Neutron Monitor (;NUMAC PRNM) |
Retrofit Plus Option III Stability Trip i

Function," October 1995. I
|

46. Pages B 3.4-3 and B 3.4-7, Section B 3.4.1:
'

[ ARTS /MELLL)
i

In the Applicable Safety Analyses and SR 3.4.1.2
bases, a 50% core flow is substituted for the current
45% core flow value.

47. Page B 3.10-34, Section B 3.10.8: [PRNM)

In the Bases for LCO 3.10.8, a new reference to
Function 2.d in Table 3.3.1.1-1 is added.

48. Page B 3.10-37, Section B 3.10.8: [PRNM)

A new reference to Function 2.d in Table 3.3.1.1-1 is
added to the Bases discussion of SR 3.10.8.1,
SR 3.10.8.2, and SR 3.10.8.3.

II. REASON FOR THE PROPOSED CHANGE

The proposed TS changes are related either to the
replacement of the existing power range neutron monitoring
equipment or to implementation of ARTS /MELLL improvements.
In the discussion below, the reasons for the PRNM-related
changes are discussed first.

As stated in Reference 10, BFN is planning to replace the
power range monitor portion of the NMS with a GE digital
NUMAC PRNM retrofit system. The new equipment will include
capability for an automatic Oscillation Power Range Monitor
(OPRM) trip to detect and suppress possible thermal
hydraulic instabilities in the reactor. The new OPRM trip
function, when enabled, will implement the Boiling Water
Reactor Owners Group (BWROG) defined " Stability Option III"
alternative. The OPRM portion of the system will be
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operated in the " indicate only" mode during each unit's
first cycle of operation, and OPRM stability trip function
will not be enabled until the next cycle of operation. |
Therefore, this proposed change in TS does not include
revisions to incorporate the Stability Option III automatic
trip function. All other PRNM functions will be operable,
and this package provides the required TS changes for these
functions.

The planned modification involves replacement of all of the
existing power range monitor electronics with new NUMAC
digital PRNM hardware. The current equipment is mounted in
a 5-bay panel in the main control room of each reactor
unit. The modification removes and replaces virtually all
of the existing power range monitor equipment within the
confines of the main control room panels, but with minor '

'

exceptions, leaves the plant level cabling and interfaces
undisturbed.

All power range monitor functions are maintained, including
LPRM detector signal processing, LPRM averaging, APRM
trips, and RBM logic and interlocks. Recirculation flow
signal processing, previously accomplished using separate
hardware within the power range monitor control panels, is
integrated into the APRM chassis in the new PRNM system.

The six existing APRM channels in the current system are
replaced with four APRM channels, each using 1/4 of the
total LPRM detectors. The APRM function is retained, but

!

four 2-out-of-4 trip output voters are added to the input
'

to the RPS, two in each RPS trip system. The trip outputs
from all four APRM channels are sent to each voter so that
each of the inputs to the RPS is a voted result of all four
APRM channels. The number of recirculation flow instrument
inputs to the APRMs is increased from two total-ficw
instrument loops (four transmitters) to four total-flow
instrument loops (eight transmitters), permitting one
recirculation total-flow instrument loop to be assigned to
each APRM channel.

The reasons for the various individual proposed TS changes
associated with the PhNM replacement are as follows:

In LCO 3.3.1.1, Table 3.3.1.1-1, the required minimum
number of operable instrument channels for the APRM high
and inoperable scram trip functions is changed from 2 to 3
because the new configuration will have 4 total APRM
channels combined in a 2-out-of-4 logic. In the proposed
configuration, a minimum of 3 of the 4 channels is required
operable to meet single failure criteria for the RPS trips
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l

;

I

initiated by APRMs. Note "b" is added to Table 3.3.1.1-1:

j to highlight the fact that, in the new configuration, each
i APRM instrument channel provides input to both RPS trip

systems.

; In LCO 3.3.1.1, Table 3.3.1.1-1, the requirement for an
APRM downscale scram trip function is deleted. The APF?
downscale scram trip is not credited with performing ar./
safety function, and deletion of this APRM function is ;

-

justified in Reference 2. !
4

In LCO 3.3.1.1, Table 3.3.1.1-1, a new 2-out-of-4 voter,

function is added, The 2-out-of-4 voter function requires1

a minimum of_2 operable instrument channels per RPS trip |
.

system. This requirement is consistent with the proposed !

] - new hardware configuration. There are 2 voters per RPS
trip system, and requiring 2 voters operable in each of the |

-

two RPS trip systems ensures that single failure criteria*

i is met. Because operability of the voters is required
'

whenever any other APRM trip function is required, the
| applicable modes for voter operability are MODE 1 and MODE
1 2. Inoperability of one or more voters results in entry to
'

Condition A, Condition B, or Condition C, as appropriate.
Failure to complete the required actions within the

: allowable completion times requires that the reactor be in
! MODE 3 (where APRM operability is not required) within 12 j
j hours. ]

i4

; In LCO 3.3.1.1, Table 3.3.1.1-1, the following changes are j
~

made to surveillance requirements for APRM Functions 2.a, '

2.b, 2.c and 2.d (previously numbered "2.e"), and
j surveillance requirements for the new APRM Function 2.e

| (2-Out-Of-4 Voter) are added.
,

1

i For APRM Function 2.a, Neutron Flux - High, Setdown, the
.

following changes are made: The Channel Functional Test
; (SR 3.3.1.1.3) with 7-day frequency is deleted; in its

place a Channel Functional Test (SR 3.3.1.1.16) with a
i 184-day frequency is added. The Channel Calibration

,

; (SR 3. 3.1.1. 9) with a 92-day frequency and the
'

corresponding reference in SR 3.3.1.1.9 are deleted; in;

their place the Channel Calibration (SR 3. 3.1.1.13) with an
18-month frequency is added. The Logic System Functional
Test (SR 3.3.1.1.14) with an 18-month frequency is deleted;
testing of the logic for Function 2.a will be included as
part of the Logic System Functional Test (SR 3.3.1.1.14) of
the 2-Out-Of-4' Voter (new APRM Function 2.e) . These
changes in surveillance frequency are supported by the
reliability analysis presented in Reference 2 and are
consistent with the recommendations of Reference 2.
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For APRM Function 2.b, Flow Biased Simulated Thermal
Power - High, the following changes are made: The Channel
Functional Test (SR 3. 3.1.1. 8 ) with 92-day frequency is
deleted; in its place the Channel Functional Test
(SR 3. 3.1.1.16) with 184-day frequency is added. The
Channel Calibration (SR 3. 3.1.1. 9) with 92-day frequency
and the corresponding reference in SR 3.3.1.1.9 are
deleted; in their place the Channel Calibration
(SR 3.3.1.1.13) with 18-month frequency is added. The flow

'

signal calibration (SR 3.3.1.1.11) with 18-month frequency
is deleted as a separate item; the flow signal calibration
will be included as part of SR 3.3.1.1.13. The Logic 1

System Functional Test (SR 3.3.1.1.14) with 18-month
frequency is deleted; testing of the logic for Function 2.b

,

will be included as part of the Logic System Functional
Test (SR 3.3.1.1.14) of the 2-Out-Of-4 Voter (new APRM
Function 2.e). These changes in surveillance frequency are
supported by the reliability analysis presented in
Reference 2 and are consistent with the recommendations of
Reference 2.

For APRM Function 2.c, Neutron Flux - High, the following
changes are made: The Channel Functional Test
(SR 3. 3.1.1. 8 ) with 92-day frequency is deleted; in its
place the Channel Functional Test (SR 3.3.1.1.16) with
184-day frequency is added. The Channel Calibration
(SR 3. 3.1.1. 9) with 92-day frequency and the corresponding
reference in SR 3.3.1.1.9 are deleted; in their place the
Channel Calibration (SR 3.3.1.1.13) with 18-month frequency
is added. The Logic System Functional Test (SR 3.3.1.1.14)
with 18-month frequency is deleted; testing of the logic
for Function 2.c will be included as part of the Logic
System Functional Test (SR 3.3.1.1.14) of the 2-Out-Of-4
Voter (new APRM Function 2.e) . These changes in
surveillance frequency are supported by the reliability
analysis presented in Reference 2 and are consistent with
the recommendations of Reference 2.

For re-numbered APRM Function 2.d, Inop, the following
changes are made: The calibration of local power range
monitors (SR 3.3.1.1.7) is deleted; this calibration
remains a requirement of APRM Functions 2.a, 2.b and 2.c,
where the local power range monitors provide direct inputs
to the process signals monitored by the APRM trip
functions. The Channel Functional Test (SR 3.3.1.1.8) with
92-day frequency is deleted; in its place the Channel
Functional Test (SR 3. 3.1.1.16) with 184-day frequency is
added. The Logic System Functional Test (SR 3.3.1.1.14)
with 18-month frequency is deleted; testing of the logic
for Function 2.d will be included as part of the Logic
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System Functional Test (SR 3. 3.1.1.14 ) of the 2-Out-Of-4
Voter (new APRM Function 2.e). These changes in
surveillance frequency are supported by the reliability
analysis presented in Reference 2 and are consistent with

,

the recommendations of Reference 2. I

For new APRM Function 2.e, 2-Out-Of-4 Voter, the following
surveillance requirements are specified: A Channel Check
(SR 3.3.1.1.1) with frequency of 24-hours is specified;
this is consistent with the established Channel check
frequency for the other APRM Functions. A Logic System l
Functional Test (SR 3.3.1.1.14) with frequency of 18-months !
is specified; this test will include testing the logic of 1

APRM Functions 2.a, 2.b, 2.c and 2.d together with the l
logic of APRM Function 2.e. A Channel Functional' Test )
(SR 3. 3.1.1.16) with frequency of 184-days is specified. 1

These surveillance requirements and frequencies are i

s.pported by the reliability analysis presented in i

Reference 2 and are consistent with the recommendations of
Reference 2. '

l

In LCO 3.3.1.1, Table 3.3.1.1-1, the Allowable Value of
APRM Function 2.b is changed. This change, part of the
ARTS /MELLL changes, is discussed later in this section. )

In the Actions for LCO 3.3.1.1 a new note is added to state
that Required Action A.2 is not applicable for APRM

iFunctions 2.a, 2.b, 2. c, or 2.d. A similar note is also
added to Condition B. As described in a revised Bases
discussion, neither Required Action A.2 nor Condition B is
applicable for APRM Functions 2.a, 2.b, 2.c, or 2.d.
Required Action A.2 is not. applicable because in the new
configuration inoperability of one APRM channel affects
both RPS trip systems. Thus, for an inoperable APRM
channel, Required Action A.1 must be satisfied and is the
only action (other than restoring operability) that will
restore capability to accommodate a single failure. ,

Condition B also is not applicable because inoperability of 1

more than one required APRM channel results in loss of trip
capability; thus, in this circumstance entry is required
into Condition C, as well as into Condition A for each
channel.

In the table of SRs for LCO 3.3.1.1, the note in SR
3.3.1.1.9 is revised to remove the APRM Function 2.a
reference which is now addressed in SR 3.3.1.1.13. Also,
the description of SR 3.3.1.1.11 and the frequency are
deleted. This change reflects inclusion of the
recirculation flow loop calibrations as part of the overall
Channel Calibration (SR 3.3.1.1.13) for APRM Function 2.b.
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e

4 In the table of SRs for LCO 3.3.1.1, new notes are added to
i SR 3.3.1.1.13. These notes exclude neutron detectors from j

i the Channel Calibration and allow 12 hours to complete the !

requirement for APRM Function 2.a when entering MODE 2 from
*

MODE 1. As discussed in the Bases section, the neutron
'

detectors are excluded from Channel Calibration because
i they are passive devices, with minimal drift, and because !
; of the difficulty of simulating a meaningful signal. r

j. Because testing of APRM Function 2.a cannot be performed in

'.j_ MODE 1 without utilizing jumpers, lifted leads, or movable
links, the note provides 12 hours in which to bring current:

: Channel Calibration for APRM Function 2.a when entering
~

MODE 2 from MODE 1; the twelve hours is based on operating
experience and consideration of providing a reasonable time

j in which to complete the SR.
.

;

;

| In BFN Unit 1 TS, a new Channel Functional Test

| (SR 3.3.1.1.16) with 184-day frequency is added. In BFN i

Unit 2 and Unit 3 TS in the table of Surveillance
1 Requirements for LCO 3.3.1.1, a new note is added to the ,

existing Channel Functional Test (SR 3. 3.1.1.16) with ;'

'

! 184-day frequency. After these changes the BFN Unit 1,

! Unit 2, and Unit 3 surveillance requirements are identical,
j The new note allows 12 hours to complete the requirement t

for APRM Function 2.a when entering MODE 2 from MODE 1. !

| The reason for the note is as described-in the preceding
- paragraph for SR 3.3.1.1.13.

: In the SRs for LCO 3.3.2.1, the frequency of SR 3.3.2.1.1 |

! (Rod Block Monitor Channel Functional Test) is changed from ,

! 92 days to 184 days. This change in surveillance frequency
|- is supported by the reliability analysis presented in

] Reference 2 and is. consistent with the recommendations of ;

Reference 2.

[ In the SRs for LCO 3.3.2.1, the frequency _of SR 3.3.2.1.4 ,

(Rod Block Monitor Channel Calibration) is changed from
92 days to 18 months. This change in surveillance ,

'

frequency is supported by the' reliability analysis
i presented in Reference 2 and is consistent with the

~

$ recommendations of Reference 2. |

i

;
4

4

3

,!

:
^

,
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(Note: The remainder of the changes to TS Section 3.3.2.1
are related to ARTS /MELLL implementation and are discussed i

separately, below.)

In LCO 3.10.8.a and SR 3.10.8.1 relating to RPS
instrumentation required during shutdown margin tests, a

; reference to Function 2.d (now the "Inop" function) is i
added to stay consistent with the previous changes to Table

'

3.3.1.1-1. The existing 2.e reference in LCO 3.10.8.a and
SR 3.10.8.1 which previously referenced the "Inop" function
now corresponds to the new "2-Out-of-4 Voter" function in
Table 3.3.1.1-1.

In.the following paragraphs the reasons for the
ARTS /MELLL-related TS changes are discussed. These changes
are proposed concurrent with the NUMAC PRNM related changes
because equipment design, interface and setpoint

i
modifications required to implement these proposed TS
changes will be included as part of the NUMAC PRNM design.

Implementation of the ARTS improvements requires physical
modification of the RBM system. The proposed modification
changes the RBM trip setpoints from flow-biased to
power-biased values and reconfigures the LPRM inputs to the
RBMs. These proposed changes are intended to eliminate |

limitations of the current RBM system, which was designed
! in the mid-1960s. Since that time there have been

significant advances in the fields of two-phase heat
transfer and electronics. The current RBM signals do not
always correlate well with thermal margin changes during
control rod withdrawal, and the system performs its I
function only at the expense of significant operational i

penalties due to excessive conservatism inherent in the
; design of the system. The modified RBM system will provide
I improved correlation of RBM response with changes in fuel i

thermal margin and will enhance operator confidence in the
| system by reducing the frequency of nonessential rod

| blocks. Also, the proposed changes will upgrade the
' performance of the RBM system and will provide new RBM

setpoint and operability requirements such that the Rod
Withdrawal Error will not be the limiting transient.

In addition to changes in the RBM system's configuration,
setpoints and operability requirements, ARTS improvements
eliminate the current TS requirement to lower (setdown) the

! flow-biased APRM scram and rod block trips when the
MFLPD exceeds the Fraction of Rated Power (FRP). To ;

support elimination of this requirement, as well as to !

support the change to power-biased RBM setpoints, new;

power-dependent and flow-dependent fuel thermal limits are

i

!
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proposed to be implemented. The proposed replacement of
the current APRM trip setdown requirement by more
meaningful power- and flow-dependent thermal limits
eliminates a need for manual setpoint adjustments and is
anticipated to enhance administration of thermal limits
compliance.

The proposed expansion of allowable operation to the MELLL
region provides enhanced ability to achieve and maintain
operation at rated power. Because rated power can be
maintained with recirculation flow adjustments over a wider
flow range, less frequent control rod adjustments are
required to compensate for reactivity depletion, and the
need for power reductions to perform control rod withdrawal
is decreased. The plant will be able to operate longer at
rated power, will have more flexibility to schedule load
reductions and will be able to operate in a more safe,
efficient, and economical manner.

The reasons for the various individual TS changes
associated with ARTS /MELLL implementation are as follows:

TS Section 1.1 is revised to delete the definition of
" Maximum Fraction of Limiting Power Density (MFLPD) . " This
definition is no longer needed because LCO 3.2.4, APRM Gain
and Setpoints, and SRs which use this definition are
deleted. |

|

LCO 3.2.4, APRM Gain and Setpoints, and related SRs are !
deleted as justified by the evaluation in Section 5.3 of

,

Reference 3. Deletion of this requirement is supported by
implementation of new power- and flow-dependent limits for l
Average Planar Linear Heat Generation Rate (APLHGR) and |

'Minimum Critical Power Ratio (MCPR). The proposed deletion
of this LCO eliminates the need to make APRM setpoint or
gain adjustments based on peaking factors. Eliminating

,

this requirement reduces administrative and manpower |
burdens and eliminates the risks of spurious trips |

associated with the previously required APRM adjustments.

In LCO 3.3.1.1, Table 3.3.1.1-1, the Allowable Value for
APRM Function 2.b, Flow Biased Simulated Thermal Power -
High, is changed from "s 0.58W + 62% RTP and s 120% RTP" to
"s 0.66W + 71% RTP and s 120% RTP." This change supports
operation in the MELLL region by providing adequate ;

'

operating margin between boundaries of the MELLL region and
the flow-biased APRM scram. This Allowable Value is based
on the Analytical Limit of "s 0.66W +73% RTP and s 122%
RTP" as documented in References 3 and 12. The Allowable
Value is calculated from the Analytical Limit using the
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plant-specific setpoint methodology of Reference 12. The
APRM flow-biased rod block setpoint in the Core Operating
Limits Report (COLR) is similarly revised as part of the
proposed change.

SR 3.3.1.1.2 is revised to delete reference to APRM gain
adjustments required by LCO 3.2.4. This change reconciles
the wording of the SR with deletion of LCO 3.2.4 described
above.

In LCO 3.3.2.1, Table 3.3.2.1-1, the RBM requirements are
revised. Three power-dependent upscale functions and |

associated setpoints are added: Low Power Range - Upscale,
Intermediate Power Range - Upscale, and High Power Range -
Upscale. Applicable existing footnotes are revised and new
footnotes are added to provide appropriate definitions of
Applicable Modes Or Other Specified Conditions. The RBM
portion of revised Table 3.3.2.1-1 is consistent with the
same table in BWR/4 ISTS (NUREG-1433, Revision 1), except
for changes in footnote numbering and placement of the RBM
setpoint Allowable Values in the COLR. An adjustment to
the MCPR values in footnotes a, b, f, g, and h was made to
account the use of an MCPR Safety Limit (SL) of 1.10 in
ISTS SL 2.1.1.2 compared to the SL of 1.07 used in
Reference 3. The applicable ranges for the RBM Functions
are plant-specific values based on the analyses in
References 3 and 12.

Figure 3.4.1-1, Thermal Power Versus Core Flow Stability
Regions, is modified to expand Region II to include the
power / flow map segment between 45% and 50% core flow, and
above the 108% rod line. This change is made to preserve
the BFN commitment to use the BWROG Guidelines for
Stability Interim Corrective Actions. The BWROG Guidelines
include this added Region II segment for plants operating
under the expanded MELLL power / flow map. In SR 3.4.1.2,
the 45% core flow value is changed to 50% to correspond to
the change in Figure 3.4.1-1.

Bases Sections B 3.2.1, B 3.2.2, B 3.2.4, B 3.3.1.1,
B 3.3.2.1, B 3.4.1, and B 3.10.8 have been revised to
reflect the TS changes described above. For the PRNM
related TS changes, the revised Bases incorporates the
recommended wording provided in Reference 2. For the
ARTS /MELLL related TS changes, the revised Bases
incorporates the recommended wording provided in the
generic BWR/4 ISTS (NUREG-1433, Revision 1), which are
modeled for plants on which the ARTS improvement have
been incorporated.
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1

} III. SAFETY ANALYSIS

3 This section discusses the safety analyses associated with
replacement.of the existing power range neutron monitoring

i system with a GE digital NUMAC PRNM retrofit design. GE

[ Licensing Topical NEDC-32410P provides detailed
4 descriptions, discussion, bases, and data applicable to the

GE NUMAC PRNM retrofit designs. NRC has reviewed the
subject Topical Report, (issued as NEDC-32410P-A,

.' Reference 2) and issued a Safety Evaluation Report (SER)
(Reference 11):which indicated the acceptability of the<

generic design and accompanying TS changes. In the SER,i

j NRC requested that licensees address six plant specific
issues to take credit for the' evaluations provided in i3

Topical Report. Attachment 1 of this enclosure provides.

I TVA's responses to the actions listed in the SER.
'

i

) A safety evaluation of the proposed modifications and TS j
j changes is summarized below: ;

i For the functions addressed by the proposed TS change, the
NUMAC PRNM has the same design basis requirements as the |
original power range neutron monitoring system. The I

,

J original system was designed to meet IEEE 279-1971
compliance; therefore the requirements of this standardi

apply to the replacement design. In addition, USNRC,

i Regulatory Guide 1.152 -1985 is applied as.a requirement,
- and Reference 2 includes a " compliance matrix" that

correlates'the requirements of the Regulatory. Guide to the;

NUMAC PRNM implementing program. Section 4 of Reference 2'

further discusses the design bases and regulatory
,

requirements applicable for the NUMAC PRNM system.

All previous APRM upscale scram trips are retained in the
'

new design. The proposed design and related-LCOs permit,

| one APRM instrument channel to be bypassed at any time for

j~ maintenance or testing while retaining the ability to
. withstand single failure of one of the remaining instrument
'

channels. However, because of requirements to meet single
i failure criteria, bypass of any 2-out-of-4 voter is not

. permitted. LCO action times and required actions for fewer
! than the required number of APRM trip functions or
'

2-out-of-4 voter functions are consistent with what has
[, been previously approved for the BWR/4 ISTS.

The proposed change deletes the previously required APRM.

downscale scram trip in the Run mode. No postulated event'

{ takes credit for this downscale trip, and eliminating the
i logic for the trip reduces the potential for spurious
i

i
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scrams in testing, maintenance or operation. This change
was recommended in Reference 2.

The proposed TS change extends required surveillance
intervals of the APRM and RBM equipment to the maximum
periods supported by Reference 2. This reduction in
surveillance frequency is supported by the increased |
reliability and the extensive self-test capability of the
new hardware. Extending APRM surveillance intervals |

reduces the potential for spurious trips while testing is
being performed, thus enhancing the overall reliability of

.

|
plant operations. '

The following discusses the proposed changes associated
with implementing ARTS improvements and with expanding
operation to the MELLL region of the power / flow map. The
NRC has previously approved implementation of ARTS /MELLL j

changes at other BWRs (References 4, 5, 6 and 7) and has '

also approved expanding BFN's original operating region to
the Extended Load Line Limit region (References 8 and 9).

Reference 3 documents the results of analyses and
evaluations performed for BEN by GE to support the proposed
ARTS /MELLL changes. Appendix A of Reference 3 discusses
major features of the modified RBM system, and Section 10
provides an in-depth discussion of the RBM system
evaluation and requirements to support the ARTS
improvement. Sections 4 and 5 provide a description of
APRM improvements and a detailed discussion of the new
power- and flow-dependent thermal limits which support I

elimination of the previous APRM setpoint setdown
requirements. Reference 3 also provides documentation of

i

extensive analyses of operation in the MELLL region |

performed for BFN based on the Unit 2, Cycle 8 fuel core
loading. Specific allowable setpoints were generated in a
separate GE calculation for BFN (Reference 12) and will be
documented in the COLR report for individual fuel cycles.
As discussed in Reference 3, the analyses performed
typically yield generic limits which will be applicable to
future core reloads. Appropriate portions of these
analyses will be reconfirmed in cycle-specific core reload
analyses.

The evaluations documented in Reference 3 to justify the
safety of operation in the MELLL region consist of two
segments. One segment is that which is not fuel dependent.
The other segment is that which is fuel dependent, and
therefore, fuel cycle dependent. In general, the limiting
anticipated operational occurrences (AOOs) MCPR calculation
and the reactor vessel overpressure protection analysis are

El-33



_. . _ . _ _ . _ . _ _ _ _ _ _ _ . _ . _. __ ._ - . _ . _

1

I,

|
l
i

1 fuel cycle dependent. These analyses as presented in
Reference 3 are based on the BFN Unit 2, Cycle 8, core'

'
loading at the current rated core thermal power of 3293
megawatts thermal (MWt). For non-fuel dependent ].

evaluations such as containment responses, an uprated power'

level of 3458 MWt (105% of the current rated core thermal;
2 power) is used. The non-fuel dependent evaluations are
l' based on hardware design, geometries, and system

{ performance which are similar among the BFN units. Thus,

i these non-fuel dependent evaluation are generically

| applicable to BFN Units 1, 2, and 3 for MELLL region
; operation. As noted previously, appropriate portions of
.

these analyses will be reconfirmed in the cycle-specific
! reload analyses. Changes to setpoints, if necessary, will

] be presented in the cycle specific COLRs in the same manner
.

currently in place for cycle-specific limit changes.

; Evaluations of the specific changes associated with

| ARTS /MELLL implementation are summarized below:

I The proposed TS change revises the flow-biased APRM scram
setpoint Allowable Value from "s 0.58W + 62% RTP and s 120%

,

1 RTP" to "s 0.66W + 71% RTP and s 120% RTP.". The
: flow-biased APRM scram setpoint maximum (clamped) Allowable

[ Value of 120% does not change. In addition, the
flow-biased APRM rod block setpoints documented in the COLR'

will be changed. These changes incorporate new setpoints'

for the flow-biased APRM scram and rod block functionsi

! based on the MELLL Analytical Limits documented in

| Reference 3 and the setpoint calculations of Reference 12,
which are based on incorporation of the new NUMAC PRNM.

hardware.

For original plant operation with the maximum load line
limited to the rated rod line, the setpoint for the flow-
biased APRM scram line was s 0.66W + 54% RTP. With the
first expansion of the power / flow map to allow operation up
to the 108% rod line (references 8 and 9), the flow-biased
APRM flux scram line was modified to s 0.58W + 62% RTP.
With the proposed expansion of the power / flow map to
include the MELLL region depicted in Figure 2-1 of
Reference 3, the upper boundary of the analyzed operating
domain is further extended to the 121% rod line. The
proposed change in flow-biased APRM setpoints maximizes
plant operating flexibility, restores the slopes of the
flow-biased APRM scram and rod block setpoints to their
original design basis. values, and restores the original
design basis operating margin between the maximum extended
load-line and the APRM flow-biased scram setpoint.
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The purpose of the flow-biased APRM rod block is to block
|

control rod withdrawal when core power exceeds rated
'

conditions and approaches the scram level. Should
operation continue in a manner such that the power / flow
condition exceeds that specified by the APRM rod block
setpoint, the flow-biased APRM scram trip setpoint would
initiate a scram.

The proposed TS change revises LCO 3.3.2.1, Table 3.3.2.1-1
to reflect the change from flow-biased to power-dependent
RBM setpoints. The revisions to Table 3.3.2.1-1 are
consistent with the presentation in BWR/4 ISTS, Revision 1.
The RBM system is designed specifically to mitigate the
consequences of the RWE event and is not assumed to be
available to mitigate any other A00s. The current RDM
system configuration is described in detail in Section 10 i
of Reference 3. The modified RBM system configuration is !
also described in Section 10 and Appendix A of Reference 3.
The modified RBM system uses advances in electronics to

.

enhance instrumentation accuracy and improve the signal to |
thermal margin correlation. The RBM modifications |

incorporate power-dependent setpoints and provide a system |
response which more accurately reflects the actual margin |

to the safety limit at various power conditions.

Coincident with the modification of the RBM system,
analyses were performed which generically bound the
consequences of the RWE event. These analyses established
boundaries of power level and operating MCPR value.
Outside these values, no RWE event can result in exceeding
the MCPR safety limit or jeopardizing the fuel
thermal-mechanical design limits. Inside these boundaries
credit for the actions of the RBM is taken to limit the
consequences of an RWE event. This approach to analysis of
the RWE event included determining appropriate MCPR
requirements and corresponding RBM power-dependent
setpoints for the modified RBM system for current fuel
designs. By appropriate selection of the setpoints, the
RWE will not be the limiting event and will not determine
the operating limit MCPR. Appropriate RBM setpoints are
selected based upon cycle-specific MCPR operating limit
values (as determined from i.on-RWE events). The RBM
setpoints are, thus, reload-design dependent and are
documented in the COLR.

The TS change revises several footnotes in Table 3.3.2.1-1
to specify RTP and MCPR conditions where operability of the
RBM system is not required. Section 10.5 of Reference 3
documents that with RTP 2 90% and operating MCPR 2 1.40, or
with RTP < 90% and operating MCPR 2 1.70, withdrawal of any
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single control rod from the full-in to the full-out
position will not result in violation of the MCPR safety
limit. The proposed ISTS change adds additional MCPR
margin (resulting in MCPR values of 1.44 and 1.75) to
account for increases for specific reload core analyses
over the base 1.07 MCPR Safety Limit used in Reference 3
and as used in SL 2.1.1.2. Thus, under these upper limit
conditions, the RBM system is not required to function in
order to assure that an RWE has acceptable results.

The TS change deletes the requirements for flow-biased APRM
scram and rod block setpoint setdown, or APRM gain
adjustment under conditions when MFLPD is greater than the
Fraction of RTP (LCO 3.2.4); and, in lieu of these
requirements, implements flow- and power-dependent
operating thermal limits for APLHGR and MCPR. Related
Bases sections are revised to reflect deletion of LCO 3.2.4
and to include discussion of this new treatment of thermal
limits. Specifically, the change eliminates the
requirement for setdown of the flow-biased APRM scram and
rod block trip setpoints when the MFLPD is greater than the
Fraction of RRP and substitutes adjustments to the rated
MCPR and APLHGR operating limits that are flow- and power-
dependent. Analyses documented in Reference 3 demonstrate
that with the setpoint setdown requirement eliminated and
flow- and power-dependent thermal limits implemented, 1)
MCPR safety limit will not be violated as a result of any
AOOs, 2) all fuel thermal-mechanical design bases will
remain within the licensing limits described in the GE '

generic fuel licensing report GESTAR-II, and 3) peak |

cladding temperature and maximum cladding oxidation
fraction following a Loss of Coolant Accident (LOCA) will
remain within the limits defined in 10 CFR 50.46.

Figure 3.4.1-1, Thermal Power Versus Core Flow Stability
Regions, is modified to expand Region II to include the
power / flow map segment between 45% and 50% core flow, and
above the 108% rod line. This change is made to maintain |

compatibility with the improved BWROG Guidelines for I
Stability Interim Corrective Actions for plants operating I
under a MELLL expanded power / flow map. Prior to
implementation of MELLL, the existing APRM rod blocks and
load line limitations physically restricted reactor entry 1

in this area. With the MELLL expanded power / flow map and
i increased rod block lines, it becomes possible to operate

in this area. The BWROG Guidelines, however, classify this
area as a Region II restricted area, and to stay consistent
with BFN's commitments to implement the BWROG Stability
Guidelines, the TS Figure is modified to include this
power / flow map region as Region II area. SR 3.4.1.2 is
also modified to increase the SR domain from 45% to 50%
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I
j core flow to match the change in the Figure 3.4.1-1 core

flow value.

;

)
I IV. NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION |

l
1 TVA has concluded that operation of Browns Ferry Nuclear |

Plant (BFN) Units 1, 2 and 3 in accordance with the
proposed change to the technical specifications does not
involve a significant hazards consideration. TVA's
conclusion is based on its evaluation, in accordance with
10 CFR 50. 91 (a) (1) , of the three standards set forth in 10
CFR 50. 92 (c) .

1. The proposed amendment does not involve a sianificant
increase in the orobability or consecuences of an,

accident oreviousiv evaluated.

|
PRNM Chances: These proposed TS changes are associated

. with the NUMAC PRNM retrofit design. The proposed TS
'

changes involve modification of the LCOs and SRs for
equipment designed to mitigate events which result in

'

power increase transients. For the APRM system
mitigative action is to block control rod withdrawal or-

initiate a reactor scram which terminates the power-

*

increase when setpoints are exceeded. For the RBM
system mitigative action is to block continuous control

: rod withdrawal prior to exceeding the MCPR safety limit

| during a postulated RWE. The worst case failure of
i either the APRM or the RBM systems is failure to
i initiate mitigative action (failure to scram or block

rod withdrawal). Failure to initiate mitigative action
will not increase the probability of an accident. Thus,
the proposed changes do not increase the probability of
an accident previously evaluated.

For the APRM and the RBM systems, the NUMAC PRNM design,

: together with revised operability requirements (LCOs)
and revised testing requirements (SRs), results ini

| equipment which continues to perform the same mitigation
functions conditions with reliability equal to or
greater than the equipment which it replaces. Because
there is no change in mitigation functions and because
reliability of the functions is maintained, the
proposed changes do not involve an increase in the

i consequences of an accident previously evaluated.

ARTS /MELLL Chances: These proposed changes are
associated with implementation of the ARTS /MELLL
analyses. The proposed changes permit expansion of the
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,

j current allowable power / flow operating region and will
apply a new methodology for assuring that fuel thermal
and mechanical design limits are satisfied. Reference 34

evaluates operation in the MELLL region with assumed
i implementation of the ARTS changes. The conclusion of

Reference 3 is that for all events and parameters
considered, there is adequate design margin for
operation in the MELLL region. Because operation in the
MELLL region maintains adequate design margin, the.

proposed changes do not increase the probability of an
accident previously evaluated. !

'

In support of operation in the MFLLL region, the
i'

proposed change modifies flow-biesed APRM scram and rod :

block setpoints and implements new RBM power-biased |
: setpoints. No direct credit for the flow-biased APRM l

a scram or APRM flow-biased rod block is taken in J

! mitigation of any design basis event, although it
'

affords an additional margin to thermal limits for
events that result in slow power increases such as loss

i of feedwater heaters. Reference 3 includes a reanalysis
of applicable events and concludes design margins are

,

; not degraded by the proposed changes. |
3

The proposed changes to the RBM system potentially |

impact mitigation of the RWE. However, per discussion {:

j in Reference 3, the proposed RBM changes, will assure j
'

that the RWE is not a limiting event and that the RBM 1

continues to enforce rod blocks under appropriate*

: conditions.

Therefore, the proposed changes do not increase the
probability or the consequences of an accident-

!

| previously evaluated. |

|,

2. The crocosed amendment does not create the nossibility4 '

of a new or different kind of accident from any accident

previous 1v evaluated.
,

; The proposed PRNM and ARTS /MELLL changes involve
modification and replacement of the existing power range<

neutron monitoring equipment, modification of the
setpoints and operational requirements for the APRM anda

RBM systems, implementation of a new methodology for
administering compliance with fuel thermal limits, and
operation in an extended power / flow domain. These
proposed changes do not modify the basic functional4

' requirements of the affected equipment, create any new
; system interfaces or interactions, nor create any new
i system failure modes or sequence of events that could

4
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lead to an accident. The worst case failure of the
affected equipment is failure to perform a mitigation
action, and failure of this mitigative equipment does
not create the possibility of a new or different kind of j

accident. Therefore, the proposed changes do not create '

the possibility of a new or different kind of accident |
from any accident previously evaluated. )

3. The nronosed ===ndmant does not involve a sianificant
reduction in a margin of safety.

PRNM Chances: These proposed TS changes are associated
with the NUMAC PRNM retrofit design. The NUMAC PRNM
change does not impact reactor operating parameters or
the functional requirements of the power range neutron
monitoring system. The replacement equipment continues
to provide information, enforce control rod blocks, and
initiate reactor scrams under appropriate specified
conditions. The proposed change does not revise any
safety margin requirements. The replacement APRM/RBM
equipment has improved channel trip accuracy compared to
the current system, and meets or exceeds system
requirements previously assumed in setpoint analysis.
Thus, the ability of the new equipment to enforce
compliance with margins of safety equals or exceeds the
ability of the equipment which it replaces. Therefore,
the proposed changes do not involve a reduction in a
margin of safety.

ARTS /MELLL Changes: These proposed changes are
associated with implementation of recommendations
presented in the ARTS /MELLL analyses (Reference 3).
Operation in the MELLL region does not affect the
ability of the plant safety-related trips or equipment
to perform their functions, nor does it cause any
significant increase in offsite radiation doses
resulting from any analyzed event. Analyses documented
in Reference 3 demonstrate that, for operation in the
MELLL region, adequate margin to design limits is
maintained. Implementation of the ARTS improvements
provides flow- and power-dependent thermal limits which
maintain existing margins of safety in normal operation,
anticipated operational occurrences, and accident
events. Implementation of power-biased RBM setpoints
improves the margin of safety in a postulated RWE by
assuring that the RWE is not a limiting event. Thus, the
proposed changes do not involve a reduction in a margin
of safety.
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V. ENVIRONMENTAL IMPACT CONSIDERATION

The proposed change does not involve a significant hazards
consideration, a significant change in the types of or
significant increase in the amounts of any effluents that.
may-be released offsite, or an increase in individual or
cumulative occupational radiation exposure. Therefore, the
proposed change meets the eligibility criteria for
categorical exclusion set forth in .10 CFR 51.22 (c) (9) .
Therefore, pursuant to 10 CFR 51.22 (b), an environmental
assessment of the proposed change is not required.

:

|

|
1

|

|
-l

;

l
,

i

El-40

_. _ . - - -



, .- -.- --- - - . - . - . - - - - . - . --.- - .- .. - . . - . -

l

I i'
!

VI. REFERENCES
!

1. TVA letter to NRC, dated June 2, 1995, Browns Ferry
Nuclear Plant (BFN), - Units 1, 2, and Unit 3 -
Technical Specification (TS) 353 - Power Range Neutron
Monii_or (PRNM) Upgrade With Implementation of Average
Power Range Monitor (APRM) and Rod Block Monitor (RBM)
TS (ARTS) Improvements and Maximum Extended Load Line

,

Limit (MELLL) Analyses.

2. Licensing Topical Report, Nuclear Measurement Analysis
And Control Power Range Neutron Monitor (NUMAC PRNM)
Retrofit Plus Option III Stability Trip Function,
Volumes 1.and 2, NEDC-32410P-A, October 1995. Including
applicable-parts of NEDC-32410P, Supplement 1, May

,

1996,
1

1
3. GE Report, Maximum Extended Load Line Limit and ARTS j

Improvement Program Analyses for Browns Ferry Nuclear
Plant Unit 1, 2 and 3, _NEDC-32433P

4. Letter from NRC to Carolina Power & Light Company,
dated October 23, 1990, Issuance of Amendment No. 147
to Facility Operating License No. DPR-71 Regarding
Maximum Extended Operating Domain.

5. Letter from NRC to Carolina Power & Light Company,
dated October 12, 1989, Issuance of Amendment No. 168
to Facility Operating License No. DPR-62 Regarding
Maximum Extended Operating Domain.

6. Letter from NRC to Detroit Edison Company, dated |
May 15, 1991, Amendment No. 69 to Facility Operating
License No. NPF-43. ;

7. Letter from NRC to PECO Energy Company, dated
August 10, 1994, Expanded Operating Domain
(ARTS /MELLLA) Technical Specifications, Peach Bottom
Atomic Power Station, Unit 2.

8. Letter from NRC to TVA, dated December 18, 1990, |
lIssuance of Amendment (TAC No. 76934) (TS 285)

[ Extended Load Line Limit Analysis - Amendment 181 to
BFN Unit 2 Technical Specifications]

El-41

\

_ -.)



_ _ . . .. _ . _ . _ _ _ . _ . - _ . . _ . _ . - _ _ _ _ _ . . _ _ _ . _ _ _ _ _ _ _ _ _ ._

,

I

9. Letter from NRC to TVA, dated February 24, 1995, *

Issuance of Technical Specification Amendment for the
Browns Ferry Nuclear Plant Units 1, 2 and 3 (TAC Nos.
M89251, M89252, and M89253) (TS 339) (Extended Load
Line Limit and Revised Rod Block Monitor Operability
Requirements (Units 1 and 3); Deletion of Specific
Values.... (Units 1, 2, and 3)]

10. Letter from TVA to NRC, dated July 10, 1996, Browns
,

Ferry Nuclear Plant (BEN) - Units 1, 2, and 3 - |

Installation Schedule for the Stability Long-Term ]Solution For NRC Generic. Letter (GL) 94-02 1

11. Letter from NRC to. General Electric, dated September 5, !

1995, Acceptance of Licensing Topical Report-
NEDC-32410P,. Nuclear Measurement Analysis and Control

.

!

Power Range. Monitor (NUMAC-PRNM) Retrofit Plus Option
III Stability Trip Function (TAC No. M90616)

12. GE Calculation, APRM Neutron Flux, Flow-Biased-and
Scram Clamp and Rod Block, and RBM Neutron Flux i
Downscale, Power and Trip Setdown Calculations, 1
ARTS /MELLL(NUMAC) ---- Current-Rated Condition for
Tennessee Valley Authority, Browns Ferry Nuclear Plant,
EDE-28-0990, Revision 1, Supplement F, August 1995

]

'13. Letter from TVA to NRC, dated September'6, 1996, Browns 1

Ferry Nuclear Plant (BFN) - Units 1, 2, and 3 -
Technical Specification (TS) Change TS-362 - Request to
Convert Current TS to Improved Standard TS (ISTS)
Consistent with NUREG-1433, Revision 1

1
;

|

|

!

!
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ENCLOSURE 1.

ATTACHMENT 1

:

i
;

j Plant-Specific Information Required for NUMAC PRNM Retrofit
i

|' TS-353S1

I
I

4

4

i

,
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Plant-Specific 12ranttio2 Reqxired fer NUMAC PRNM Retrofit - |
l

The following information is provided to address the six Plant-Specific Actions listed in Section 5 l

of the NRC Safety Evaluation Report (SER) (Reference 11 of Enclosure 1) for |

NEDC-32410P-A. |
l

Plant Specific Actions |

)
1) Confirm the applicability of NEDC-32410, including clarifications and reconciled

differences between the specific plant design and the licensing topical report (LTR) design
descriptions.

Response

Design descriptions in Licensing Topical Report NEDC-32410P-A are directly applicable ;

both for the existing power range monitoring system and for the proposed Power Range :
Neutron Monitoring System (PRNMS) modification at Browns Ferry Nuclear Plant |
(BFN). Specific sections of NEDC-32410P-A which describe the current and the
proposed BFN design configurations are identified as follows: (Applicable LTR sections
and paragraph numbers are listed.)

Current Proposed

APRM Configuration 2.3.3.1.1-2 2.3.3.1.2-2 |

RBM Configuration 2.3.3.2.I-1 2.3.3.2.2-1' |
,

Recirculation Flow 2.3.3.3.1-1 2.3.3.3.2-2 s
Channels

.

Rod Control System 2.3.3.4.1-1 2.3.3.4.2-1
Interface

ARTS 2.3.3.5.1-2 2.3.3.5.2-1

Operator's Panel 2.3.3.6.1-1 2.3.3.6.2-1
Interface

2) Confirm the applicability of BWROG topical reports that address PRNMS and associated
instability functions, setpoints and margins.

Response

The PRNMS modification for BFN implements the instability detection algorithms
described in Boiling Water Reactor Owners Group (BWROG) topical reports
NEDO-31960, "BWR Owners' Group Long-Term Stability Solutions Licensing .;
Methodology," June 1991, and NEDO-31960 Supplement 1, "BWR Owners' Group Long ;

I

|
2-1 I
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&

1 Term Stability Solutions Licensing Methodology," March 1992. The final Oscilhtion
F Power Ranga Monitor (OPRM) setpoints and margins will be confirmed in accordance
j with the methodology described in BWROG topical report NEDO-32465-A, "BWR
j Owners' Group Reactor Stability Detect and Suppress Solutions Licensing Basis
: Methodology and Reload Applications," August 1995. Any action required as a result of
j the NRC's review of NEDO-32465-A will be addressed as part of a separate OPRM TS !

! change submittal to be provided to the NRC for review prior to activation of the OPRM :

trip function in the PRNMS. )
:

.

| 3) Provide plant-specitic revised Technical Specifications (TS) for the PRNMS functions
: consistent with NEDC-32410, Appendix H.

f Runonne

i
j BFN's proposed TS change TS-353S1 contains two groups of changes. One group of

changes is related to the proposed PRNMS modification; these changes are labeled-

t "[PRNM]" in Enclosure 1, Section I. The other group of changes is related to the
: proposed, concurrent implementation of ARTS /MELLL improvements; these changes are
I labeled "[ ARTS /MELLL]" in Enclosure 1, Section I. The TS-353S1 changes are based

i on the TS-362 submittal which is currently under NRC review. TS-362 converts BFN's
i custom TS to the BWR/4 ISTS format, consistent with NUREG-1433, Revision 1.

>

; The PRNMS-related changes proposed in TS-353Si are very similar to the examples
presented in NEDC-32410P-A, Appendix H, Section H.I.1, " Example of Changes for,

i. Improved Standard Tech Specs." Specific differences are tabulated in this attachment's
! Table 1, " Comparison of TS-353SI with NEDC-32410P-A."
?.

} Table 2 provides an itemized summary of the ARTS /MELLL-related changes and
identifies page numbers of NEDC-32433P, April 1995, related to the changes. The NRC

,

! SER did not specifically request a comparison of the ARTS /MELLL TS changes. Since,
j however, in some cases, PRNMS changes and ARTS /MELLL changes are associated,

TVA is providing this comparison to assist NRC in their review,i

i
'

4) . Confirm that the plant-specific environmental conditions are enveloped by the PRNM
i equipment environmental qualification values.

.

! Response
i

BFN's design change process and implementing procedures require documentation or4

demonstration that the environmental conditions at the mounted location of safety-related

components are within the environmental qualification envelope of those components.
,

Thus, as pan of the normal design change process, BFN's environmental conditions, ati

applicable locations, will be confirmed to be within the envelope of the PRNMS
equipment environmental qualification values. Specific parameters of the PRNMS2

environmental qualification envelope are discussed as follows:

2-2
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.

Temperature: The PRNM control room electronics is qualified for continuous |
cperation in the temperature range 5 to 50 *C (41 to 122 *F); these are the same i

temperatures to which the existing power range monitoring equipment is qualified.
'

|.

Normal control room temperature is 76 *F, and maximum abnormal temperature is
: 104 *F. Thus, allowing for temperature differences between the ambient room and f

the mounting panels plus reasonable heat loads expected of the PRNM equipment
,

'

t (less than for the existing equipment), the PRNM control room electronics will be '

; well within the qualified range. !

j Humiditv: The PRNM control room electronics is qualified for continuous
operation in a humidity range of 10% to 90%. Normal control room relative4

humidity is in the range of 40% to 60%, which is well within the range for which
the PRNM equipment is qualified.

Pressure The PRNM control room electronics is qualified for continuous
operation in a pressure range of 13 to 16 pounds per square inch absolute (-0.4 to )
+1.7 pounds per square inch gauge). Normal control room pressure is maintained !

slightly higher than atmospheric pressure, between 0.125" and approximately 0.5" l
of water (gauge). This is within the qualified pressure range. ;

i

Radiation: The PRNM control room electronics is qualified for continuous ;

operation with a Dose Rate s 0.001 Rads /hr and Total Integrated Dose (TID)
'

s 1000 Rads. Control room dose rates and TID are within the qualified range. i

Seismic Acceleration: Calculations confirm that the maximum seismic accelerations
at the mounting locations of the PRNM equipment do not exceed the qualification
limits of that equipment,

I

Electromagnetic Interference: TVA has previously provided information to the
NRC by letter dated December 23,1993, Browns Ferry Nuclear Plant (BFN) Units
1,2 and 3 - Reply to NRC Request to Provide Results of BFN Electromagnetic
Interference / Radio Frequency Interference (EMI/RFI) Tests and On-Site Surveys
for the Reactor Building Ventilation Radiation Monitoring System (TAC Nos.
M84161, M84162 and M84163). Based on the previously provided test results,
the BFN environment satisfies the conditions and limitations defined in
EPRI TI 102323 and is within the qualification envelope of the PRNM equipment.

5) Confirm that administrative controls are provided for manually bypassing
APRM/OPRM channels or protective functions, and for controlling access to the
panel and the APRM/OPRM channel bypass switch.

Response

The level and method of control of bypass of the APRM/OPRM channels is the same as
for the current APRM channels. At BFN the APRM/OPRM channel bypass switch is
located in the Main Control Room and is under the direct control and supervision of the

2-3
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;

licensed Unit Operator. The bypass switch cannot be am-M without the knowledge and |
permission of the Unit Operator. The Unit Operator's knowledge of TS requirements for |
operability of the APRM/OPRM channels, together with Conduct of Operations |

procedures and PRNMS operating or surveillance instructions, provides adequate I
administrative controls for manually bypassing APRM/OPRM channels or protective
functions, and for controlling access to the panel and the APRM/OPRM channel bypass

4

switch. |
1

6) Confirm that any changes to the plant operator's panel have received human factors
reviews per plant-specific procedures.

Remonne

BFN's design change process and implementing procedures require completion of a
Human Factors Engineering (HFE) Process Checklist and performance of an HFE review
of changes to the plant operator's panel. An HFE review, per applicable procedures, of
the proposed changes to the operator's panel will be performed, and documentation of that
review will be included in the final design change package (s) for the PRNMS.

>

e
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|

] TcW 1
j Comparison of TS-353S1 with NEDC-32410P-A, Appendix H
:

rh.e 1 NEDC-
I Secties I 32410F-A Coasparisen of TS 353Si with NEDC-32410P-A

leem # Appendia H
; Pass #

j 3 H3 TS-353St implements the changes as shown in the LTR.

| 5 H-7 BFN SR 3.3.1.1.9 is revised to be specific to IRMs since a separate APRM calibration SR has
I been created as revised SR 3.3.1.1.13.

- 6 H5 TS-353St implements the change shown in the LTR for SR 3.3.1.1.3. In BFN TS the comparable
i surveillance requirement is numbered SR 3.3.1.1.11.

; 7 H7 TS-353St revises BFN TS SR 3.3.1.1.13 to match the wording of SR 3.3.1.1.13 as presented in

; the LTR for this CHANNEL CALIBRATION with 18-month frequency.

8 H-7 TS-353S1 revises BFN TS SR 3.3.1.1.16 to match the wording of SR 3.3.1.1.11 as presented in

j, the LTR for this CHANNEL FUNCTIONAL TEST with 184-day frequency.
I

{ 9 H-9 & 10 TS-353S1 revises the APRM requirements of Table 3.3.1.1-1 to match the requirements as

j presented in the LTR. Numbering of the BFN SRs and footnote differs from the LTR example;
; but the content of the requirements is identical. BFN chooses to retain the existing APRM

: Function descriptions. rather than revise them to the wording of the LTR.
|

10 H-12 TS-353SI implements the change as shown in the LTR.

! 11 H 13 TS-353SI revises BFN SR 3.3.2.1.4 to match the wording of SR 3.3.2.1.7 as presented in the LTR

| for this CHANNEL CALIBRATION with 18-month frequency.
!

4 16 N/A LCO 3.10.8.a is revised to correlate with the revisions to Table 3.3.1.1 1
i

i 17 N/A SR 3.10.8.1 is revised to correlate with the revisions to Table 3.3.1.1 1
$
j 24 H-15 TS-353St revises the APRM Bases description to match the wording as presented in the LTR.
a

| 25 H-15 & 16 TS-353SI revises the Bases description of APRM Function 2.a to match the wording as presented
j in the LTR. except that the existing name of this function is retained.
;

4 26 H-17 & 18 TS-353S1 revises the Bases description of APRM Function 2.b to match the wording as presented
j in the LTR. except that the existing name of this function is retained.
:

| 27 H 19 TS-353S1 revises the Bases description of APRM Function 2.c to match the wording as presented
in the LTR, except that the existing nar af this function is retained.

| 28 H-20 & 21 TS-353S1 implements the changes a .wn in the LTR.

| 29 H 21 TS-353St implements the changes a awn in the LTR.
I

1 30 H-22 -TS-353S1 implements the changes ; own in the LTR.
!

31 H-23 TS-353SI implements the changes own in the LTR, except for a difference in the numbering-

of the reference.
,

i
4

}

!

j
<
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! Table 1 (c:sti2 red)
! Comparison of TS-353S1 with NEDC-32410P-A, Appendix 5

i

I Emeisseev 1 NEDC-
i Secties I 32410F A Cesaparteen of TS-353St wish NEDC-32410P A
'

Iteas # Appendia N |
Pese # !

32 H-24 & 25 TS-353Si implements the changes as shown in the LTR, except for a difference in the numbering
of the reference..

i

! 34 N/A TS-353SI changes the title of this Bases section in Unit 1 TS to make it identical to the Unit 2 and
'

I Unt 3 TS.
;

} 35 H-30 TS-353St implements changes comparable to what is shown in the LTR Bases discussion of
; SR 3.3.1.1.11. Differences are due to differences in numbering of the SRs and in the Bases
j discussion formats. |
4 i

j 36 N/A TS-353SI revises this Bases discussion to make it applicable for both SR 3.3.1.1.9 and I
SR 3.3.1.1.13.

!
j

-

,

$ 37 H-27 TS-353St deletes the discussion of SR 3.3.1.1.11; this i: the same as deletion of the Bases

| discussion of SR 3.3.1.1.3 in the LTR.
i
; 38 H-32 TS-353St revises the Bases discussion of SR 3.3.1.1.14 to incorporate the changes shown in the
I LTR for SR 3.3.1.1.15. Differences are due to differences in numbering of the SRs. j

; 39 Ii 34 TS-353SI revises the list of references to include the changes as shown in the LTR. Differences
!j are due to differences in numbering of the references

>
,

| 40 H-35 TS-353SI implements the changes as shown in the LTR. |

! 42 H 36 TS-353S1 implements the changes as shown in the LTR. Differences are due to differences in
4 numbering of the references. .

43 H-37 TS-353SI revises the RBM calibration interval to 18 months. This is not shown as a change in the
LTR because the LTR example specification already included the 18 month interval.

45 H 39 TS-353S1 incorporates the reference shown in the LTR, differences are due to different numbering
of the references.

47 N/A The Bases for LCO 3.10.8 are revised to correlate with the revisions to Table 3.3.1.1-1

48 N/A The Bases for SR 3.10.8.1 are revised to correlate with the revisions to Table 3.3.1.1-1

2-6
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i I

:

Tcble 2
| Comparison of TS-353S1 with BWR/4 ISTS, NUREG-1433, Revision 1

,

I and with Recommendations of NEDC-32433P
'

!

!
! Emelemur, I BWR/4 Comparisen of TS 353St wie BWR/4 ISTS, NUREG-1433, Revielen 1

| Sectien ! ISTS, and witti Reconianeadaelens of NEDC-32433P, MELLL and ARTS Improvenneet Prograan

| Item # Revisian 1 Analysis for Browns Ferry Units 1,2, and 3
2 Secties #
!

j 1 1.1 The definition of MFLPD is indicated as " optional" in the BWR/4 ISTS. This definition is deleted
: by TS-353St because it is no longer required in BFN TS due to ARTS /MF1.1.f. Change.
4

2 3.2.4 LCO 3.2.4 for Average Power Range Monitor (APRM) Gain and Setpoints is indicated as optional
j in the BWR/4 ISTS. This section is deleted by TS-353S1, consistent with the recommendation of

NEDC-32433P, Section 11, item (1).

4 SR 3.3.1.1.2 BWR/4 ISTS indicates that the deleted phrase is optional. TS-353St makes this change consistent
j with deletion of LCO 3.2.4, as described above.
1

9 Table TS-353S1 revises the APRM tiow-biased scram setpoint consistent with the recommendations of
I 3.3.1.1-1 NEDC-32422P, Section 11, item (7).

12 SR 3.3.2.1.8 TS-353St adds a new surveillance requirement to support the change to power-dependent RBM
setpoints. This SR is the same as SR 3.3.2.1.4 in the BWR/4 ISTS. This change is consistent with
NEDC-32422P, Section 11, Items (8) and (9).

13 Table TS-353S1 revises the RBM requirements similar to the requirements in Table 3.3.2.1-1 of BWR/4
3.3.2.1-1 ISTS. This change is consistent with NEDC-32422P, Section 11, Items (8) and (9). RBM

setpoints values continue to be documented in the COLR. An adjustment to the MCPR values in
footnotes a, b, f, g, and h was made to account for an MCPR Safety Limit (SL) of 1.10 in ISTS
SL 2.1.1.2 versus that used in NEDC-32422P (1.07).

14 N/A In the FREQUENCY column for SR 3.4.1.2, the core flow is changed from 45 % to 50% to match
revised Figure 3.4.1-1. See the next item for discussion.

15 N/A The Power / Flow stability map is expanded to add the map segment between 45 % and 50% core
flow, and above the 108% rod line. ISTS does not have an equivalent figure. The revision is made
to maintain current commitments to BWROG Stability Monitoring Guidelines pending activation of
the OPRM. This change is consistent with the NEDC 32422P discussion in Section 9.2.

18 B 3.2.1 TS-353St revises the Bases discussion of APLHGR limits to reflect the change to power and flow
dependent limits. The revised wording the same as the discussion in BWR/415TS. 'Ihis change is
consistent with NEDC-32433P, Section 11, items (4), (5), and (10).

19 B 3.2.1 TS-353Si revises the Bases discussion of APLHGR LCO to reflect the change to power and flow
dependent limits. The revised wording the same as the discussion in BWR/4 ISTS.

20 B 3.2.1 TS-353St revises the references in the APLHGR Bases section to include the new ARTS /MELLL
analysis and include additional references identified in BWR/4 ISTS.

21 B3.2.2 TS-353St revises the Bases discussion of MCPR operating limits and LCO to reflect the change to
power and flow dependent limits. The revised wording is the same as tre discussion in BWR/4
ISTS. This change is consistent with NEDC-32422P, Section 11, items (2), (3) and (10).

.
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i

l

Table 2 (continued)
Comparison of TS-353S1 with BWR/4 ISTS, NUREG-1433, Revision 1

and with Recommendations of NEDC-32433P

Emeleeure 1 BWR/4 Consparisen of TS-353Si with BWR/4 ISTS, NUREG-1433, Revision 1
Section 1 ISTS, and with Receanseendations of NEDC-32433P, MELLL and ARTS Imeprovenient Program

liens # Revisina 1 Analysis for Browns Ferry Units 1,2, and 3
,

4 Sectiem #

i

22 B 3.2.2 TS-35351 revises the references in the MCPR Bases section to include the new ARTS /MF1.1.1.;

analysis and includes an additional reference identified in BWR/4 ISTS.

23 B 3.2.4 TS-353St deletes the Bases discussion of LCO 3.2.4 because the LCO is deleted. This is
consistent with NEDC-32422P, Section 11. Items (1) and (10).

33 B 3.3.1.1 TS-353S1 deletes a Bases reference to LCO 3.2.4 which is deleted. This is consistent with
NEDC-32433P, Section 11, Items (1) and (10).

. 41 B 3.3.2.1 TS-353St revises the Bases discussion of the RBM to reflect implementation of ARTS |
I

improvements. When revised, the Bases discussion is similar to the discussion in BWR/4 ISTS.'

44 B 3.3.2.1 TS-353St revises the Bases discussion of the RBM SR 3.3.2.1.8 to reflect implementation of

ARTS improvements. When revised, the Bases discussion is similar to the comparable discussion
,

;
in BWR/4 ISTS. This change is consistant with NEDC-32433P, Section 11, Item (10).

|

i
'

46 N/A In the Bases discussion for the power / flow stability map, the core flow value is changed from 45 %
to 50% to corrospond with changes to SR 3.4.1.2 and Figure 3.4.1-1. The power / flow map
Region 11 stability monitoring area expands to meet BWROG Guidelines for MELLL plants. This

i change is consistent with the discussion in Section 9.2 of NEDC-32433P. BWR/4 ISTS do not
have a corresponding Bases section.

i

4

i

.a

d

i
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ENCLOSURE 2
TENNESSEE VAILEY AUTHORITY (TVA)
BROWNS FERRY NUCLEAR PLANT (BFN)

UNITS 1, 2, and 3

FROPOSED TECHNICAL SPECIFICATIONS (TS) CHANGE TS-353S1
MARKED PAGES

I. AFFECTED par 3' LIST

Unit 1 Unit 2 Unit 3

1.1-4 1.1-4 1.1-4
3.2-5 3.2-5 3.2-5
3.2-6 3.2-6 3.2-6

*

3.3-1 3.3-1 3.3-1

3 3.3-3 3.3-3 3.3-3
through through through

,

j 3.3-7 3.3-7 3.3-7
3.3-17 3.3-17 3.3-17

i through through through
3.3-20 3.3-20 3.3-20
3.4-3 3.4-3 3.4-3 |

3.4-4 3.4-4 3.4-4 1

3.10-20 3.10-20 3.10-20
3.10.22 3.10.22 3.10-22

B 3.2-1 B 3.2-1 B 3.2-1
through through through
B 3.2-5 B 3.2-5 B 3.2-5
B 3.2-8 B 3.2-8 B 3.2-8
B 3.2-12 B 3.2-12 B 3.2-12
through through through
B 3.2-17 B 3.2-17 B 3.2-17
B 3.3-6 B 3.3-6 B 3.3-6
through through through
B 3.3-12 B 3.3-12 B 3.3-12
B 3.3-21 B 3.3-22 B 3.3-22
through B 3.3-23 B 3.3-23
B3 1-23 B 3.3-26 B 3.3-26
B 3.1-25 B 3.3-29 B 3.3-29
B 3.3-26 through through
B 3.3-28 B 3.3-32 B 3.3-32
through B 3.3-42 B 3.3-42
B 3.3-30 through through
B 3.3-32 B 3.3-44 B 3.3-44
B 3.3-42 B 3.3-49 B 3.3-49
through through through
B 3.3-44 B 3.3-52 B 3.3-52
B 3.3-49 B 3.4-3 B 3.4-3
through B 3.4-7 B 3.4-7
B 3.3-52 B 3.10-34 B 3.10-34
B 3.4-3 B 3.10-37 B 3.10-37
B 3.4-7

B 3.10-34
B 3.10-37

11. MARKED PAGES

See attached.

|
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.[. . . /. . . / . 3 /-5atooin . . . . . . . . . j
'

3.3 INSTRUMENTATION 3.3-1. . . . . . . . . . . .........

3.3.1.1 Reactor Protection System (RPS) Instrumentation 3.3-1. .

3.3.1.2 Source Range Monitor (SRM) Instrumentation . 3.3-9. . . .

3.3.2.1 Control Rod Block Instrumentation
'

3.3-15.........

3.3.2.2 reedwater and Main Turbine High Water Level Trip
Instrumentation . 3.3-21. . . . . . . .........

3.3.3.1 Post Accident Monitoring (PAM) Instrumentation . 3.3-23. .

3.3-273.3.2 Backup control System . . . . . . .........

3 1.4.1 End of Cycle Recirculation Pump Trip (EOC-RPT)
Instrumentation . 3.3-29. . . . . . . .........

3.3.4.2 Anticipated Transient Without Scram Recirculation
Pump Trip (ATWS-RPT) Instrumentation 3.3-32i . . . . . .

3.3.5.1 Emergency Core Cooling System (ECCS) Instrumentation 3.3-35

3.3.5.2 Reactor Core Isolation Cooling (RCIC) System
Instrumentation . . 3.3-48. . . . . . .........

,

3.3.6.1 Primary containment Isolation Instrumentation 3.3-51. . .-

3.3.6.2 Secondary containment Isolation Instrumentation 3.3-58. .

3.3.7.1 Qontrol Room Emergency Ventilation (CREV)
3.3-62System Instrumentation . . . . .........

3.3.8.1 Loss of Power (LOP) Instrumentation 3.3-66. . . . . . . .

3.3.8.2 Reactor Protection System (RPS) Electric Power
3.3-70Monitoring . . . . . . . . . . . . .........

i

L
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Definit.w. .
1.1

1.1 Definitions (continued)

LOGIC SYSTEM FUNCTIONAL A LOGIC SYSTEM FUNCTIONAL TEST shall be a test
TEST of all required logic components (i.e., all.

; required relays and contacts, trip units, solid
state logic elements, etc.) of a logic circuit,

; from as close to the sensor as practicable up to,
but not including, the actuated device, to verify
OPERABILITY. The LOGIC SYSTEM FUNCTIONAL TEST may
be performed by means of any series of sequential,,

' overlapping, or total system steps so that the
entire logic system is tested.

MUM RACT The P0 shaIbe the la estvalufofthe
{ OF LIM ING fra ion of miting p density n the re.

POWE ENSI (MFLP ) Th fracti of limitin power d sity s 1 be t

t LHGR isting at iven lo tion ideo b )
ihe speci ied LHGR li it for at bun a type j

MINIMUM CRITICAL POWER The MCPR shall be the smallest critical power
RATIO (MCPR) ratio (CPR) that exists in the core. The CPR is

that power in the assembly that is calculated by
application of the appropriate correlation (s) to
cause some point in the assembly to experience
boiling transition, divided by the actual assembly
operating power.

MODE A MODE shall correspond to any one inclusive
combination of mode switch position, average
reactor coolant temperature, and reactor vessel
head closure bolt tensioning specified in
Table 1.1-1 with fuel in the reactor vessel.

OPERABLE-OPERABILITY A system, subsystem, division, component, or
device shall be OPERABLE or have OPERABILITY when
it is capable of performing its specified safety
function (s) and when all necessary attendant
instrumentation, controls, nomal or emergency
electrical power, cooling and seal water,
lubrication, and other auxiliary equipment that
are required for the system, subsystem, division,
component, or device to perform its specified
safety function (s) are also capable of performing
their related support function (s).

(continued)

BFN-UNIT I I.1-4 Amendment
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i *

!
:

i APRM Gain and Setpeints'

i 3.2.4
i

! 3.2 POWER RIBUTION MITS
i

!

j 3.2.4 Av age Power ange Monitor ( ) Gain and S points 1
4

i

| LC0 .2.4 MFLPD sha be less than equal to Fract of RTP; or !.

;

| b. Each r utred APRM set int specified i he COLR shall
i be ma applicable;

c. Ea required AP gain shall be ad sted such that the
; readings ar a 100% times MF .

i

! !

i APP ICABILITY: ERMAL POWER = 5% RTP..
!
:

i CTIONS
,

COM[ETIONTIMEREQUIR ACTION

:

g I
a

i 4 A. quirements of e A.1 isfy the hours
| /C0notmet. equirements of the

f LCO.,
,

) \i
i %) j

I % B. Required tion and .1 Reduce THE POWER 4 hours0 associ ed Completion to < 25% RTP;

| (]i
Time t met.

i Q '

/| O
i

!
;

:
i

i

!
1

i
i

i
1 -

,

:

U

}
,

[ BFN-UNIT 1 3.2-5 Amendment
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.

!
;

I APRM Gair and Setpoints-

; 3.2.4

SURVEILLANCE RE REMENTS

[ [ [ FREQUENCY [

i SR 3.2. 1 TE-------------------- --------- --- -.-

1 Not req red to be t if SR 3.2. 2 is
{ satisf for LC .2.4 Iten b o c

requi nts.;

|
... ......... ............... ............

:

i rify MFL is within limi O e within.

i hours after
|

251f, RTP

|' E
! |- Y \ 24 hours
i ) 1 thereafte

4
%. iRJ1

3.2.4.2 ---.--...----- ----NOTE----------- - ------
!

Not required o be est if SR 3.2. 1 isi {

| %g satisfied f LCO 3.2.4 Ites a
j 9 requirene s.
; g ......... .................... ............

kD Verify PRM setpoints or ga s are adjust 12 hours.

i for e calculated MFLPO.

i / /
;

:

| A
. ..

/
I

BFN-UNIT 1 3.2-6 Amendment
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i

' i

RPS Instrumentation
3.3.1.1

I
f

l 3.3 INSTRUMENTATION

| 3.3.1.1 Reactor Protection System (RPS) Instrumentation

.

: LCO 3.3.1.1 The RPS instrumentation for each Function in Table 3.3.1.1-1
shall be OPERABLE.

APPLICABILITY: According to Table 3.3.1.1 1.'

l.

ACTIONS

.....................................R0TE.....................................
"
,

| Separate Condition entry is allowed for each channel.
..............................................................................

~

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Place channel in 12 hours ----NOTE-
'

'

channels inoperable. trip. Not applicable for dg

(~' ) 9E [ l .r2d j

'''
[ (*,'t o s 2 a, 2.b, A.2 1 ace associated trip 12 hour w'

system in trip.-
2.c.or2.d.
---s:= -p

b

a [8. One or more Functions B.1 Place channel in one 6 hours
with one or more trip system in trip.
required channels
inoperable in both QB
trip systems.

B.2 Place one trip system 6 hours
in trip. '

,

C. One or more Functions C.1 Restore RPS trip 1 hour
with RPS trip capability.
capability not

,

maintained.

(continued)

BFN. UNIT 1 3.3 1 Amend ent

4

_ - -



. . _ _

RPS Instrumentation.

; 3.3.1.1

,

! SURVEILLANCE REQUIREMENTS
;

....................................-NOTES------------------..--..-....-...... ,

1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS |
; Function.

2. When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required
Actions may be delayed for up to 6 hours provided the associated Function
maintains RPS trip capability.

|

i..............................................................................,

SURVEILLANCE FREQUENCY
4

I
' ~

.

; SR 3.3.1.1.1 Perform CHANNEL CHECK. 24 hours |

'
,

'

SR 3.3.1.1.2 ------------------NOTE-------------------;

Not required to be performed until 12
hours after THERMAL POWER a: 25% RTP. J,

: .........................................

Verify the absolute difference between 7 days
the average power range monitor (APRM)

! channels and the calculated oower i.s ,jg,
s; ?% RIPFplus ny ga aGJ teeny T

._

regirgby 0 3.2 4, "Av age #1worJ |<

) tR uge , nit (AP Setp nts"/w11' ep
operating at a: znw nir. --

,

'
i
i

T

SR 3.3.1.1.3 ----->.-----------NOTE-------------------
,|

.

Not required to be performed when
entering MODE 2 from MODE 1 until l

|12 hours after entering MODE 2.'

.........................................
4

,

Perform CHANNEL FUNCTIONAL TEST. 7 days

(continued)

4

BFN-UNIT 1 3.3-3 Amendment
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,

. .

f

RPS Instrumentatien.

j 3.3.1.1

s

i SURVEILLANCE REQUIREMENTS (continued)
a

: SURVEILLANCE Fr.EQUENCY
k

i

) SR 3.3.1.1.4 Perform CHANNEL FUNCTIONAL TEST. 7 days

i

}
i

SR 3.3.1.1.5 Verify the source range monitor (SRM) and Prior to,

intermediate range monitor (IRM) channels withdrawing-

overlap. SRMs from the
fully inserted

j. position
.

; *

i

t
i SR 3.3.1.1.6 ------.---..--.---NOTE-------------------
! Only required to be met during entry into -

.

i, MODE 2 from MODE 1.

j

j Verify the IRM and APRM channels overlap. 7 days

!

J

1

| SR 3.3.1.1.7 Calibrate the local power range monitors. 1000 effective
j full power-

hours'

i

|
4

\
i SR 3.3.1.1.8 Perform CHANNEL FUNCTIONAL TEST. 92 days

i
!

|
| SR 3.3.1.1.g ...............-..N0TES-- --------------

: 1. Peutron detectors are excluded.

2. ForFunction| not required
~ to be performed ntering MODE 2
! from M00E 1 until 12 hours after
; entering MODE 2.
1 .........................................

i
Perform CHANNEL CALIBRATION. 92 days4

\

!

|
(Continued) i

!
'

a

$, |

;

1 BFN-UNIT 1 3.3 4 Amendment
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!

i

RPS Instrumentation,

3.3.1.1
;

i

.
SURVEILLANCE REQUIREMENTS (continued)

i

: SURVEILLANCE FREQUENCY

!

) SR 3.3.1.1.10 Perform CHANNEL CALIBRATION. 184 days

! n,L L1
: urx r1 ,

freer m_3 m /
~

5

SR 3.3.1.1.11 fAdf t t
_ _ _

'

c nne p to on r= s

h { Y9"
5

SR 3.3.1.1.12 Perfonn CHANNEL FUNCTIONAL TEST. 18 months:

i
i

SR 3.3.1.1.1 rform CHANNEL CALIBRATION. 18 nths.

! (~
j SR 3.3.1.1.14 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months j
,

!
I!

: SR 3.3.1.1.15 Verify Turbine Stop Valve-Closure and j
j Turbine Control Valve Fast Closure, Trip 18 months
3 011 Pressure-Low Functions are not
j 4 bypassed when THERMAL POWER is a 30% RTP.

! ;

@ _. _
-

' v

!

_

__

'
SR 3.3.1.1.16 NOTE 184 days

For Function 2.a, not required to be performed W
when entering MODE 2 from MODE 1 until
12 hours after entering MODE 2. I

f
{

i

Perform CHANNEL FUNCTIONAL TEST \/

-- -

-

- __ 7_
,

NOTE *
1. Neutron detectors are excluded.
2. For Function 2.a, not required to be performed

when entering MODE 2 from MODE 1 until
12 hours after entering MODE 2.

--.----- - .

BFN-UNIT 1 3.3-5 Amendment
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I

|

4 l

RPS Instrumentation |

1 3.3.1.1 |

,

3 Table 3.3.1.1 1 (page 1 of 3)
4 seector Protection system Instrimentation

i

; APPLICA8LE Cote!Tious
MBEs IN REQUltED REFERENCD5

CTNta CnemeELs Fem'

SPECIFIS Pte TRIP REQUltED SURVEILLANCE ALLOWASLE
,

j FUNCTION COW ITIOMs sTsTEM ACTION 0.1 REGUIRE4 Nis VALUE

1. Interendiate Range,

1 Monitors
a

i s. seutron FLs -Nish 2 3 G sa 3.3.1.1.1 s 120/125
i sa 3.3.1.1.3 divisions of |
j sa 3.3.1.1.3 full scale |
! Sa 3.3.1.1.6 i

) sa 3.3.1.1.9
SR 3.3.1.1.14,

| $(e) 3 N sa 3.3.1.1.1 s 120/125
*

e sa 3.3.1.1.4 divisions of
1 sa 3.3.1.1.9 futt scale
| sa 3.3.1.1.14
1

b. Inap 2 3 G sa 3.3.1.1.3 mA
' *

: sa 3.3.1.1.14

i S e) - 3 m sa 3.3.1.1.4 mAt
sa 3.3.1.1.14,

2. Aversee Power sense

| Monitors

s. Neutron Flux -Nigh, 2 G st 3.3.1.1.1 A. s 151 RTP
setdoun (st' KJ.A AD),

sa 3.3.1.1.6
,

sa 3.3.1.1. o, Gyp /

3a !:liisg
; "

<< +7ea w
3, 4/F sa 3.3.1.1.1 5b. Flow Blased sleuteted 1 4

Thornet Power -Nigh sa 3.3.1.1.2 IfPand;

sa 3.3.1.1.M(7
s 1201 aTP

{ sa 3.3.1.1 s3
sa 3.3.1.17 ./g,i

'

)y)
c. neutron Flum -Nigh 1 F sa 3.3.1.1.1 s 1205 RTP

sa 3.3.1.1.2
sa 3.3.1.1.

e SR 3.3.1.1 /3,

sa___3.3.1.1 /4
($ 13.3 J. Y.hD-&.

(conttrued
|

(a) With any control red withdream frae a core ,cett containing one or more fust assemelles.
;

#W _ e

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

i

a
<

k

BFN-UNIT 1 3.3-6 Amend e :'

:
'
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}

RPS Instrumentation1

, 3.3.1.1
!
!

! Table 3.3.1.1 1 (poes 2 of 3)
j Reacter protection system trutrumentation

3

APPLICASLE ConDITIQuS
i MESEs OR REaulRED REFERENCED

: OTNER CNANNELs FROM
SPECIFIS PER TRIP REGUIRO SURVEILLANCE ALLOWASLE#

FUNCTION Coe lflous sYsfEN ACfl0N D.1 REGutREMEWis VALUE

2. A wrege Power Range
monitors (continued)

: VA-/ie / / / /3 / '/ 3, ;;;a = Ry,, .7 ~

T sa .3.1. 14i

j Insp 1,2 .) [ G dR/ 2 f.: C4 FN NA
i sll 1 . . 1.4 8/g,

,

; Cla CKA 14),M
| 3. Reacter* Vesset steen 1,2 2 G Sa 3.3.1.1.1 s 1055 pois
j Dome Pressure -Migh st 3.3.1.1.8

sa 3.3.1.1.10
sa 3.3.1.1.14

1 4. Reacter vessel Water 1,2 2 G $8 3.3.1.1.1 t $34 inches'

'

Level -Lew, Level 3 sa 3.3.1.1.8 above vesset
! sa 3.3.1.1.13 tore
i sa 3.3.1.1.14
) 5. mein steem isoletten 1 8 F sa 3.3.1.1.8 s 10E clesed
i veLve *C1eeure sa 3.3.1.1.13
| sa 3.3.1.1.14

1 4. Drywell Pressure -Nish 1,2 2 G sa 3.3.1.1.8 5 2.5 pois
j sa 3.3.1.1.13

sa 3.3.1.1.14 s

! 7. Scre. . er.e Veiu.e
Water Level -Nish'

i

,' e. Reelstance
Temperature 1,2 2 G sa 3.3.1.1.8 s 50 settone

' Detector sa 3.3.1.1.13
| Sa 3.3.1.1.14

5 *) 2 N' N 3.3.1.1.8 s 50 e*Llen*I1
'

sa 3.3.1.1.13
i sa 3.3.1.1.14
*

b. Fleet switch 1,2 2 G sa 3.3.1.1.5 s 50 settons,

sa 3.3.1.1.13'

i sa 3.3.1.1.14
! 5(e) 2 N sa 3.3.1.1.8 s 50 settonsj- Sa 3.3.1.1.13

sa 3.3.1.1.14,

!.
'

f (continuec)

(e) With any centret red withdraun free a core cell contelning one er mere fuel essembtles.
'

-

- - - _.,_ __

__

i (b) Each APRM channel provides inputs to both trip systemsj
__

.
-

-
- -- ,-

j e. 2 Out-Of 4 Voter 1,2 2 G SR 3.3.1.1.1 N/A |

1 SR 3.3.1.1.14
! SR 3.3.1.1.16
i
!

:
;

BFN-UNIT 1 3.34 Amendient
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1
1

!
4 Control Rod Block Instrumentation
! 3.3.2.1 )
i

i ACTIONS (continued) :

I COMITION REQUIRED ACTION COMPLETION TINE I
l

! |
4 ,

E. One or more Reactor E.1 Suspend control rod lamediately '

Mode Switch-Shutdown withdrawal. )
Position channels' 1

l

|
inoperable, gg

| E.2 Initiate action to Immediately
i fully insert all-

i insertable control
i rods in core cells
: containing one or

more fuel assemblies,,

i
f

4

i -

;

i |

! SURVEILLANCE REQUIREMENTS l
4

L ..................................... NOTES------------------------------------

| 1. Refer to Table 3.3.2.1-1 to determine which SRs apply for each Control Rod
1 Block Function.
:

4 2. When an RBM channel is placed in an inoperable status solely for
perfomance of required Surveillances, entry into associhted Conditions'

i and Required Actions may be delayed for up to 6 hours provided the
associated Function maintains control rod block capability.4

; ..............................................................................

t SURVEILLANCE FREQUENCY

/61;

hks| SR 3.3.2.1.1 Perform CHANNEL FUNCTIONAL TEST.

i

i
(continued)

I

l

!
I

BFN-UNIT 1 3.3 17 Amendment
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1

Contral Rod Block Instrumentation
3.3.2.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

|

SR 3.3.2.1.2 .-----------...---NOTE------------------- 1

Not required to be performed until I hour
after any control rod is withdrawn at
s 10% RTP in MODE 2.
.........................................

Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.2.1.3 ------------------NOTE-------------------
Not required to be performed until I hour
after THERMAL POWER is s 10% RTP in
MODE 1.

'

.........................................

Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.2.1.4 --------..--------NOTE-------------------
Neutron detectors are excluded. / 8 m,,, [/,5
.........................................

i

hsPerform CHANNEL CALIBRATION.

SR 3.3.2.1.5 Verify the RWM is not bypassed when 18 months
THERMAL POWER is s 10% RTP. |

|

.

|SR 3.3.2.1.6 ------------------NOTE-------------------
Not required to be performed until I hour
after reactor mode switch is in the
shutdown position.
.........................................

Perform CHANNEL FUNCTIONAL TEST. 18 months

(continued)

BFN-UNIT 1 3.3-18 Amendment
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,

i

Control Rod Block Instrumentation
3.3.2.1

! SURVEILLANCE REQUIRENENTS (continued)
;

| SURVEILLANCE FREQUENCY
'

,

SR 3.3.2.1.7 Verify control rod sequences input to the Prior to.

RWM are in conformance with BPWS. declaring RWM'

| OPERABLE

| following
i loading of

sequence into
44, RW

;

I
"

b - -

~

$ SR 3.3.2.1.8 NOTE. 18 months
i Neutron detectors are excluded. W

Verify the F.BM: V
! I a. Low Power Range - Upscale Function is

|
not bypassed when THERMAL POWER is

4 2 28% and 5 63% RTP.
! b. Intermediate Power Range - Upscale

f' Function is not bypassed when THERMAL k'

'
POWER is > 63% and s 83% RTP.

; c. High Power Range - Upscale Function is
j not bypassed when THERMAL POWER is

! > 83% RTP.
;

i

|
;

i

|

|

BFN-UNIT 1 3.3 19 Amendment

4



. . - -. - .- -- . -. . . - -. - -

i Control Rod Block Instrumentation
! 3.3.2.1
.

i

i
febte 3.3.2.1 1 (pope 1 of 1)

Centret Red glock instrumentation*

|

|

APPLICAaLE
I moots Qa

ofnen:
SPECIFIED REQUltt0 SAVEILLANCE ALLOWAaLE

3 FUNCTICRI Colelfloss CHAmstLS titu!RisENTS VALugj

1. Red Stock leanitor

hef(Flfelesed[
(4), ) 2 as 3. 2 (.

%<
;

2 sa 3.3.2.1.1 sad.[Insp (JMk)
2 sa 3.3.2.1.1 (f)()),(h)g, Deanscale sa 3.3.2.1.4

)
i 2. ned worth stinimiter 1(*1,2(83 1 Sa 3.3.2.1.2 un

Sa 3.3.2.1.3
sa 3.3.2.1.5.

', sa 3.3.2.1.7
5
i

3. Reacter leede switch -Shutdeun (d) 2 Sa 3.3.2.1.6 IIA
'

d Peettien
i

7 . - . p a .sP o .df L2 28% and s 83% RTP and MC,R < ,3j j (e)

(b) THER8thL POWEA aM /td4Afd IICPR < % and s g g

j (c) With TNERetAL P0. a s 105 RTP.
* *

Reester made euttch in the shutdown positten.(d)

Less then er essel .to the Atteuebte Vetue specified in tM COLA.'
(e)

(ff) THERMAL POWER > 83% and < 90% RTP and MCPR < 1.75.
:

j h(g) ' THERMAL POWER 2 90% RTP and MCPR < 1.44.

| (h) THERMAL POWER 2 28% and < 90% RTP and MCPR < 1.75.

| (i) Greater than or equal to the Allowable Value specified in the COLR.

h U _

-

i (el
SR 3.3; 1(a) 2

Low Power Range - Upscale pa.
SR 3.3.2.1.8

{
i

! b. Intemediate Power Range - Upecale (b) 2 SR 3.3.2.1.1 (e)
"

,

!
SR 3.3.2.1.8 |

(fl.(9) 2 SR 3.3.2.1.1 (el
I

High Power Range - Upscale SR 3.3.2.1.4j c.
i SR 3.3.2.1.8

be#'"3.3-20
BFN-UNIT 1

4,

:
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Recirculation Loops Operating
3.4.1

SURVEILLANCE REQUIREMENTS
SURVtlLLANCE

FREQUENCY

SR 3.4.1.1 --------------------NOTE-------------------
Not required to be performed until 24 hours !
after both recirculation loops are in
operation.
........................................... 1

|Verify recirculation loop jet pump flow 24 hours -

mismatch with both recirculation loops in
operation is:

a. s 10% of rated core flow when
operating at < 70% of rated core flow;
and

1

b. s 5% of rated core flow when operating ,

at a 70% of rated core flow. |
|

i

SR 3.4.1.2 Verify the reactor is outside of Region I Immediately
and II of Figure 3.4.1-1. after any

increase > 5%
RTP while
initial co
flow is A4%
of rated.

AND TO o

immediately
after any
decrease of
> 10% rated
core flow while
initial thermal
power is > 40%
of rated.
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1 SOM Test-Refueling
j 3.10.8 I

7
,

i

i 3.10 SPECIAL OPERATIONS

3.10.8 SHLTTD0let MARGIN (SOM) Test-Refueling !
!

| LCO 3.10.8 The reactor mode switch position specified in Table 1.1-1 !
.

; for M00E 5 may be changed to include the startup/ hot standby
j position, and operation considered not to be in MODE 2, to
j allow SOM testing, provided the following requirements are
; met: !

a. LC0'3.3.1.1, " Reactor Protection System
'

j Instrumentation," MODE 2 requirements for Functions 2.a A l

: and 2.e of Table 3.3.1.1-1; |

t

i b. 1. LC0 3.3.2.1, " Control Rod Block Instrumentation,'
|

MODE 2 requirements for Function 2 of
Table 3.3.2.1-1, with the banked position withdrawal4

! sequence (BPWS) requirements of SR 3.3.2.1.7 changed
: to require the control rod sequence to confors to-.
! the SOM test sequence,
.

98
;

| 2. Conformance to the approved control rod sequence for
i

the SOM test is verified by a second licensed*

3 operator or other qualified member of the technical
j staff;

I

c. Each withdrawn control rod shall be coupled to the
associated CRD;

j d. All control rod withdrawals during out of BPWS control
rod moves shall be made in notch out mode;

a
'

e. No other CORE ALTERATIONS are in progress; and

f. CRD charging water header pressure a 940 psig.

APPLICA8ILITY: MODE 5 with the reactor mode switch in startup/ hot standby
position.

.

.

AmencN M
BFN-UNIT 1 3.10-20

.
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|
!

i

i

! SOM Test-Refueling
3.10.8'

:
!

} SURVEILLANCE REQUIREMENTS
.

| SURVEILLANCE FREQUENCY

i
-

!
! SR 3.10.8.1 Perform the N00E 2 applicable SRs for LC0 According to
| 3.3.1.1, Functions 2.a and 2.e of Table the applicable

'* SRs; 3.3.1.1-1.
|

2. 4, .

\ .

i

SR 3.10.8.2 -------------------NOTE--------------------
Not required to be met if SR 3.10.8.3
satisfied.|

- .

: ...........................................

I

l Perfom the N00E 2 applicable SRs for According to
: LC0 3.3.2.1, Function 2 of Table 3.3.2.1-1. the applicable
j SRs

,

:

$

i

! SR 3.10.8.3 -------------------NOTE--------------------
1 Not required to be met if SR 3.10.8.2

| satisfied.
i

i Verify movement of control rods is in During control

| compliance with the approved control rod rod movement

|
sequence for the SDN test by a second

j licensed operator or other qualified member
of the technical staff.

!

)
3

1

i SR 3.10.8.4 Verify no other CORE ALTERATIONS are in 12 hours
progress.

|

1 (continued)
!

!
!

: .

!

|
4

l

BFN-UNIT 1 3.10-22 Amend **nt
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APLHGR
B 3.2.1

,

.

B 3.2 POWER DISTRIBUTION LIMITS
j

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)
'

i

i BASES

:

BACKGROUND The APLHGR is a measure of the average LHGR of all the fuel
rods in a fuel assembly at any axial location. Limits on
the APLHGR are specified to ensure that the fuel design

j limits identified in Reference 1 are not exceeded during
abnormal operational transients and that the peak claddings

' temperature (PCT) during the postulated design basis loss of
coolant accident (LOCA) does not exceed the limits specified,

in 10 CFR 50.46.

:
1 -

APPLICABLE The analytical methods and assumptions used in evaluating
| SAFETY ANALYSES the fuel design limits are presented in References 1 and 2.
; The analytical methods and assumptions used in evaluating
i Design Basis Accidents (DBAs), abnormal operational

transients, and normal operation that determine he APLHGR
,

limits are presented in References 1, 2, 3, 4, d 7,
-

| Fuel design evaluations are performed to demonstrate that
j the 1% limit on the fuel cladding plastic strain and other
: fuel design limits described in Reference 1 are not exceeded
1 during abnormal operational transients for operation with

LHGRs up to the operating limit LHGR. APLHGR limits are,

i equivalent to the LHGR limit for each fuel rod divided by
the local oesiing factor of the fuel assembly.f A di

| q} 05Mye*7'"E "? '""Y' "y "Y'"7 * ' ,
LOCA analyses are then performed to ensure that the above;

! determined APLHGR limits are adequate to meet the PCT and
maximum oxidation limits of 10 CFR 50.46. The analysis is'

performed using calculational models that are consistent
i with the requirements of 10 CFR 50, Appendix K. A complete

discussion of the analysis code is provided in Reference 5.
i 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
i 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 LOCAt

analysis divided by its local peaking factor. A
;

(continued).

,
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j

- --

j APLHGR limits are developed as a function of exposure and the various )
j

| operating core flow and power states to ensure adherence to fuel design
; limits during abnormal operational transients (Reference 7). Flow
| dependent APLHGR limits are determined using the three dimensional BWR
! simulator code (Reference 8) to analyze slow flow runout transients. The.
; flow dependent multiplier, MAPFAC,, is dependent on the maximum core
'

flow runout capability. The maximum runout flow is dependent on the
i existing setting of the core flow limiter in the Recirculation Flow Control
1 System.

| |

! Based on analyses of limiting plant transients (other than core flow |
| increases) over a range of power and flow conditions, power dependent

multipliers, MAPFAC,, are also genertted. Due to the sensitivity of the
transient response to initial core flow levels at power levels below those at
which turbine stop valve closures and turbine control valve fast closure
scram trips are bypassed, both high and low core flow MAPFAC, limits are i
provided for operation at power levels between 25% RTP and the l

previously mentioned bypass power 9 vel. The exposure dependent
APLHGR limits are reduced by mal FAC, and MAPFAC, at various
operating c.onditions to ensure that all fuel design criteria are met for '

normal operation and abnormal operational transients. A complete
discussion of the analysis code is provided in Reference 9.

l

;
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i

t.

;
APLHGR

8 3.2.1
4

BASES

i ~

.

, APPLICA8LE conservative multiplier is applied to the LHGR assumed in
i SAFETY ANALYSES the LOCA analysis to account for the uncertainty associated
; (continued) 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. k
; -

| APPLICABILITY The APLHGR limits are primarily derived from fuel designj evaluations and LOCA and transient analyses that are ~ assumed
4

to occur at high power levels. Design calculations (Ref. 4)
and operating experience have shown that as power isj

j 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 prompti

scram initiation during any significant transient, therebyL effectively removing any APLHGR limit compliance concern in
i MODE 2. Therefore, at THERMAL POWER levels s 25% RTP, the
! reactor is operating with substantial margin to' the APLHGR
j limits; thus, this LCO is not required.

>

;

j ACTIONS JA
! If any APLHGR exceeds the required limits, an assumption
t regarding an initial condition of the DBA and transient
i analyses may not be met. Therefore, prompt action should be

taken to restore the APLHGR(s) to within the required limits,
*

such that the plant operates within analyzed conditions and
j within design limits of the fuel rods. The 2 hour
*

Completion Time is sufficient to restore the APLHGR(s) to
within its limits and is acceptable based on the low
probability of a transient or DBA occurring simultaneously
with the APLHGR out of specification.

For operation at other than 100% power and 100% recirculation flow
conditions, the apt.HGR vperating limit is determined by multiplying the
smaller of the MAPFAC and MAPCAC, factors times the exposurep
dependent apt.HGR limi:s.

(continued)
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:

APLHGR |
'

B 3.2.1 |

Y

] BASES (continued)
a
j

j ACTIONS B.,.1
: (continued)
1

If the APLHGR cannot be restored to within its required
i limits within the associated Completion Time, the plant must
i be brought to a MODE or other specified condition in which
L the.LCO does not apply. To achieve this status, THERMAL!

POWER sust be reduced to < 25% RTP.within 4 hours. The
allowed Completion Time is reasonable, based on

; operating experience, to reduce THERMAL POWER to < 25% RTP
in an orderly manner and without challenging plant systems.;

! SURVEILLANCE SR 3.2.1.1
|. REQUIREMENTS

APLHGRs are required to be initially calculated within,

12 hours after THERMAL POWER is a 25% RTP and then every._

| 24 hours thereafter. They are compared to the specified
! limits in the COLR to ensure that the reactor is operating !'

within the assumptions of the safety analysis. The 24 hour
|Frequency is based on both engineering judgment and.
:

; recognition of tb slowness of changes in power distribution
during normal operation. The 12 hour allowance after>

i THERMAL POWER = 25% RTP is achieved is acceptable given the*

1arge inherent margin to operating limits at low power !; levels. '

4

|
:

REFERENCES 1. NEDE-240ll-P-A-11 " General Electric Standard
} Application for Reactor Fuel," November 1995.
i

: 2. FSAR, Chapter 3. |
t

i 3. FSAR, Chapter 14.
{!

4

4. FSAR, Appendix N.
,

1,

! 5. NEDC-32484P, " Browns Ferry Nuclear Plant Units 1, 2,
. and 3, SAFER /GESTR-LOCA Loss-of-Coolant Accident |

| Analysis," Revision 1, February 1996.-

:

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

,

'

f 7

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

j 8. NEDO 30130-A, " Steady State Nuclear Methods," May 1985.
i 9. NEDO 24154, " Qualification of the One-Dimensional Core Transient Model for
} Boiling Water Reactors," October 1978.
.
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MCPR
B 3.2.2

'

-8 3.2 POWER DISTRIBUTION LIMITS

! B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)

I

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.

The analytical methods and assumptions used in evaluatingAPPLICABLE
.

SAFETY ANALYSES the abnormal operational transients to establish the
o erating limit MCPR are presented in References 2, 3, 4,

To ensure that the MCPR SL is not exceeded during) 4.] $, 3
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 (ACPR). When the largest ACPR is
added to the MCPR SL, the required operating limit MCPR is
obtained.

(continued)
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MCPR
B 3.2.2

BASES

:

APPLICABLE [
SAFETY ANALYSES /

(continued) f '

(Flowddendent orrect n factor ,or MCPR 1 its ar

\dete ined by teady ate the 1 hydrau'ic metho with
key ysics esponse nputs be hmarked .Ling the hree
dim siona BWR sim ator cod (Ref. 6) o analy e slo flow

I
Q ru ut tr sients. The flow dependen correcti n fac

r is )
,

(/ (/y'/ d ende on the aximum c e flow 1 iter se ing i the'

circ ation F1 Contro System. j
"r,

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.

;

T
2

: APPLICABILITY The MCPR operating limits are primarily derived from
transient analyses that are assumed to occur at high power
levels. Below 25% RTP, the reactor is operating at a i

iminimum recirculation pump speed and the moderator void
ratio is small. Surveillance of thermal limits below |
.25% RTP is unnecessary due to the large inherent margin that i

ensuresthattheMCPRSLisnotexceededevenifalimiting}
'

trans'ient occurs. Statistical analyses indicate that the
i

i

The operating limit MCPR is deterroined by the larger of the MCPR, and .

MCPR, limits. j

I

1

o

(continued) I
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|

|NSERT 8:
I _- = ,

i The MCPR operating limits derived from the transient analysis are
,

dependent on the operating core flow and power state (MCPR, and
i MCPR,, respectively) to ensure adherence to fuel design limits during the

worst transient that occurs with moderate frequency (Reference 8). Flow,

} dependent MCPR limits are determined by steady state therm'al hydraulic
I methods with key physics response inputs benchmarked using the three
; dirransional BWR simulator code (Referet." S) to analyze slow flow
;- runout transients. The operating limit is os,,andent on the maximum core
4 flow limiter setting in the Recirculation Flow Control System.

i

Power dependent MCPR limits (MCPR,) are determined by the one,
,

| dimensional transient code (Reference 9). Due to the sensitivity of the j
; transient response to initial core flow levels at power levels below those at
I which the turbine stop valve closure and turbine control valve fast closure
| scrams are bypassed, high and low flow MCPR, operating limits are
| provided for operating between 25% RTP and the previously mentioned
j bypass power level.
;

f

:
|
;

4

1

;

,

r
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MCPR
8 3.2.2

! BASES
a

REFERENCES 5. FSAR, Appendix N.
(continued)"

: 6. NE00-30130-A, " Steady State Nuclear Methods,"
' May 1985.

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

'
1

$ b -

i

n

8. NEDC 32433P, " Maximum Extended Load Line Limit and ARTS Improvement
;

Program Analyses for Browns Ferry Nuclear Plant Units 1,2, and 3 " April 1995.
1 ' 9. NEDO 24154, " Qualification of the One-Dimensional Core Trantient Model for

|
Boiling Water Reactors," October 1978.

4

i

!
,

!

,

i
i

1 |

.I

,

!

!
s

i
1

4

i

4
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,

APRM Gain and Setpoints'

B 3.2.4
:
'

B 3.2 POWER DISTRI ION LIMITS
; 1

| B 3.2.4 Average ower Range Monitor (AP Gain and Setpoin
!

[BASES

;

BACKGR0 0 The OPERABILI of the APRMs and t ir setpoints s an;

j- initial con tion of all safety alyses that sume rod
insertion on reactor scram. plicable GOC are GDC 10,

'
4 " Reactor esign," GDC 13, "In rumentation a Control,"
! GDC 20 Protection System F ctions," and 3C 23,
! " Prot tion System Failure odes" (Ref. 1 . This LCO is !

: prov ded_to require the A M gain or AP flow biased s am .

.~ se oints to be adjuste hen operatin under conditi s of |
j cessive power peakin to maintain a eptable margi to the
: uel cladding integri Safety Limi (SL) and the f 1
; claddir.g 1% plastic train limit.

d The condition of cessive powe peaking is det ined by i

N the ratio of th actual power aking to the 1 iting power i
'peaking at RTP This ratio i equal to the tio of the

|

L
core limitin FLPD to the F action of RTP RTP),where

/ FRTP is the asured THE POWER divide y the RTP.
Excessive wer peaking e ists when:

Q FLPD
,3,.

'

% FRTP

Q indic ing that MFLP is not decrea ng proportionately to
N the verall power duction, or c versely, that power

pe ing is incre ng. To maint n margins similar to oseg )! a RTP conditio , the excessiv power peaking is
1 mpensated by gain adjust t on the APRMs or adj ment

I of the APRM s points. Eith of these adjustments as
effectively he same resul as maintaining MFLPD 1 s than
or equal t FRTP and thus aintains RTP margins r APLHGR
and MCPR.

The n ally selected PRM setpoints positio the scram
abov the upper boun of the normal power / ow operating'

re on that has be considered in the d ign of the fuel
r s. The setpoi s are flow biased wi a slope that
pproximates th upper flow control 1 e, such that an

approximately nstant margin is mai ained between the flow
biased trip 1 el and the upper op ating boundary for core
flows in ex ss of about 45% of r ted core flow. In the
range of i requent operations low 45% of rated core flow.

(continuM.
,
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APRM Gain and Setpoints
.2.44

BASES

j

BACKGROUND the margin to scram i reduced because of t nonlinear core
(continue flow versus drive fl w relationship. The ormally selected

APRM setpoints are upported by the anal es presented in
1 References 1 and that concentrate on vents initiated fr
; rated condition Design experience s shown that mini
'

deviations occ within expected mar ins to operating mits
(APLHGR and M R), at rated condit 4n: for normal po r .,

i
distributio However, at other than rated condi ons,.

control ro patterns can be est lished that si ficantly-

reduce th margin to thermal 1 mits. Therefor , the flow,

biased A scram setpoints y be reduced d ing operation
: when th combination of TH L POWER and PD indicates an
| exces- ve power peaking d tribution.

! Y The PRM neutron flux s gnal is also usted to more
ci sely follow the fu cladding hea flux during power.

) g ansients. The APR neutron flux ignal is a measure of! '

i he core thermal p er during st dy state operation.'

f During power tran ents, the AP signal leads the ac al
; core thermal pow response b ause of the fuel the al time

; constant. Ther fore, on po r increase transient the APRM

/ signal provid a conserv vely high measure o core
thermal pow By passi the APRM signal thr gh anQ j .

; *% electronic ilter with time constant less an, but
j Q approxim ely equal , that of the fuel t rmal time

) constan , an APRM
nsient response th3 more closely'

follo actual fu cladding heat flu s obtained, while ai

cons rvative ma* in is maintained. " e oelayed response of
th filtered signal allows th ' low biased APRM scram|

,

j 1 vels to b ositioned closer t he upper bound of the
; ormal pow and flow range, wi out unnecessarily causi
! reactor rams during short d ation neutron flux spike .

The'se ikes can be caused insignificant transient such-

as p ormance of main st line valve surveillanc or
; mo tary flow increases f only several percent.

~

APPLICABLE The acceptance cr' eria for the APRM gain setpoint

SAFETY ANALYSES adjustments are hat acceptable margins o APLHGR and MCPR)
be maintained o the fuel cladding int rity SL and the fuel-

cladding 1% astic strain limit.

FSAR saf y analyses (Refs. 2 an ) concentrate on the
rated wer condition for whict he minimum expected margin"

to t operating limits (A and MCPR) occurs.

(continued)

!
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APRM Gain and Setpoints
B 3.2.4

.

1 BASES [
APPLICABLE LCO 3.2.1, "A GE PLANAR LINE HEAT GENERATION RATE
SAFETY ANA ES (APLHGR)," d LCO 3.2.2, " MIN UM CRITICAL POWER RATIO

(contin d) (MCPR)," it the initial m gins to these operating limi
at rate onditions so tha specified acceptable fuel de gn

.! limits re met during tr ients initiated from rated
cond ions. At initial ower levels less than rate evels,'

! th argin degradatio of either the APLHGR or th CPR

d ing a transient c be greater than at the r ed
ondition event. is greater margin degrada on during the
transient is pri rily offset by the larger nitial margin
to limits at th lower than rated power 1 els. However,

,

power distrib ions can be hypothesized at would resul n
reduced mar - s to the pre-transient rating limit, en>

i Q combined w h the increased severity f certain tran ents

at other an rated conditions, th SLs could be a roached.! [i Q Lt subs ntially reduced power 1 els, highly p'e ed power ;
,

istr utions could be obtaine that could red e thermal~ (q
' A prevent or mitigate suc situations, ei er the APRM gain

; l

lar s to the minimum level required for t nsient events.

s adjusted upward by th ratio of the c limiting MFLPD |'

|. Q o the FRTP, or the fl biased APRM se m level is required (
; :o be reduced by the tio of FRTP to e core limiting (

Q I IFLPD. Either of se adjustments ffectively counters the>

,
I (ncreasedseverit (f some events other than rated<

( ) conditions by p por tionally inc asing the APRM gain or'

j ijproportional1 .owering the fl biased APRM scram
setpoints, endent on the creased peaking that may be

;

i encounter-
.

The AP gain and setpo' ts satisfy Criteria 2 and f the
NRC licy Statement ef. 4).,

:

LCO Meeting any on of the following conditic sures
acceptable o rating margins for event escribed above:

a. Limi ng excess power peaking-

b. R ucing the APRM flow bi' ed neutron flux upscale
cram setpoints by mult ying the APRM setpoints by

the ratio of FRTP and e co e limiting value of
MFLP0; or

]
,

s

(continued)
_
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APRM Gain and Setpoints.
f B 3.2.4

,

|

BASES

b /
LCO c. Increasing A $M gains to cause the to read,

antinued) a 100 times 1FLP0 (in %). This co ition is to
account f the reduction in marg' to the fuel
cladding ntegrity SL and the f cladding 1% plas c !<

i strain mit.
;
'

MFLPD is t ratio of the limitin LHGR to the LHGR mit
' for the s cific bundle type. power is reduced if the

design p er distribution is m ntained, MFLPD is educed in
y propor on to the reduction i power. However, f power

,

peaki increases above the esign value, the LPD is not
.

|'

redu d in proportion to t reduction in pow Under !4
.

the conditions, the APR gain is adjusted pward or the
AP flow biased scram s points are reduc accordingly. |

'

i) 1 W n the reactor is op ating with peaki less than the |'

j f sign value, it is n necessary to mo fy the APRM flow |
'

M iased scram setpoin s. Adjusting AP gain or setpoints is
% equivalent to MFLP ess than or equ to FRTP, as stated in

|/
,

the LCO.i 9
; N
' g For compliance ith LC0 Item b ( RM setpoint adjustmen or

Item c (APRM in adjustment), ly APRMs required to

h (j|
,

OPERABLE per C0 3.3.1.1, "Re tor Protection System RPS)'

Instrumenta on," are requir to be adjusted. In ddition,
4

each APRM y be allowed to ave its gain or set nts
;

adjusted ndependently of ther APRMs that are ving their'

j gain or etpoints adjust .

' i

l'

APPLICABILITY Th MFLPD limit, AP gain adjustment, nd APRM flow biased )
.

s am and associa d setdowns are pro ded to ensure that
| he fuel claddin integrity SL and e fuel cladding

1% plastic str limit are not v ated during design ba s
transients. discussed in the ases for LCO 3.2.1 and;

!
LCO 3.2.2, s ficient margin t these limits exists bel w ,

| 25% RTP an therefore, thes requirements are only
i necessary hen the reactor 's operating at a 25% RTP
!

!

ACTIONS A,d
.

the APRM gain setpoints are not with' limits while
; the MFLPD has e eeded FRTP, the margin the fuel cladding
-

integrity SL a the fuel cladding 1% stic strain limit
i i

(continued) '
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APRM Gain and Setpoints
B 3.2.4

/BASES

ACTION A.1 (continued)

may be reduced. herefore, prompt acti should be taken to
restore the MF to within its requi d limit or make
acceptable AP 1 adjustments such th the plant is operatin'
within the sumed margin of the s ety analyses.

The 6 ho Completion Time is ally sufficient to r tore
either le MFLPD to within li ts or the APRM gain oy

4 setpo ts to within limits d is acceptable based n the ;

}
low obability of a trans' nt or Design Basis A dent

,

oc rring simultaneously ith the LC0 not met.g

\u
'If MFLPD cannot b restored to within i required limits-

,

Q within the asso ated Completion Time the plant must be i

\ .

brought to a E or other specifie condition in which e

LCO does not pply. To achieve t ~ status, THERMAL P R

p is reduced < 25% RTP within 4 ours. The allowed i

| Completio ime is reasonable, ased on operating
experien , to reduce THERMAL OWER to < 25% RTP ' an
orderl manner and without allenging plant sy ems.

SURVEILLANCE 3.2.4.1 and SR 3 .2
REQUIREMENTS / /

The MFLPD is requ ed to be calculat and compared with
FRTP, or APRM ga' s or setpoint, t ensure that the reactor
is operating w hin the assumpti s of the safety analysis.
These SRs ar only required to termine the MFLPD and,
assuming MF D is greater tha FRTP, the appropriate g or
setpoint, nd are not inten d to be a CHANNEL FUNCT AL
TEST for he APRM gain or ow biased neutron flu cram
circut y. The 24 hour equency of SR 3.2.4.1 chosen to
coin de with the deter ination of other the limits,

spe fically those fo the APLHGR (LC0 3.2. The 24 hour |.

F quency is based both engineering ju ment and I

ecognition of th slowness of changes ' power distribution |
during normal op' ation. The 12 hour llowance after .

THERMAL POWER 25% RTP is achieve is acceptable given the |

large inhere margin to operati limits at low power
levels.

(cont m .* :
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APRM Gain and Setpoints
B 3.2.4

[BASES

} SURVEILLANCE SR 3.2.4.1 and SR 3.2. (continued)
REQUIREMENTS

: The 12 hour Frequency f SR 3.2.4.2 req es a more freq nt
verification than if FLPD is less tha or equal to FRP

'

When MFLP0 is grea r than FRP, more apid changes in ower
distribution are pically expected

REFE CES 1. 10 CF 0, Appendix A, G 10, GDC 13, G 20,
and C 23.

,

,

'

2. F R, Chapter 14..

3. FSAR, Chapter 3.

4 NRC No. 93-102 " Final Policy S tement on Te nical
Specification mprovements," J y 23, 1993.

|

/
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RPS Instrumentation
B 3.3.1.1

i

; BASES

,

! APPLICABLE 1.a. Intermediate Rance Monitor Neutron Flux-Hiah
i SAFETY ANALYSES, (continued) !
! LCO, and

i

! APPLICA8ILITY unexpected reactivity excursions. In M00E 1, the APRM
! System and the RBM provide protection against control rod

I

{ withdrawal error events and the IRMs are not required. I

i
1.b. Intermediate Rance Monitor-Inon

j .

; This trip signal provides assurance that a minimum number of
i IRMs are OPERA 8LE. Anytime an IRM mode switch is moved to

any position other than " Operate," the detector voltage4

i drops below a preset le' vel, or when a module is not plugged
) in, an inoperative trip signal will be received by the RPS
i unless the IRM is bypassed. Since only one IRM in each trip
! system may be bypassed, only one IRM in each RPS trip system,

may be inoperable without resulting in an RPS trip signal.

i This Function was not specifically credited in the accident
i analysis but it is retained for the overall redundancy and
I diversity of the RPS as required by the NRC approved
| licensing basis.
?

j Six channels of Intermediate Range Monitor-Inop with three
! channels in each trip system are required to be OPERABLE to
: ensure that no single instrument failure will preclude a
| scram from this Function on a valid signal.

l

i Since this Function is not assumed in the safety analysis, ;

there is no Allowable Value for this Function.'

1 i

i This function is required to be OPERABLE when the I
'

j Intermediate Range Monitor Neutron Flux-High Function is
required.

: [ Averaae Power Ranae Monitor

J 2.a. Averaae Power Rance Monitor Neutron Flux-Hiah.
| Setdown f
| "The AP channe s receiv input sign s from th local po r !

! range nitors LPRMs) thin the r ctor core o provid an
! indi tion of he power distributi and loca power
; cha es. Th APRM cha els averag these LP signals o
i pr ide a co tinuous i dication o averaas wtor o er

a few reent to greater th RTP o% operation at

) (continued)
!
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} INSERT C:

|
2 -

J
,

i The APRM channels provide the primary indication of neutron flux within
the core and respond almost instantaneously to neutron flux increases.,

i The APRM channels receive input signals from the local power range
4 monitors (LPRMs) within the reactor core to provide an indication of the

power distribution and local power changes. The APRM channels average
these LPRM signals to provide a continuous indication of average reactor;

I power from a few percent to greater than RTP. |

I
4

i The APRM System is divided into four APRM channels and four 2-out-of-4 l

| voter channels. Each APRM channel provides inputs to each of the four ]
j voter channels. The four voter channels are divided into two groups of :
' two each, with each group of_two providing inputs to one RPS trip
i system. The system is designed to allow one APRM channel, but no voter !

.

channels, to be bypassed. A trip from any one unbypassed APRM will |

f result in a " half-trip" in all four of the voter channels, but no trip inputs.to )either RPS trip system. A trip from any two unbypassed APRM channels,

| will result in a full trip in each of the four voter channels, which in turn
i results in two trip inputs to each RPS trip system logic channel (A1, A2, ;

j B1, or B2). Three of the four APRM channels and all four of the voter
channels are required to be OPERABLE to ensure that no single failure will-

; preclude a scram on a valid signal. In addition, to provide adequate !
coverage of the entire core, consistent with the design bases for the

i APRM functions, at least twenty (20) LPRM inputs, with at least three (3)

| LPRM inputs from each'of the four axial levels at which the LPRMs are
: located, must be operable for each APRM channel.
!

!
!

:

|
:

!

!
,

.

.

!

!

!

,

1

!

.
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l

:

I RPS Instrumentation
| B 3.3.1.1

BASES
!

!
! APPLICA8LE 2.a. Averaae Power Ranae Monitor Neutron Flux-Hiah.
; SAFETY ANALYSES, Setdown (continued)
; LCO, and
; APPLICABILITY low power (i.e., MODE 2), the Average Power Range Monitor
| Neutron Flux-High, Setdown Function is capabis e,f
! generating a trip signal that prevents fuel damage resulting
: from abnormal operating transients in this power range. For
i most operation at low power levels, the Average Power Range

Monitor Neutron Flux-High, Setdown Function will provide a'

i secondary scram to the Intermediate Range Monitor Neutron |

| Flux-High Function because of the relative setpoints. With '

! the IRMs at Range 9 or 10, it is possible that the Average
Power Range Monitor Neutron Flux-High, Setdown Function'

| will provide the primary trip signal for a corewide increase
| in power.
!

'

j No specific safety analyses take direct credit for the
i Average Power Range Monitor Neutron Flux-High, Setdown
! Function. However, this Function indirectly ensures that
! before the reactor mode switch is placed in the run

position, reactor power does not exceed 25% RTP (SL 2.1.1.1) ;
'

when operating at low reactor pressure and low core flow.;

! Therefore, it indirectly prevents fuel damage during |

| significant reactivity increases with THERMAL POWER
| < 25% RTP.
,

| The AP System is ided into two oups of chan is with
j three channe' nputs to each ip system. e system
: is d igned to ow one channe n each trip stem to be
| byp sed. An ne APRM chann in a trip sy can cause
i th associa trip system trip. Four c nnels of
i rage P r Range Monito Neutron Flux- gh, Setdown th '

: chan s in each tri system are re red to be OP BLE

; to ens e that no sing failure will eclude a ser from
|

l

! this nction on a v id signal. In ddition, to ovide
; ade ate coverage the entire co , at least 1 .PRM

i

atleasttwo{|| 1 uts are requi for each AP channel, wi
at which the! RM inputs fr each of the f r axial lev

| LPRMs are lo ed. j
.

i The Allowable Value is based on preventing significant

f
increases in power when THERMAL POWER is < 25% RTP.

! The Average Power Range Monitor Neutron Flux-High, Setdown
! Function must be OPERABLE during MODE 2 when control rods

| may be withdrawn since the potential for criticality exists.
;

| (continued)

!
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RPS Instrumentation

f 8 3.3.1.1
!
,

BASES

! APPLICABLE 2.a. Averaae Power Ranae Monitor Neutron Flux-Hich.*
SAFETY ANALYSES, Setdown (continued)

4 LCO, and
'

APPLICABILITY In MODE 1, the Average Power Range Monitor Neutron
Flux-High Function provides protection against reactivity

i transients and the RWM and rod block monitor protect against
control rod withdrawal error events. -

1 2.b. Averaae Power Ranae Monitor Flow Biased Simulatedi "hermal Power-Hich
: .

| The Average Power Range Monitor Flow Biased Simulated
i Thermal Power-High Function monitors neutron flux to -
j approximate the THERMAL POWER being transferred to the
! reactor coolant. The APRM neutron flux is electronically
; filtered with a time constant representative of the fuel

*

i heat transfer dynamics to generate a signal proportional to
#

the THERMAL POWER in the reactor. The trip level is varied
i as a function of recirculation drive flow (i.e., at lower
'

! core flows, the setpoint is reduced proportional to the
reduction in power experienced as core flow is reduced with

, a fixed. control rod pattern) but is clamped at an upper
! limit that is always lower than or equal to the Average
| Power Range Monitor Fixed Neutron Flux-High Function
j Allowable Value. The Average Power Range Monitor Flow
i Biased Simulated Thermal Power-High Function provides
} protection against transients where THERMAL POWER increases
; slowly (such as the loss of feedwater heating event) and
j protects the fuel cladding integrity by ensuring that the
: MCPR SL is not exceeded. During these events, the THERMAL
! POWER increase does not significantly lag the neutron flux
| response and, because of a lower trip setpoint, will
; initiate a scram before the high neutron flux scram. For
j rapid neutron flux increase events, the THERMAL POWER lags
| the neutron flux and the Average Power Range Monitor Fixed
{ Neutron Flux-High Function will provide a scram signal
j before the Average Power Range Monitor Flow Biased Simulated
: Thennal Power-High Function setpoint is exceeded.
i

! The AP System is divided in two groups f channels w' h
j three PRM chann inputs to ach trip sy em. The sys em I

; is d ,igr.:d to low one ch nel in each rip system be
i byp sed. Any ne APRM ch nel in a tr system can ause

th associat trip syst to trip. F r channels f
,

!

' f

:

(continued)
;

l
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7 RPS Instrumentation
'

j B 3.3.1.1
. ,

| l
,

BASES I

,
.

1
.

! APPLICABLE 2.b. Averaae Power Ranae Monitor Flow Biased Simulated
| SAFETY ANALYSES, Thermal Power. Hiah (continued)
! LCO, and F ngeMonforFlow tased S' lated ermalAPPLICABILITY Average ower'

i , Power igh h two e innels i each tr syste arrang
!

i in one-ou of-two 1 gic are quired o be OP' BLE t

i en are th no sing instru nt fail e will eclud a
i ram fr this Fu tion on valid gnal, n addi on to

j rovid adequate overage the e tre co , at 1 st
14 LP inputs e requir d for ej# h APRM 1annel wi at

.

'l two LPRP nputs f each # the f r ari 1. le a
bea h the IP & are lo; ted J t.acn APRM channel (rfcel WA

'

h

.

total drive flow niana' representative of total core f' ow.
-

*
| The total drive f' ow signalfggenerated byftwo ow

! pn us one wn m suppiie signen w 1.ne ip stem (

| %) AP , whi' the her one upplie ignal to t tri' A
; __

sys aB RMs. ach flo unit s' al is rovi ed by

i the flow processing su ing the ow sig s fro .he two eci ulati

logic, part of the 1 ps, ach quired erage wer Ran Mo tor F ow'

| APRM channel, by ase Simul: ed The 1 Powe -High anne' requ es an
| summing up the np fromf;s asso ated OP BLE f wun/;.
. flow calculated from
j two flow transmitter The clamped Allowable Value is based on analyses that take
i signal inputs, one credit for the Average Power Range Monitor Flow Biased
j from esch of the Simulated Thermal Power-High Function for the mitigation of
i two recirculation the loss of faedwater heating event. The THERMAL POWER time
} loop flows. The constant of < 7 seconds is based on the fuel heat transfer
! . flow processing dynamics and provides a signal proportional to the THERMAL
! logic OPERABluTY POWER. The term "W" in the equation for determining the
; is part of the APRM Allowable Value is defined as total recirculation flow in
j channel percent of rated.
'

OPERABil.lTY
: requirements for this The Average Power Range Monitor Flow Biased Simulated

function. Thermal Power-High Function is required to be OPERABLE in
; MODE 1 when there is the possibility of generating excessive

THERMAL POWER and potentially exceeding the SL applicable to
4 high pressure and core flow conditions (MCPR SL). During' ;

- MODES 2 and 5, other IRM and APRM Functions provide
protection for fuel cladding integrity.'

2.c. Averaae Power Ranoe Monitor Fixed Neutron Flux. High ,

| IThe ch nels p idethe[rimaryin/cationoffeutron
flu with the e e and res4ond almosrinstantanp6usly to'

;
L na tron lux inc ases / Ine Average Power Range Monitor

;
' F xed Neutron lux-High Function is capable of generating a

:

i (continued)

!
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RPS Instrumentation
| 8 3.3.1.1
,

'

BASES
i

|

l APPLICABLE 2.c. Averaae Power Ranae Monitor Fixed Neutron Flux- Hiah
i SAFETY ANALYSES, (continued)
i LCO, and
1 APPLICABILITY trip signal to prevent fuel damage or excessive RCS
i pressure. For the overpressurization protection analysis of
: Reference 4, the Average Power Range Monitor Fixed Neutron

Flux-High Function is assumed to terminate the main steam'

isolation valve (MSIV) closure event and, along with the
safety / relief valves (S/RVs), limits the peak reactor*

i

pressure vessel (RPV) pressure to less than the ASME Code
limits. The control rod drop accident (CRDA) analysis
(Ref. 5) takes credit for the Average Power Range Monitor
Fixed Neutron Flux-High Function to terminate the CRDA.

hheAPR[Systemi divided to two g ups of chan als wit
three >RM chann s inputt gtoeact/tripsyst The
syst is desi ed to all one chan el in each rip sys |

*

to bypasse Any one PRM chann in a tri system n
ca e the ass ciated tri system t trip. Fo channe' of
A4 rage Powe Range Mo tor Fixed outron F1 - High th

channel in each ip system rranged i a one-o -of-
two logic e requir to be OP BLE to e ure tha no
single in rument f lure will areclude a cram fr this
Function n a vali signal. addition to pr'bv e I
adequat coverage f the ent e core, a least 1 LPRM
inputs are requi d for ea APRM chan 1, with t least two |

LPRM nputs fr each of a four axi levels twhichthe) !

LP are loca ed. J
.

The Allowable Value is based on the Analytical Limit assumed
in the CRDA analyses.

The Average Power Range Monitor Fixed Neutron Flux-High
Function is required to be OPERABLE in MODE 1 where the
potential consequences of the analyzed transients could
result in the SLs (e.g., MCPR and RCS pressure) being
exceeded. Although the Average Power Range Monitor Fixed
Neutron Flux-High Function is assumed in the CRDA analysis,
which is applicable in MODE 2, the Average Power Range
Monitor Neutron Flux-High, Setdown Function conservatively
bounds the assumed trip and, together with the assumed IRM
trips, provides adequate protection. Therefore, the Average
Power Range Monitor Fixed Neutron Flux-High Function is not
required in MODE 2.

(continued)
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j RPS Instrumentation
? 8 3.3.1.1
!

BASES

4

| APPLICABLE 2.d. A raadower Rana / Monitor-J6wnscale
i SAFETY ANALYSES,
i LCO, and This sig ensures t at there s adequate Neutro
| APPLICABILITY Monitor g System p taction the reactor mod switch is n
| (continued) plac in the run sition ior to the APRMs oming on
; scal . With the eactor de switch in run n APRM
! d scale sign coincid t with an associ ed Intermediate
| R ge Monitor outron F x-High or Inop ignal generates a

ftheaccide
; ip signal This Fu tion was not sp fically credited n
{ analysi but it is reta for the overal
i redundan and div sity of the RPS s required by th RC'

approv licensin basis.

The RM Syst is divided in two groups of ch nels with
th e inputs nto each trip stem. The syst is designed {allow o channel in e trip system to bysiassed.
our chan is of Average ower Range Monit -Downscale with

two cha els in each t p system arrang n a one-out-of-
two 1 e are requir to be OPERABLE ensure that no

i sin < failure will reclude a scram on this Function na
i va d signal. Th Intermediate Ran Monitor Neutro
j F ux-High and op Functions are so part of the
{ PERA81LITY of .he Average Powe ange Monitor- scal j
: Function (1. ., if either of se IRM Functio canno send 4

a signal t the Average Po Range Monitor- sea
Function the associated rage Power Ra

| Monitor Downscale chan is conside noperab ).
|

j The llowable Value based upon uring th the APRMs
| a in the linear ale range wh transfer are made
1 tween APRMs a IRMs.
!

.

s required be OPE E in MODE I nee IThis Functio4 ,

! this is wh the APRMs a the pri ry indicator of react

! kN
2. Averaae Power Ranae Monitor- Inon-

| FA (r,,,g , , y,
: +This ggTprovides issurance that a minimum number of /
1 / APRMsAre OPERABLE.;anyu an Ar moae sw cn is ved to
j Three of the four fany os1L1 otn than " erate, n APRM ule i
; APRM channels are

[A
un ugg , the ectron operat' volta is low or the

; required to be ha too LPRM puts (< .4), an operativ trip
j OPERABLE for each gnal ill receiv by the PS, un1 s the A is
j of the APRM ypas ed. nce on1 one AP in each rip sys may be
3

Functions, ypa sed, ly one RM in e h trip stem na be
; _ __

| (continued)
4

i
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RPS Instrumentation
!, 8 3.3.1.1
:

! BASES

APPLICA8LE 2. Averaae Power Rance Monitor-Inon
(continued) k3

.

SAFETY ANALYSES, 6no6es'abW w#thabt rdsultind in ad RPS/trid siglaD) Thisi LCO, and
APPLICA8ILITY tunction was not spectrical y credited in tne acuaentj

; analysis, but it is retained for the overall redundancy and
; diversity of the RPS as required by the NRC approved
j licensing basis.

| Four han is Av age ower ange penito -In p htd
|

cha els n ch ip s tem e reydred o OPE (.E o
! e ure at o gle allur will rec de er fr

tis F c n av id s nal. )
There is no Allowable Value for this Function.

! For any APRM
'* This Function is required to be OPERABLE in the MODES where

mode te n the APRM Functions are required.
i any position other

|
than " Operate," an d

!
# 3. Reactor Vessel Steam Dome Pressure-Hiahn good e

| automatic self test An increase in the RPV pressure during reactor operationsystem detects a |
a

critical fault with the compresses the steam voids and results in a positive
! APRM channel, an reactivity insertion. This causes the neutron flux and

THERMAL POWER transferred to the reactor coolant to; inop trip is unt to increase, which could challenge the integrity of the fuel! all four voter
channels, inop trips cladding and the RCP8. The Reactor Vessel Steam Dome

Pressure-High Function initiates a scram for transientsfrom two or more
i non-bypassed APRM that result in a pressure increase, counteracting the
! channels result in a pressure increase by rapidly reducing core power. For the

[ trip output from all overpressuriZation protection analysis of Reference 4,
i four voter channels reactor scram (the analyses conservatively assume scram on
i to their associated the Average Power Range Monitor Fixed Neutron Flux-High

| trip system. signal, not the Reactor Vessel Steam Dome Pressure-High
i signal), along with the S/RVs, limits the peak RPV pressure

to less than the ASME Section III Code limits.j ;

!

i High reactor pressure signals are initiated from four
i 1 pressure transmitters that sense reactor pressure. The
i *1

Reactor Vessel Steam Dome Pressure-High Allowable Value is i

| aS/ chosen to provide a sufficient margin to the ASME
F Section III Code limits during the event.

|
'

.

Four channels of Reactor Vessel Steam Dome Pressure-High1

| Function, with two channels.in each trip system arranged in
j a one-out-of-two logic, are required to be OPERA 8tE to

i
(continued)2

i

i
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INSERT D: j

_J

2.e. 2-Out-Of-4 Voter

The 2-Out-Of 4 Voter Function provides the interface between the APRM
Functions and the final RPS trip system logic. As such, it is required to be
OPERABLE in the MODES where the APRM Functions are required and is
necessary to support the safety analysis applicable to each of those
Functions. Therefore, the 2 Out-Of 4 Voter Function needs to be
OPERABLE in MODES 1 and 2. )

All four voter channels are required to be OPERABLE. Each votor channel
includes self-diagnostic functions. If any voter channel detects a critical i
fault in its own processing, a trip is issued from that voter channel to the
associated trip system.

There is no Allowable Value for this Function.

,

'

i

1
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!
I' RPS Instrumentation
i B 3.3.1.1
!

BASES
!

!
4

. APPLICABLE 12. RPS Channel Test Switches (continued)
| SAFETY ANALYSES,
'

LCO, and any control rod withdrawn from a core cell containing one or
i APPLICA8ILITY more fuel assemblies, since these are the MODES and other

specified conditions when control rods are withdrawn.-

ACTIONS A Note has been provided to modify the ACTIONS related to
RPS instrumentation channels. Section 1.3, Completion
Times, specifies that once a Condition has been entered,
subsequent divisions, subsystems, components, or variables-

;

expressed in the Condition, discovered to be inoperable or '

not within limits, will not result in separate entry into
the Condition. Section 1.3 also specifies that Required
Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial'

entry into the Condition. However, the Required Actions for '

inoperable RPS instrumentation channels provide appropriate
compensatory measures for separate inoperable channels. As
such, a Note has been provided that allows separate
Condition entry for each inoperable RPS instrumentation
channel.

A.1 and A.2

Because of the diversity of sensors available to provide
trip signals and the redundancy of the RPS design, an

y p _ -- allowable out af sarv ce time of 12 hours has been shown to
be acceptable (Ref. to permit restoration of any
inoperable channel t OPERABLE status. However, this out of
service time is only' acceptable provided the associated
Function's inoperable channel is in one trip system and the
Function still maintains RPS trip capability (refer to
Required Actions B.1, B.2, and C.1 Bases). If the
inoperable channel cannot be restored to OPERABLE status
within the allowable out of service time, the channel or the
associated trip system must be placed in the tripped
condition per Required Actions A.1 and A.2. Placing the
inoperable channel in trip (or the associated trip system in
trip) would conservatively compensate for the inoperability,
restore capability to accommodate a single failure, and
allow operation to continue. Alternatively, if it is not
desired to place the channel (or trip system) in trip (e.g.,
as in the case where placing the inoperable channel in trip

1

(continued)
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RPS Instrumentation
B 3.3.1.1

i
i BASES

i

I ACTIONS A.1 and A.2 (continued)
1

would result in a full scram), Condition D must be entered
As noted, Action A.2 and its Required Action taken.
is not applicable for

} APRM Functions 2.a,
j 2.b, 2.c, and 2.d. 3.1 and B.2

Inoperability of one
t required APRM channel Condition B exists when, for any one or more Functions, at

affects both trip least one required channel is inoperable in each trip
'

"

systems. For that system. In this condition, provided at least one channel
) condition, Required per trip system is OPERABLE, the RPS still maintains trip
! Action A.1 must be capability for that Function, but cannot accommodate a
j satisfied, and is the single failure in either trip system.
| only action (other than
; restoring operability) Required Actions B.1 and B.2 limit the time the RPS scram
! that will restore logic, for any Function, would not acconunodate single

capability to failure in both trip systems (e.g., one-out-of-one and
accommodate a sinole one-out-of-one arrangement for a typical four channel ve/*
failure. Inoperability of Function). The reduced reliability of this loaic

_ more than one required arrangement was not evaluated in Reference)9 Tor the 12 hour
| APRM channel of the Completion Time. Withinthe6hourallowanA,the
j same trip function associated Function will have all required channels OPERABLE

results in loss of trip or in trip (or any combination) in one trip system.,

capability and entry
i into Condition C, as Completing one of these Required Actions restores RPS to a
; well as entry into reliabilit

Reference {y level equivalent to that evaluated inj Condition A for each , which justified a 12 hour allowable out of
channel. ,

: service time as presented in Condition A. The trip system
; in the more degraded state should be placed in trip or,

alternatively, all the inoperable channels in that trip,

OY D system should be placed in trip (e.g., a trip system with
two inoperable channels could be in a more degraded state

; than a trip system with four inoperable channels if the two
; inoperable channels are in the same Function while the four

inoperable channels are all in different Functions). The
i decision of which trip system is in the more degraded state
! should be based on prudent judgment and take into account
! current plant conditions (i.e., what MODE the plant is in).

If this action would result in a scram or RPT, it is'

; permissible to place the other trip system or its inoperable
channels in trip.

The 6 hour Completion Time is judged acceptable based on the4

remaining capability to trip, the diversity of the sensors
; available to provide the trip signals, the low probability

;

(continued).

'
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; RPS Instrumentation
. B 3.3.1.1
|

| BASES

!

{ ACTIONS B.1 and B.2 (continued)
!

i As noted, Condition B is not of extensive numbers of inoperabilitits affecting all
;

-

applicable for APRM diverse Functions, and the low probability of an event
| Functions 2.a. 2.b,2.c. and requiring the initiation of a scram.

2.d. Inoperability of an
; APRM channel affects both Alternately, if it is not desired to place the inoperable
) trip systems and is not channels (or one trip system) in trip (e.g., as in the case
j associated with a specific where placing the inoperable channel or associated trip
; trip system as are the APRM System in trip would result in a scram or RPT), Condition D
j 3-out-of-4 voter and other must be entered and its Required Action taken.

|'

non-APRM channels for
l which Condition B applies. 4

For an inoperable APRM
channel, Required Action b5

A.1 must be satisfied. and isi

! the only action (other than Required Action C.1 is intended to ensure that appropriate
i restorine operability) that actions are taken if multiple, inoperable, untripped
; wili restore capability to channels within the same trip system for the same Function
i accommodate a single result in the Function not maintaining RPS trip capability.
j failure. Inoperability of more A Function is considered to be maintaining RPS trip
j than one required APRM - Capability when sufficient channels are OPERABLE or in trip
.

channet tesults in loss of trip (or the associated trip system is in trip), such that both
j capability and entry into trip systems will generate a trip signal from the given
4 Condition C, as well as entry
1 into Condition A for each Function on a valid signal.
I channel. Because
! Condition: A and C orovide The Completion Time is intended to allow the operator time I

j Require:l Actions that are to evaluate and repair any discovered inoperabilities. The '

; appropriate for the I hour. Completion Time is acceptable because it minimizes
inoperability of APRM risk while allowing time for restoration or tripping of!

i Functions 2.a. 2.b, 2.c, and channels.
; 2.d. and these functions are

not associated with specific
! trip systems as are the

APRM 2 out of-4 voter and
4 8ther non-APRM channels,
! Condition B does not appty. Required Action D.1 directs entry into the appropriate ;

i Condition referenced in Table 3.3.1.1-1. The applicable
| Condition specified in the Table is Function and MODE or
4 other specified condition dependent and may change as the

Required Action of a previous Condition is completed. Each
time an inoperable channel has not met any Required Action,

' of Condition A, B, or C and the associated Completion Time |

! has expired, Condition D will be entered for that channel
'

and provides for transfer to the appropriate subsequent
' Condition.
.

!

|

|| (continued)
!

: BFN-UNIT 1 8 3.3-23 Amendment
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! RPS Instrumentation
8 3.3.1.1

:

| BASES |
| 1

!
!

! SURVEILLANCE time required to perform channel Surveillance. That i

| REQUIREMENTS analysis demonstrated that the 6 hour testing allowance does I

, (continued) not significantly reduce the probability that the RPS will
! trip when necessary. l

|

| SR 3.3.1.1.1 --

s

| Performance of the CHANNEL CHECK once every 24 hours ensures I

that a gross failure of instrumentation has not occurred. A'

CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument-

channels monitoring the same parameter should read
approximately the same value. Significant deviations
between instrument channels could be an indication of
excessive instrument drift in one of the channels or~

something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the

,

instrumentation continues to operate properly between each '

CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the
instrument has drifted outside its limit.

The Frequency is based upon operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the channels required by the LCO.

SR 3.3.1.1.2
i

To ensure that the APRMs are accurately indicating the true
core average power, the APRMs are calibrated to the reactor
power calculated from a heat balance.1 u,v .z.4, - erage
r-r e Mo or prun ain ano cpoi s," al ows th
AP to be r ding gre er than ual ERMAL ER to
c ensate r locali' power king. When t s I

i justmen is made, is requir nt f the AP ts to
/ ndicat ithin TP of ca lated ower i ifi to
trequi the AP to indi e withi 2% RTP f cal ated

(continued)
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i B 3.3.1.1
s

| PASES
i .

I

SURVEILLANCE SR 3.3.1.1.2 (continued) ,

REQUIREMENTS
96. The Frequency of once per 7 days is based on minor

changes in LPRM sensitivity, which could affect the APRM
reading, between performances of SR 3.3.1.1.7.

A restriction to satisfying this SR when < 25% RTP is
provided that requires the SR to be met only at 2 25% RTP
because it is difficult to accurately maintain APRM
indication of core THERMAL POWER consistent with a heat

i

balance when < 25% RTP. At low power levels, a high degree |

of accuracy is unnecessary because of the large, inherent
margin to thermal limits (MCPR and APLHGR). At a 25% RTP,
the Surveillance is required to have been satisfactorily
performed within the last 7 days, in accordance with
SR 3.0.2. A Note is provided which allows an increase in
THERMAL POWER above 25% if the 7 day Frequency is not met-

per SR 3.0.2. In this event, the SR must be performed
within 12 hours after reaching or exceeding 25% RTP. Twelve
hours is based on operating experience and in consideration
of providing a reasonable time in which to complete the SR.

I

SR 3.3.1.1.3

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
-intended function.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

As noted, SR 3.3.1.1.3 is not required to be performed when
entering MODE 2 from MODE 1, since testing of the MODE 2
required IRM Functions cannot be performed in MODE 1 without

I utilizing jumpers, lifted leads, or movable links. This
allows entry into MODE 2 if the 7 day Frequency is not met
per SR 3.0.2. In this event, the SR must be performed
within 12 hours after entering MODE 2 from MODE 1. Twelve
hours is based on operating experience and in consideration
of providing a reasonable time in which to complete the SR.

A Frequency of 7 days provides an acceptable level of system
average unavailability over the Frequency interval and is
based on reliability analysis (Ref. 9).

(continued)
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B 3.3.1.1 |

BASES

SURVEILLANCE SR 3.3.1.1.5 and SR 3.3.1.1.6 (continued)
REQUIREMENTS

If overlap for a group of channels is not demonstrated '

The 184 day equency of (e.g., IRM/APRM overlap), the reason for the failure of the
SR 3.3.1.1.16 for the APRM
Functions supplements th* Surveillance should be determined and the appropriate

channel (s) declared inoperable. Only those appropriate
Sperate channels that are required in the current MODE or conditionnt in
the APRM and voter should be deelared inoperable.
channels. The APRM
CHANNEL FUNCTIONAL A Frequency of 7 days is reasonable based on engineering
TEST covers the APRM judgment and the reliability of the IRMs and APRMs.
channels (including
recirculation flow processing.

- applicable to Function 2.b SR 3.3.1.1.7
only), the 2+ut of-4 voter
channels, and the interface LPRM gain settings are determined from the local flux
connections into the RPS trip profiles measured by the Traversing Incore Probe (TIP)systems from the voter

System. This establishes the relative local flux profilechannels. Any setpoint
for appropriate representative input to the APRM System.

cIn"'is en The 1000 effective full power hours Frequency is based on
* ' "

ht
assumptions of the current operating experience with LPRM sensitivity changes.
plant specific setpoint
methodology. The 184 day J e Q ti i sFr:quency of SR 3.3.1.1.16 SR 3.3.1.1.8 J SR 3.3.1.1.12 etw4 6 A V e / a f e f a / g/,
for the APRM Functions is /' A
b sed on the reliability A CHANNEL FUNCTIONAL TEST is performed on each requiredanalysis of Reference 12. channel to ensure that the entire channel will perform the(NOTE: The actualvoting intended function. Any setpoint adjustment shall belogic of the 2-out of-4 vote'

consistent with the assumptions of the current plant' '
SR 3 . 14. A ote for specific setpoint methodology. The 92 day Frequency of
SR 3.3.1.1.16 is provided SR 3.3.1.1.8 is based on the reliability analysis of
that requires the APRM Reference 9.
Function 2.s SR to be \
performed within 12 hours /The 18 month Frequency of SR 3.3.1.1.12 is based on the need
ci entering MODE 2 from to perform this Surveillance under the conditions that apply
MODE 1. Testing of the during a plant outage and the potential for an unplanned
MODE 2 APRM Function transient if the Surveillance were performed with the
cannot be performed in reactor at power. Operating experience has shown that theseMODE 1 without utilizing components usually pass the Surveillance when performed atjumpers or tif ted leads. This
N;t) allows entry into the 18 month Frequency.
MODE 2 from MODE 1 if the
associated frequency is not
met per SR 3.0.2. Twelve SR 3.3.1.1.9. SR 3.3.1.1.10. and SR 3.3.1.1.13
hours is based on operating
cxperience and in A CHANNEL CALIBRATION is a completc. check of the instrument
consideration of providing a loop and the sensor. This test verifies that the channel
reasonable time in which to
complete the SR.

(continued)
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RPS Instrumentation i

B 3.3.1.1
i
t

[BASES

| SURVEILLANCE SR 3.3.1.1.9. SR 3.3.1.1.10 and SR 3.3.1.1.13
REQUIREMENTS (continued) (

.

(continued)
responds to the meas \

,

;

range and accuracy. qred parameter within the necessaryCHANNEL CALIBRATION leaves the channel;

calibrations consister)it with the plant specific setpointadjusted to account f r instrument drifts between successivea

; methodology. For the APRM Simulated Thermal Power-High
; Function, SR 3.3.1.1(jjfalso includes calibrating the

associated recirculation loop flow channel. For MSIV-
Closure, 50V Water Level-High (Float Switch), and TSV-
Closure Functions, SR 3.3.1.1.13 also includes physical
inspection and actuation of the switches.

|

(Jn/ M 3 3*I'I' O Note 1toSR3.3.1.1.9dstates.thatneutrondetectorsare
excluded from CHANNEL CAllBRATION because they are passive
devices, with minimal drift, and because of the difficulty
of simulating a meaningful signal. Changes in neutron
detector sensitivity are compensated for by performing the
7 day calorimetric calibration (SR 3.3.1.1.2) and the

;

. *j gb 3 3,l,/,/J _1000 effective full oower hours LPRM calibration aaminst the l'

TIPS (SR 3.3.1.1.7). AsecondNoteforSR3.3.1.l'.9 Tis i

provided that requires the APRM and IRM SRs to be performed
-within 12 hours of entering MODE 2 from MODE Is Testing of

,

l
the MODE 2 APRM and IRM Functions cannot be performed in
MODE 1 without utilizing jumpers, lifted leads, or movable
links. This Note allows entry into MODE 2 from MODE 1 if
the associated Frequency is not met per SR 3.0.2. Twelve
hours is based on operating experience and in consideration
of providing a reasonable time in which to complete the SR.

The Frequency of SR 3.3.1.1.9 is based upon the assumption
of a 92 day calibration interval in the determination af the
magnitude of equipment drift in the setpoint analysis. The
Frequency of SR 3.3.1.1.10 is based upon the assumption of a
184 day calibration interval in the determination of the
magnitude of equipment drift in the setpoint analysis. The
Frequency of SR 3.3.1.1.13 is based upon the assumption of
an 18 month calibration interval in the determination of the
magnitude of equipment drift in the setpoint analysis.

(continued)
__
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,

3

BASES gg j
'

J U .' " 5;
) M"' "

: SURVEILLANCE SR 3.3.1.1.11
: REQUIREMENTS _

/
_

;

i (continued) The Aver e Power $nge Monitor low Biased Si ulated
Therm Power - H 1 Function es the recirc ation loop
driv flows.to ry the trip etpoint. Thi" SR ensures at I

,

th otal loop rive flow si nals from the ' low units ed
'

i t vary the s point are a ropriately co ared to a

! librated f ow signal an , therefore, e APRM Fun ion
accurately eflects the quired setpo t as a fun ion ofi <

flow.

5 The Fre ency of 18 nths is base on system sign
consid ations which do not supp t flow unit ypass during.

opera on. Thus, t is calibrat n is perfo ed during

| (refu ing outages.
i -

SR 3.3.1.1.14,

1

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
4 OPERABILITY of the required trip logic for a specific

channel. The functional testing of control rods
; (LCO 3.1.3), and SDV vent and drain valves (LCO 3.1.8),

overlaps this Surveillance to provide ccmplete testing of4
-

the assumed safety function.

The.18 month' Frequency is based on 'he need to perform thist

Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the;

? Surveillance were performed with the reactor at power.
i Operating experience has shown that these components usually
! pass the Surveillance when performed at the 18 month

Frequency.

The LOGIC SYSTEM
j FUNCTIONAL TEST for

APRM Function 2.e;

simulates APRM trip4

!
conditions at the 2 out-of 4

: voter channelinputs to
f

check all combinations of
two tripped inputs to the 2
out-of-4 logic in the voter1

; channels and APRM related
; redundant RPS relays.

4

! (continued)
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REFERENCES 9. NEDC-30851-P-A , " Technical Specification Improvement i

(continued) Analyses for BWR Reactor Protection System,"
March 1988.

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

11. MED-32 0286, " Technical Specification Improvement
' '

)
Analysis for Browns Ferry Nuclear Plant, Unit 2," j
October 1995. !

->
!

12. NEDC-32410P-A, " Nuclear Measurement Analysis and Control Power |

Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Option 111
Stability Trip Function," October 1995.

i

|

l

i

|
:

|
|

|
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;

i

; Control Rod Block Instrumentation |

8 3.3.2.1
i

B 3.3 INSTRUMENTATION
:

) B 3.3.2.1 Control Rod Block Instrumentation
;

!

) BASES
?

4

I BACKGROUNO Control rods provide the primary means for control of
; reactivity changes. Control rod block instrumentation

includes channel sensors, logic circuitry, switches, and4

| relays that are designed to ensure that specified fuel I

j design limits are not exceeded for postulated transients and
; accidents. During high power operation, the rod block

monitor (RBM) provides protection for control rod withdrawal.

i. error events. During low power operations, control rod
i blocks from the rod worth minimizer (RWM) enforce specific
} control rod sequences designed to mitigate the consequences
i of the control rod drop accident (CRDA). During shutdown

~

i conditions, control rod blocks from the Reactor Mode
i

| Switch-Shutdown Position Function ensure that all control |
rods remain inserted to prevent inadvertent criticalities.i A signai trom one ot the four

! 'fngYIo2 toe (AI RM The purpose of the RBM is to limit control rod withdrawal if |
" *'

r

1 channels supplies a localized neutron flux exceeds a predetermined setpoint '

reference sional for one of during control rod manipulations. It is assumed to function
2

the R8M channels and a to block further control rod withdrawal to preclude a MCPR
; signat from another of the Safety limit (SL) violation. The R8M supplies a trip signal

i

j APRM channels supplies the to the Reactor Manual Control System (RMCS) to appropriately
; reference signal to th* inhibit control rod withdrawal during power operation above
; sscond RsM channel. This the low power range setpoint. The R8M has two channels,

reference signalis used t either of Which Can initiate a control rod block when the,

j determine which RBM range ,

channel Output exceeds the control rod block setpoint. One '

i ['f,i"'''*j,T'"#*** RBM channel inputs into one RMCS rod block circuit and then3 i, ,
other R8M channel inputs into the second RMCS rod block'

I circuit. The RBM channel signal is generated by averaging a
! set of local power range monitor (LPRM) signals at various

~

core heiahts surrounding the control rod beina withdrawn
| . [s rr ne rage er range Itor (AP J cha 1

'
< a ned ea React rotectio ystem ( ) tri yst
] 1 a re ren:e nal for e R8M ch el in ;heso

: in vstemEIf t.1e APFM is Ina cat.In less than tie low

! power seSpoint, the RBM is automatical y bypassed. The RBM
|- is also automatically bypassed if a peripheral control rod
j is selected (Ref. 1).
1

i

!
!

) (continued)
!
i
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Control Rod Block Instrumentation
B 3.3.2.1

BASES

,

'

BACKGROUND The purpose of the RWM is to control rod patterns during
(continued) startup and shutdown, such that only specified control rod I

sequences and relative positions are allowed over the '

operating range from all control rods inserted to 10% RTP.
,

The sequences effectively limit the potential amount and
i

i rate of reactivity increase during a CRDA. Prescribed |
control rod sequences are stored in the RWM, which will
initiate control rod withdrawal and insert biccks when the
actual sequence deviates beyond allowances from the stored
sequence. The RWM determines the actual sequence based
position indication for each control rod. The RWM also uses
feedwater flow and steam flow signals to determine when the
reactor power is above the preset power level at which the

,

: RWM is automatically bypassed (Ref. 2). The RWM is a single
'

channel system that provides input into both RMCS rod block
circuits.

,

With the reactor mode switch in the shutdown position, a
control rod withdrawal block is applied to all control rods

i to ensure that the shutdown condition is maintained. This
Function prevents inadvertent criticality as the result of a'

control rod withdrawal during MODE 3 or 4, or during MODE 5.

when the reactor mode switch is required to be in the!
i shutdown position. The reactor mode switch has two
; channels, each inputting into a separate RMCS rod block

circuit. A rod block in either RMCS circuit will provide a
control rod block to all control rods.

:

APPLICABLE 1. Rod Block Monitor
SAFETY ANALYSES,
LCO, and The RBM is designed to prevent violation of the MCPR
APPLICABILITY SL and the cladding 1% plastic strain fuel design limit that

may result from a single control rod withdrawal error (RWE)
event. The analytical methods and assumptions used in

The Mowable values evaluating the RWE event are sumarized in Reference 3. A
are chosen as a statistical analysis of RWE events was performed to
function of power determine the RBM response for both channels for each event.
level. Based on tha From these responses, the fuel thermal performance as a
*P$u function of RBM Allowable Value was determined.f no tha 7[
y, op ra
timits are established. fLne n setpo t is f W-blased u imp -n6at n of TS

fimp ement descri d in Ref nce 3. owever the eric
RW analy s in R erence 3 s curren y appli able

1 I tabli requi d condit ns for R OPERAB ITY.

(continued)
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1

Control Rod Block Instrumentation
B 3.3.2.1

i

BASES

t

APPLICABLE 1. Rod Block Monitor (continued)
1 SAFETY ANALYSES,
; LCO, and The RBM Function satisfies Criterion _of the NRC Policy

APPLICABILITY Statement (Ref. 10). p,, p, .S, c,s de/ Kg

} Two channels of the R8M are required to be OPERABLE, with
: their setpoints within the appropriate Allowable Value
i ensure that no single instrument failure can preclude a rod

block from this Function. The setpoints are calibrated
",

consistent with applicable setpoint methodology (nominal
)' trip setpoint).

|. Nominal trip setpoints are specified in the setpoint
| calculations. The nominal setpoints are selected to ensure

that the setpoints do not exceed the Allowable Values

]
'

between successive CHANNEL CALIBRATIONS. Operation with a
trip setpoint less conservative than the nominal trip
setpoint, but within its Allowable Value, is acceptable.

,
' Trip setpoints are those predetermined values of output at

which an action should take place. The setpoints are
: compared to the actual process parameter (e.g., reactor
j power), and when the measured output value of the process

paramcter exceeds the setpoint, the associated device (e.g.,
trip unit) changes state. The analytic limits'are derived
from the limiting values of the process parameters obtained
from the safety :malysis. The Allowable Values are derived
from the :r,& lytic limits, corrected for calibration,
process, and some of the instrument errors. The trip
setpoints are then determined accounting for the remaining
instrument errors (e.g., drift). The trip setpoints derived
in this manner provide adequate protection because -.

instrumentation uncertainties, process effects, calibration
tolerances, instrument drift, and severe environmental
effects (for channels that must function in harsh
environments as defined by 10 CFR 50.49) are accounted for.

( .
-

*/* TheRBMisassumedtol te the consequences of an RWE
"

' event when operating 21 TP. Below this power level, the
consequences of an RWE nt will not exceed the MCPR SL
and, therefore, the RBM is not required to be OPERABLE
(Ref. 3). When operating < 90%_ nalyses (Ref. 3) have

[ J,'Jf snown that with an initial MCPR no RWE event will
result in exceeding the MCPR St. , the analyses
demonst te that when operating at 2 90% RTP with
MCPR 2 .A no RWE event w111 result in exceeding the MCPR

.

--
J

(continued)
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Control Rod Block Instrumentation
B 3.3.2.1

BASES (continued)

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each
REQUIREMENTS Control Rod Block instrumentation Function are found in the

SRs column of Table 3.3.2.1-1.

The Surveillances are modified by a second Note (Note 2) to
indicate that when an RBM channel is placed in an inoperable
status solely for performance of required Surveillances,
entry into associated Conditions and Required Actions may be
delayed for up to 6 hours provided the associated Function
maintains control rod block capability. Upon completion of l
the Surveillance, or expiration of the 6 hour allowance, the ;

channel must be returned to OPERABLE status or the
applicable Condition entered and Required Actions taken. '

This Note is based on the reliability analysis (Ref. 9) l
assumption of the average time required to perform a channel
Surveillance. That analysis demonstrated that the 6 hour
testing allowance does not significantly reduce the l.

probability that a control rod block will be initiated when |
necessary.

SR 3.3.2.1.1 i
1

A CHANNEL FUNCTIONAL TEST is performed for each RBM channel
to ensure that the entire channel will perform the intended
function. It includes the Reactor Manual Control System
input.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology. The Frequency f frays is based on
reliability analyses (Ref. g.

SR 3.3.2.1.2 and SR 3.3.2.1.3

A CHANNEL FUNCTIONAL TEST is performed for the RWM to ensure
that the entire system will perform the intended function.
The CHANNEL FUNCTIONAL TEST for the RWM is performed by
attempting to withdraw a control rod not in compliance with
the prescribed sequence and verifying a control rod block
occurs. This test is performed as soon as possible after
the applicable conditions are entered. As noted in the SRs,
SR 3.3.2.1.2 is not required to be performed until I hour
after any control rod is withdrawn at s; 10% RTP in MODE 2.
As noted, SR 3.3.2.1.3 is not required to be performed until

(continued)
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Control Rod Block Instrumentation
B 3.3.2.1

,

1

*

BASES

SURVEILLANCE SR 3.3.2.1.2 and SR 3.3.2.1.3 (continued)
REQUIREMENTS4

1 hour after THERMAL POWER is reduced to s 10% RTP in
MODE 1. This allows entry into MODE 2 for SR 3.3.2.1.2, and
THERMAL POWER reduction to s 10% RTP for SR 3.3.2.1.3, to.

perform the required Surveillance if the 92 day Frequency is,

not met per SR 3.0.2. The 1 hour allowance is based on4

operating experience and in consideration of providing a
reasonable time in which to complete the SRs. The
Frequencies are based on reliability analysis (Ref. 8).

SR 3.3.2.1.4 .

A CHANNEL CAllBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

As noted, neutron detectors are excluded from the CHANNEL
CAllBRATION because they are passive devices, with minimal
drift, and because of the difficulty of simulating a
meaningful signal. Neutron detectors are adequately tested
in SR 3.3.1.1.2 and SR 3.3.1.1.7. @ /g f,,o.,g
TheFrequencyisbasedupontheassumptionof/
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

SR 3.3.2.1.5

The RWM is automatically bypassed when power is above a
specified value. The power level is determined from
feedwater flow and steam flow signals. The automatic bypass
setpoint must be verified periodically to be > 10% RTP. If

the RWM low power setpoint is nonconservative, then the RWM
is considered inoperable. Alternately, the low power
setpoint channel can be placed in the conservative condition
(nonbypass). If placed in the nonbypassed condition, the SR
is met and the RWM is not considered inoperable. The
Frequency is based on the trip setpoint methodology utilized
for the low power setpoint channel.

(continued)
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Control Rod 31ock Instrumentatien
B 3.3.2.1

BASES

SURVEILLANCE SR 3.3.2.1.6
|. REQUIREMENTS
l (continued) A CHANNEL FUNCTIONAL TEST is performed for the Reactor Mode
i Switch-Shutdown Position Function to ensure that the entire

channel will perform the intended function. The CHANNEL
FUNCTIONAL TEST for the Reactor Mode Switch-Shutdown
Position Function is performed by attempting to withdraw any
control rod with the reactor mode switch in the shutdown
position and verifying a control rod block occurs.

As noted in the SR, the Surveillance is not required to be
performed until I hour after the reactor mode switch is in
the shutdown position, since testing of this interlock with

| the reactor mode switch in any other position cannot be
| performed without using jumpers, lifted leads, or movable

links. This allows entry into MODES 3 and 4 if the 18 month'

| Frequency is not met per SR 3.0.2. The 1 hour allowance is |
'

|
based on operating experience and in consideration of i

i providing a reasonable time in which to complete the SRs.

The 18 month Frequency is based on the need to perform this !
! Surveillance under the conditions that apply during a plant '

outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power. J
Operating experience has shown these components usually pass '

the Surveillance when performed at the 18 month Frequency.

I

SR 3.3.2.1.7 I

'
_

The RWM will only enforce the proper control rod sequence if- j

t the rod sequence is properly input into the RWM computer. '

hI g This SR ensures that the proper sequence is loaded into the
RWM so that it can perform its intended function. The
Surveillance is performed once prior to declaring RWM

: OPERABLE following loading of sequence into RWM, since this
is when rod sequence input errors are possible.

REFERENCES 1. FSAR, Section 7.5.8.2.3.

2. FSAR, Section 7.16.5.3.1.k.
.

.

1 .

f (continued)
|
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SR 3.3.2.1.8

The RBM setpoints are automatically varied as a function of power. Three
Allowable Values are specified in Table 3.3.2.1-1 and the COLR, each
within a specific power range. The powers at which the control rod block
Allowable Values automatically change are based on the APRM signal's
input to each RBM channel. Below the minimum power setpoint, the RBM

;

is automatically bypassed. These power Allowable Values must be
verified periodically to be less than or equal to the specified values. If any
power range setpoint is nonconservative, then the affected RBM channel
is considered inoperable. Alternatively, the power range channel can be
placed in the conservative condition (i.e., enabling the proper RBM
setpoint). If placed in this condition, the SR is met and the RBM channel

|
.

Is not considered inoperable. As noted, neutron detectors are excluded j
from the Surveillance because they are passive devices, with minimal drift,

I
and because of the difficulty of simulating a meaningful signal. Neutron
detectors are adequately tested in SR 3.3.1.1.2 and SR 3.3.1.1.7. The
18 month Frequency is based on the actual trip setpoint methodology
utilized for these channels.

<

;

.
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: Control Rod Block Instrumentation
d B 3.3.2.1
!

'
! BASES

4

REFERENCES 3. NEDC-32433P, " Maximum Extended Load Line Limit and
(continued) ARTS Improvement Program Analyses for Browns Ferry

,

{ Nuclear Plant Unit 1, 2 and 3," April 1995.

4. NEDE-24011-P A-US, " General Electrical Standard
j Application for Reload Fuel," Supplement for United
i States, (revision specified in the COLR).
,

j 5. " Modifications to the Requirements for Control Rod
Drop Accident Mitigating Systems," BWR Owners' Group,'

; July 1986.

6. NEDO-21231, " Banked Position Withdrawal Sequence,".

j January 1977.

f 7. NRC SER, " Acceptance of Referencing of Licensing
; Topical Report NEDE-240ll-P-A," " General Electric*

1 Standard Application for Reir tor Fuel, Revision 8,
Amendment 17," December 27, 1987.

! 8. NEDC-30851-P-A, Supplement 1, " Technical Specification
Improvement Analysis for BWR Control Rod Block,

i Instrumentation," October 1988.
.

| 9. GENE-770-06-1, " Addendum to Bases for Changes to
Surveillance Test Intervals and Allowed Out-of-Service

! Times for Selected Instrumentation Technical
: Specifications," February 1991.

10. NRC No. 93102, " Final Policy Statement on Technical
Specification Improvements," July 23, 1993.-

'
. _%

-

r

! 11. NEDC-32410P A, "Nuclean Measurernent Analysis and Control Power
; Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Option 111-

{ Stability Trip Function," October 1995.
:

:

!
,

i

i

!
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Recirculation Loops Operating
B 3.4.1

'

BASES

APPLICABLE 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
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 i
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

i

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. 1

-

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 determined to be

~

bounded by the 80% rod line and the 65 core flow line. BFN
5do conservatively implements this generic 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 i

provided neutron flux noise levels are verified to be within j

limits. The reactor mode switch must be placed in the !
shutdown position (an immediate scram is required) if Region j
I is entered. |

|

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

1

(continued)
'

i
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Recirculation Loops Operating
B 3.4.1

.

'

BASES

$
'

SURVEILLANCE SR 3.4.1.1 (continued)
REQUIREMENTS

such that the potential adverse effect of early boiling I

transition during a LOCA is reduced. A larger flow mismatch
can therefore be allowed when core flow is < 70% of rated
core flow. The recirculation loop jet pump flow, as used in
this Surveillance, is the summation of the flows from all of

.

the jet pumps associated with a single recirculation loop. |
-

4

The mismatch is measured in terms of percent of rated core
; fl ow. If the flow mismatch exceeds the specified limits,
i the loop with the lower flow is considered inoperable. The

SR is not required when both loops are not in operation
since the mismatch limits are meaningless during single loop
or natural circulation operation. The Surveillance must be
performed within 24 hours after both loops are in operation.
The 24 hour Frequency is consistent with the Surveillance i

I

| Frequency for jet pump OPERABILITY verification and has been
shown by operating experience to be adequate to detect off
normal jet pump loop flows in a timely manner.

i

j SR 3.4.1.2

This SR ensures the reactor THERMAL POWER 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 rease of more than 5% RTP while

i, initial core flow i < of rated and immediately after
i any decrease of more n rated core flow while initial

thermal power is > 40% of ra is adequate to detect power
:

! oscillations that could lead to thermal hydraulic
instability.

- REFERENCES 1. FSAR, Section 14.6.3.
Go h'

2. FSAR, Section 4.3.5.
<

!

(continued)

.
4
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j SDM Test-Refueling '

; B 3.10.8
1

l

BASES |
|

APPLICABLE CRDA analyses assume that the reactor operator follows
SAFETY ANALYSES prescribed withdrawal sequences. For SDM tests performed

(continued) within these defined sequences, the analyses of References 1
and 2 are applicable. However, for some sequences developed
for the SOM testing, the control rod patterns assumed in the
safety analyses of References 1 and 2 may not be met.
Therefore, special CRDA analyses, performed in accordance
with an NRC approved methodology, may be required to
demonstrate the SDM test sequence will not result in
unacceptable consequences should a CRDA occur during the
testing. For the purpose of this test, the protection
provided by the normally required MODE 5 applicable LCOs, in
addition to the requirements of this LCO, will maintain
normal test operations as well as postulated accidents
within the bounds of the appropriate safety analyses
(Refs. I and 2). In addition to the added requirements for
the RWM, APRM, and control rod coupling, the notch out mode
is specified for out of sequence withdrawals. Requiring the
notch out mode limits withdrawal steps to a single notch,
which limits inserted reactivity, and allows adequate
monitoring of changes in neutron flux, which may occur |
during the test.

|
|

As described in LCO 3.0.7, compliance with Special
'

Operations LCOs is optional, and therefore, no criteria of
the NRC Policy Statement apply. Special Operations LCOs
provide flexibility to perform certain operations by
appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is
provided in their respective. Bases.

LCO As described in LCO 3.0.7, compliance with this Special
Operations LCO is optional. SDM tests may be perfonned
while in MODE 2, in accordance with Table 1.1-1, without
meeting this Special Operations LCO or its ACTIONS. For SDM
tests performed while in MODE 5, additional requirements
must be met to ensure that adequate protection against
potential reactivity excursions is available. To provide

7 additional scram protection, beyond the normally required

()Q .

3.3.1.1, Functions 2.alTand 2.e) as though the reactor were
tog n. Apom 2, * 21so required to be OPERABLE (LCO

l

in MODE 2. Because multiple control rods will be withdrawn
and the reactor will potentfally become critical, RPS MODE 2
requirements for Functions 2.a and 2.e of Table 3.3.1.1-1

(continued)
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| SOM Test-Refueling
B 3.10.8

e

BASES

ACTIONS S.d (continued)
:

MODE 5 where the provisions of this Special Operations LCO:

; are no longer required.
i
4 .
1

| SURVEILLANCE SR 3.10.8.1. SR 3.10.8.2. and SR 3.10.8.3
; REQUIREMENTS -

-

4 }*2,.dy' LCO 3.3.1.1, Functions 2.dand 2.e, made applicable in this
; g

Special Operations LCO, are required to have applicable-

:

{ Surveillances met to establish that this Special Operations
LCD is being met. However, the control rod withdrawal.

| se,Jences during the SDM tests may be enforced by the RWM
i (LCO 3.3.2.1, Function 2, MODE 2 requirements) or by a
i second licensed operator or other qualified member of the

technical staff (i.e., personnel trained in accordance with
an approved training program for this test). As noted,
either the applicable SRs for the RWM (LC0 3.3.2.1) must be
satisfied according to the applicable Frequencies
(SR 3.10.8.2), or the proper movement of control rods must
be verified (SR 3.10.8.3). This latter verification (i.e.,
SR 3.10.8.3) must be performed during control rod movement
to prevent deviations from the specified sequence. These
Surveillances provide adequate assurance that the specified
test sequence is being followed.

SR 3.10.8.4

Periodic verification of the administrative controls
established by this LCO will ensure that the reactor is
operated within the bounds of the safety analysis. The
12 hour Frequency is intended to provide appropriate
assurance that each operating shift is aware of and verifies
compliance with these Special Operations LCO requirements.

SR 3.10.8.5

Coupling verification is performed to ensure the control rod
is connected to the control rod drive mechanism and will
perform its intended function when necessary. The
verification is required to be performed any time a control
rod is withdrawn to the " full out" notch position, or prior

(continued)
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3.1.6 Rod Pattern Control 3.1-19 I. . . . . . . . . . . . . . . .
3.1.7 Standby Liquid control (SLC) System 3.1-21. . . . . . . .
3.1.8 Scram Discharge volume (SDV) Vent and Drain valves 3.1-26.,

3.2 POWER DISTRIBUTION LIMITS 3.2-1. . . . . . . . . . . . . . .
3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE

(APLHGR) 3.2-1. . . . . . . . . . . . . . . . . . . .
3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR) 3.2-2. . . . . . . .
3.2.3 LINran urnt crurRATION RATE (LHGR) 3.2-4. . . . . . . .
.2 Ave ge Power ange M ttor (AP )

Ga[s [. . /.2
..m

tpoints . . . . . . . . . . . . .._

3.3 INSTRUMENTATION .' 3.3-1. . . . . . . . . . . . . . . . . . .
3.3.1.1 Reactor Protection System (RPS) Instrumentation 3.3-1. .

3.3.1.2 Source Range Monitor (SRM) Instrumentation . 3.3-9. . . .

3.3.2.1 Control Rod Block Instrumentation 3.3-15. . . . . . . . .
3.3.2.2 Feedwater and Main Turbine High Water Level Trip

. Instrumentation . 3.3-21. . . . . . . . . . . . . . . .
3.3.3.1 Post Accident Monitoring (PAM) Instrumentation . 3.3-23. .

3.3.3.2 Backup Control System 3.3-27. . . . . . . . . . . . . . .
3.3.4.1 End of Cycle Recirculation Pump Trip (EOC-RPT)

_

Instrumentation . 3.3-29. . . . . . . . . . . . . . . .
3.3.4.2 Anticipated Transient Without Scram Recirculation

Pump Trip (ATWS-RPT) Instrumentation 3.3-32. . . . . .

3.3.5.1 Emergency Core cooling System (ECCS) Instrumentation 3.3-35
3.3.5.2 Reactor Core Isolation Cooling (RCIC) System

Instrumentation . 3.3-18. . . . . . . . . . . . . . . .
3.3.6.1 Primary Containment Isolation Instrumentation 3.3-51. . .

3.3.6.2 Secondary containment Isolation Instrumentation 3'.3-58. .

3.3.7.1 Control Room Emergency Ventilation (CREV)
System Instrumentation 3.3-62. . . . . . . . . . . . .

3.3.8.1 Loss of Power (LOP) Instrumentation 3.3-66. . . . . . . .

3.3.8.2 Reactor Protection System (RPS) Electric Power
Monitoring . 3.3-70. . . . . . . . . . . . . . . . . . . .

L
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Definitions
1.1'

(

1.1 Definitions (continued)

!
LOGIC SYSTEM FUNCTIONAL A LOGIC SYSTEM FUNCTIONAL TEST shall be a test'

TEST of all required logic components (i.e., all
required relays and contacts, trip units, solid'

state logic elements, etc.) of a logic circuit,
from as close to the sensor as practicable up to,

; but not including, the actuated device, to verify
OPERABILITY. The LOGIC SYSTEM FUNCTIONAL TEST may
be performed by means of any series of sequential,
overlapping, or total system steps so that the

; _

entire logic system is tested.

MAXIMFRACT N e MFL shad be t lar st v ue o thei

i 0F i! TING racti n of |mitin powe dens y in the re.
! P0 DENSI (MFLP he f actio of li ting ower ensi' sh be I

'

the GR e sting ta ven cati i div ded )the specif ed LH lim for hat ndle ype f

; MINIMUM CRITICAL POWER The MCPR shall be the smallest critical power
RATIO (MCPR) ratio (CPR) that exists in the core. The CPR is

that power in the assembly that is calculated by
application of the appropriate correlation (s) to-

cause some point in the assembly to experience>

boiling transition, divided by the actual assembly,

operating power. 1,

! I

MODE A MODE shall correspond to any one inclusive
: combination of mode switch position, average

reactor coolant temperature, and reactor vessel
,

head closure bolt tensioning specified in,

Table 1.1-1 with fuel in the reactor vessel.
,

| OPERABLE - 0PERABILITY A system, subsystem, division, component, or
device shall be OPERABLE or have OPERABILITY when i

'

; it is capable of performing its specified safety
i function (s) and when all necessary attendant ,

i instrumentation, controls, normal or emergency
j electrical power, cooling and seal water,
i lubrication, and other auxiliary equipment that

are required for the system, subsystem, division,
component, or device to perform its specified
safety function (s) are also capable of performing
their related support function (s).

(continued)

4

BFN-UNIT 2 1.1-4 Amendment

.



-.- - . . . - _ - = _ _ -

|
s

. RM Gain and Setpoints
j 3.2.4
|
.

; 3.2 POWER ISTRIBUTIO LIMITS

3.2.4 A rage Power ange Monitor APRM) Gain a Setpoints

!

! LCO .2.4 MFLPD sh I be less tha or equal to Fr tion of RTP; or.

i

i b. Each r utred APRM s point specified n the COLR shall
j be m e applicable; r

c. Ea required AP gain shall be justed such that t
; A readings ar 2 100% times MF D.
4

APPLIC ILITY: TH L POWER 2 % RTP.

8+

ACTI S

[ [ REQUIRED CTION C LETION TIME

M A. Requ ements of the A.1 Sat fy the hours
LCO ot met. re irements of the

4 -

V
/BRequired Ac on and B.1 Reduce THERMAL ER 4 hour

associate ompletion to < 25% RTP.
Time not t.

I

BFN-UNIT 2 3.2-5 Amendment
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APRM Gain and Setpoints
3.2.4

SURVEIL REQUIR TS [ /
f [ [ [ [ FREQUENCY
; / r

R 3.2.4.1 ---------- --------NOTE- ----------------'

' Not requ ed to be met SR 3.2.4.2 is
i satisf d for LCO 3.2 Item b or c
: requi ments.

.... ............. .................. .... ,

;

V ify MFLPD i ithin limits. Once w hin;

; M 12 h rs afterj

j h- a:2 RTP

%{!-
! F
! 24 hours

] thereafter
i Nl % 1hDL#

TE------------- ------5 3.2.4.2 -------------------
3

Not required to be et if SR 3.2.4 is
! satisfied for LC .2.4 Item a

requirements.
.............. ............... ...........

,

4

| Verify AP setpoints or ga s are adjusted 1% hours
i for the e culated MFLPD.

! / '/ /

I

BFN-UNIT 2 3.2-6 Amendment
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RPS Instrumentation
s 3.3.1.1

2

3.3 INSTRUMENTATION
< ,

3.3.1.1 Reactor Protection System (RPS) Instrumentation

LCO 3.3.1.1 The RPS instrumentation for each Function in Table 3.3.1.1-1.>

i shall be OPERABLE.

1

I
APPLICABILITY: According to Table 3.3.1.1-1.

.

ACTIONS4

i ...................................--NOTE------------ -------------.-....-....

! Separate Condition entry is allowed for each channel.
..............................................................................

i CONDITION REQUIRED ACTION COMPLETION TIME
:
;

A. One or more required A.1 Place channel in 12 hours
--NOTE

| channels inoperable. 9 trip. Not applicable for.

Functions 2.a, 2.b,, -
3

j -- -NOTE @ 2.c, or 2.d.' Not applicable for
], ,

j Functions 2.a, 2.b, A.2 lace associated trip 12 hours ' <=
2.c, or 2.d. j system in trip.

_ _ J
__

'
B. ne or more Functions B.1 Place channel in one 6 hours

with one or more trip system in trip.
; required channels

inoperable in both M;

B.2 Place one trip system 6 hours'

1 in trip.y
.

C. One or more Functions C.1 Restore RPS trip 1 hour
| with RPS trip capability.

capability not
maintained.

1

) (continued)

i BFN-UNIT 2 3.3 1 Amendment
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1

l
RPS Instrumentation i

3.3.1.1 |
|

SURVEILLANCE REQUIREMENTS

..................................... NOTES---------------------------...---...
1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS

Function.

2. When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required |,

Actions may be delayed for up to 6 hours provided the associated Function '

maintains RPS trip capability.
..............................................................................

SURVEILLANCE
FREQUENCY

|
SR 3.3.1.1.1 Perform CHANNEL CHECK. 24 hours |

.

.

SR 3.3.1.1.2 ------------------NOTE-------------..---.
Not required to be performed until 12 |
hours after THERMAL POWER 2 25% RTP. |
.........................................

Verify the absolute difference between 7 days
the average power range monitor (APRM)
channels and-the calculated powar ic A
:s 2% R"P51 fany ain ju ent/ ' r
g quipid b .C0 2.4, Ave ge Ewari
h wanadNoni r( RM) too ts"fwhile
' operating at a 25% RTP.

SR 3.3.1.1.3 ------------------NOTE-------------------
Not required to be performed when
entering MODE 2 from MODE 1 until
12 hours after entering MODE 2.
.........................................

Perform CHANNEL FUNCTIONAL TEST. 7 days

(continued)

BFN-UNIT 2 3.3-3 Amendment
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RPS Instrumentation |

3.3.1.1 |

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY,

; SR 3.3.1.1.4 Perform CHANNEL FUNCTIONAL TEST. 7 days

SR 3.3.1.1.5 Verify the source range monitor (SRM) and Prior to
intermediate range monitor (IRM) channels withdrawing
overlap. SRMs from the<

fully inserted
,

position !

|
-

'

1

1

1
SR 3.3.1.1.6 ------------------NOTE------------------. l

. Only required to be met during entry into !

MODE 2 from MODE 1.
.........................................

Verify the IRM and APRM channels overlap. 7 days

SR 3.3.1.1.7 Calibrate the local power range monitors. 1000 effective !
full power
hours

:

SR 3.3.1.1.8 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.1.1.9 ------------------NOTES------------------
1. Neutron detectors are excluded.

ForFunctiond! not required2.
to be performed w ntering MODE 2
from MODE 1 until 12 hours after
entering MODE 2.

.........................................

Perform CHANNEL CALIBRATION. 92 days j

.

(Continued)

BFN-UNIT 2 3.3 4 Amendment
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,

i 1

;

| |

4 RPS Instrumentation ;,

3.3.1.1'

| SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.1.10 Perform CHANNEL CALIBRATION. 184 days

Del < //2

h(p 1i $ /i% ")I * / "' 'I ' #bb
.. a , y3 _

8" ' ' ' ' ' ' ' ' "

i

SR 3.3.1.1.12 Perform CHANNEL FUNCTIONAL TEST. 18 months
,

R 3.3.1.1.1 rform CHANNEL CALIBRATION. 18 months-

r ;

SR 3.3.1.1.14 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months
.

SR 3.3.1.1.15 Verify Turbine Stop Valve-Closure and 18 months
Turbine Control Valve Fast Closure, Trip
011 Pressure-Low Functions are not
bypassed when THERMAL POWER is 2 30% RTP.

SR 3.3.1.1.16 erform CHANNEL FUNCTIONAL TEST. 184 days

--~ -
_ __

;NOTE --

For Function 2.a, not required to be performed
, when entering MODE 2 from MODE 1 until'

I 12 hours after entering MODE 2. i

J
-- --

_

~ NOTES
f1. Neutron detectors are excluded.

-----
--

,

2. For Function 2.a. not required to be performed
when entering MODE 2 from MODE 1 until

| 12 hours after entering MODE 2.

-

- =

BFN-UNIT 2 3.3-5 Amendment
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<

RPS Instrumentation
3.3.1.1'

Table 3.3.1.1 1 (page 1 of 3)

] aeector Protection system Instrumentation

APPLiCA8LE CONDITIONS
MODES OR REQUlaED REFERENCED

ofMER CHANNELS FRON

SPECIFIED pea falP REQUlaED suave!LLANCE ALLOWA8LE
FUNCTION CONDITIONS SYSTEN ACTION D.1 REQUlaEMENis VALUE2

1. Intermediate aanse
Monitors

,

1 a. Neutron Flus -Nish 2 3 G Sa 3.3.1.1.1 s 120/125
sa 3.3.1.1.3 divisions of
Sa 3.3.1.1.5 futt scale

2 Sa 3.3.1.1.6
]

- sa 3.3.1.1.14
sa 3.3.1.1.9

{
| 5(a) 3 N sa 3.3.1.1.1 5 120/125

-

f sa 3.3.1.1.4 divisions of
5 sa 3.3.1.1.9 futt scale

sa 3.3.1.1.14

b. Inop 2 3 c sa 3.3.1.1.3 NA

sa 3.3.1.1.14,

5(*) 3 N sa 3.3.1.1.4 NAs

.

sa 3.3.1.1.14
i

2. Average Power aange
Monitors

a. Neutron Flum -Migh, 2 3 G sa 3.3.1.1. s 151 atP'

setdown (sf /EF./N
sa 3.3.1.1.6
sa 3.3.1.1.7'

i sa 3.3.1.1 FI3 O.6 6 W
; sa 3.3.1.1 g l5 + % A TF
) b. Flow elesed simulated 1 J F sa 3.3.1.1.1 s0 nf

'

Thornet Power -Migh sa 3.3.1.1.2 MP and
sa 3.3.1.1.7 5 RTP

'

sa 3.3.1.1 f34

sa_ 3.3.1.1 #6

g
c. Neutron Flux -Migh 1 3 F Sa 3.3.1.1.1 s 1201 aTP

| sa 3.3.1.1.2
sa 3.3.1.1.7 Oi sa

3.3.1.1 p/ 61 3. 3.1.1 gysa.

i $/YY.V1J9C-
'

(continued)

(a) Wita any control rod withdrawn from a core cett containing one or more fuel asseneties.'

- - : y - : --- -

--

-

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

.

BFN-UNIT 2 3.3-6 Amendment
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,

1

} RPS Instrumentation
\ 3.3.1.1

.

I

febte 3.3.1.1 1 (page 2 of 3)
teacter Protection system Instrumentation'

i

|! APPLICABLE CON 0lf! oms
MODES 04 at0Ulsto atFlatNCIO

ofuta CMANutLs Fa0M
; SPECIFito Pte falP ataulat0 suavtiLLANCE ALLOWASLE' FtmCtion conolflous sYsitu ACflou 0.1 atoulatatuts VAtut;

!

2. Average Power aanse
j Monitors (continued)

_|i U Y"'")' / / _' / 'I l'
1 :s t' :: y'' ~

3.3 .1. f7

/ [ Insp 1,2 G M .LtN M NA.

; 3. Reactor Vesset steen 1,2 2 G $4 3.3.1.1.1 s 1055 pelo
j Dome Pressure -Nish sa 3.3.1.1.8
i sa 3.3.1.1.10

sa 3.3.1.1.14i

i 4 teacter Vessel Water 1,2 2 G sa 3.3.1.1.1 t 538 inches*

j Levet -Lew, Lovet 3 sa 3.3.1.1.8 ebove vesset
sa 3.3.1.1.13 sere
sa 3.3.1.1.14

5. Male steem footation 1 8 F sa 3.3.1.1.8 s 10s closed
'

| Va t ve. - Ci ocure sa 3.3.1.1.13
sa 3.3.1.1.14<

i
; 6. Drywelt Pressure -ulsh 1,2 2 G sa 3.5.1.1.8 s 2.5 psis

sa 3.3.1.1.13-

4 sa 3.3.1.1.14
| 7. Scram Discherpe Vetume '

| Water Level -Nigh

| e. aceletonse
' Temperature 1,2 2 G sa 3.3.1.1.8 s 50 setters
; Detector sa 3.3.1.1.13
; sa 3.3.1.1.14

5(e1 2 N sa 3.3.1.1.8 s 50 settone
i sa 3.3.1.1.13

sa 3.3.1.1.14,

b. Fleet switch 1,2 2 G sa 3.3.1.1.8 s 50 settene
i sa 3.3.1.1.13
+ sa 3.3.1.1.14

5(*) 2 N sa 3.3.1.1.8 s 50 seitone
I sa 3.3.1.1.13 ,

| sa 3.3.1.1.14 '
.

i

f (continued)

| (a) With eny centret rod withdrawn from a core cett contelning one or more fuel essemblies.
!
i - - ~ - _ _ _ _

-
-

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

;
- T _

_

__ _ _ _=-: ---

: e. 2 Out-Of-4 Voter 1,2 2 G SR 3.3.1.1.1 N/A

| SR 3.3.1.1.14
* SR 3.3.1.1.16, ~

a - -. _

BFN-UNIT 2 3.3-7 Amendment

i
*

,

'



_ _ _ _ . . . _ _ _ _

Control Rod Block Instrumentation
3.3.2.1 i

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. One or more Reactor E.1 Suspend control rod Immediately
Mode Switch-Shutdown withdrawal.
Position channels
inoperable. ANQ

E.2 Initiate action to Immediately
fully insert all
insertable control
rods in core cells
containing one or
more fuel assemblies.

.

SURVEILLANCE REQUIREMENTS

.....................................N0TES....-...........--............--- |
1. Refer to Table 3.3.2.1-l 'to determine which SRs apply ice each Control Rod |

Block Function.
. .

2. When an RBM channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated Conditions
and Required Actions may be delayed for up to 6 hours provided the
associated Function maintains control rod block capability.

..............................................................................

SURVEILLANCE FREQUENCY

IB4
SR 3.3.2.1.1 Perform CHANNEL FUNCTIONAL TEST. (|[Tdas ,

(continued)

1

BFN. UNIT 2 3.3 17 Amendment
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|

Control Rod Block Instrumentation
3.3.2.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.2.1.2 ------------------NOTE-------------------
Not required to be performed until I hour !

'after any control rod is withdrawn at
s 10% RTP in MODE 2.
.........................................

Perform CHANNEL FUNCTIONAL TEST. 92 days

|

q
SR 3.3.2.1.3 ------------------NOTE-------------------*

Not required to be performed until I hour
after THERMAL POWER is s; 10% RTP in
MODE 1. i.

.........................................
,

Perform CHANNEL FUNCTIONAL TEST. 92 days

!

SR 3.3.2.1.4 ------------------NOTE-------------------
Neutron detectors are excluded. l/

l0h40hthS.........................................

Perform CHANNEL CALIBRATION.
;

1

SR 3.3.2.1.5 Verify the RWM is not bypassed when 18 months
THERMAL POWER is s 10% RTP.

f

SR 3.3.2.1.6 ------------------NOTE-------------------
Not required to be performed until I hour
after reactor mode switch is in the
shutdown position.
.........................................

Perform CHANNEL FUNCTIONAL TEST. 18 months

(continued)

BFN-UNIT 2 3.3-18 Amendment
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;

Control Rod Block Instrumsntation ;
' 3.3.2.1 I

i

SURVEILLANCE REQUIREMENTS (continued)

j SURVEILLANCE FREQUENCY
;
.

3 SR 3.3.2.1.7 Verify control rod sequences input to the Prior to
j RWM are in conformance with BPWS. declaring RWM
i OPERABLE
# following

loading of
sequence into

b'i e RWM

!
w v

|
-

- -

i

k' SR 3.3.2.1.8 NOTE 18 months |

.

Neutron detectors are excluded. W'

;
I

.. - . _
-

j l Verify the RBM: V
a. Low Power Range - Upscale Function is

{
4 not bypassed when THERMAL POWER is [
i 2 28% and s 63% RTP. |

3 b. Intermediate Power Range - Upscale t

j Function is not bypassed when THERMAL
'

I POWER is > 63% and s 83% RTP.;

i c. High Power Range - Upscale Function is
not bypassed when THERMAL POWER is"

> 83% RTP.

___

,

BFN-UNIT 2 3.3-19 Amendment
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Control Rod Block Instrumentation
3.3.2.1*

;

Table 3.3.2.1 1 (pege 1 of 1)
4 Control Rod Riock Instrueentation
$

APPLICA8LE
MCCES OR'

," CTMER
SPECIFIED REQUIRED SURVEILLANCE ALLOWASLE'

FUNCTION CONDITIONS CHANNELS REQUIREMENTS VALUE'

i
I

| 1. Rod RLock Monitor

| trewe <v- +* / / <4=> / z/ /R gig ;4! _

2
2 SR 3.3.2.1.1 NAd,[Inop (g);(h)

M (/)2 sa 3.3.2.1.1
(h)g,)

'

e, Counscete
SR 3.3.2.1.4

,

t

1(83,2(8) 1 $a 3.3.2.1.2 mA
2. Rod Worth Minimiser SR 3.3.2.1.3

; sa 3.3.2.1.5'
sa 3.3.2.1.7*

|

3. Reactor Mode Switch -shutdoun (d) 2 SR 3.3.2.1.6 NA

i, Posittoh
.

i

TutRMAL PcWER@it? eddMR/< K#P h 28% and 5 63% RTP and MCPR < 1.75]| . - -

p
-

> 63% and 5 83% RTP]
(e)

~
-

,

(b) ThiRMAL PCWER[gjuidj j$Qly and MCPR *e

(c) With THERMAL POWER s 10s ATP.j 1.75.
(d) Reactor mode switch in the shutdown position.

! (e) Less then or egaal to the ALLouable Vetue specified in the COLR.
'

j -

-

_

(f) THERMAL POWER > 83% and < 90% RTP and MCPR < 1.75.'
,

H
'(g) THERMAL POWER 2 90% RTP and MCPR < '1.44.

'(h) THERMAL POWER 2 28% and < 90% RTP and MCPR < 1.75.
,

(til Greater than or equal to the Allowable Value specified in the COLR.
,

_

_- -
-

;

J, s. Low Power Range - Upscale (a) 2 SR 3.3.2.1.1 (e .

.
T SR 3.3.2.1.4 |

:

k ij i SR 3.3.2.1.8

i \
b. Intemediate Power Range - Upscale (b) 2 SR 3.3.2.1.1 (e) k ,

3

i
SR 3.3.2.1.4 |

3 SR 3.3.2.1.8
,

c. High Power Range - Upscale (f),(g) 2 SR 3.3.2.1.1 (e)
{ SR 3.3.2.1.4

t __ __- 3R 3.3.2.1.8
-

N
4 -

- ~ - - -
| Amendment3.3-20BFN-UNIT 2
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Recirculation loops Operating+

4 3.4.1
!
!

! SURVEILLANCE REQUIREMENTS
SURVLILLANCt

p

:-

SR 3.4.1.1 --------------------NOTE-------------------
Not required to be performed until 24 hours'

i after both recirculation loops are in

j operation.
; ...........................................

Verify recirculation loop jet pump flow 24 hours*

! mismatch with both recirculation loops in
! operation is:

a. s 10% of rated core flow when*

] operating at < 70% of rated core flow;
!- and

b. s 5% of rated core flow when operating
at ;t: 70% of rated core flow.

SR 3.4.1.2 Verify the reactor is outside of Region I Immediately
and II of Figure 3.4.1-1. after any

increase > 5%
RTP while
initial cor
flow is <
of rated.

50 %
hND

Immediately
after any
decrease of
> 10% rated
core flow while
initial thermal
power is > 40%
of rated.

BFN-UNIT 2 3.4-3 Amendment
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b( f c, <. .o u
Recirculation loops Operating .

3.4.1
{e h o r c h \- * 'C

,

v

1

I

l

|

., , , , -

p
% /
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1

SDM Test-Refueling
j 3.10.8

: 3.10 SPECIAL OPERATIONS
;
'

3.10.8 SHUTDOWN MARGIN (50M) Test-Refueling

!
LCO 3.10.8 The reactor mode switch position specified in Table 1.1-1

for MODE 5 may be changed to include the startup/ hot standbyi

j position, and operation considered not to be in MODE 2, to
allow SON testing, provided the following requirements are

; met:

a. LCO 3.3.1.1, " Reactor Protection System
;. Instrumentation," MODE 2 requirements for Functions 2.a A
d and 2.e of Table 3.3.1.1-1;
"

; b. 1. LCO 3.3.2.1, " Control Rod Block Instrumentation,"
i MODE 2 requirements for Function 2 of
: Table 3.3.2.1-1, with the banked position withdrawal.
! sequence (r/W5) requirements of SR 3.3.2.1.7 changed

to require the ontrol rod sequence to conform to4

{ the 50M test sequence,
.

! E
: -

! 2. Conformance to the approved control rod sequence for
i the SOM test is verified by a second licensed

operator or other qualified member of the technical,
4

staff;

2

j c. Each withdrawn control rod shall be coupled to the
associated CRD;

,i

3 d. All control rod uithdrawals during out of BPWS control
rod moves shall be made in notch out mode;'

e. No other CORE ALTERATIONS are in progress; and

f. CRD charging water header pressure a: 940 psig.

APPLICABILITY: MODE 5 with the reactor mode switch in startup/ hot standby
position.

1

1

1

!

BFN-UNIT 2 3.10-20 Amendment
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1

: SDM Test-Refueling |
} 3.10.8 1

.

| SURVEILLANCE REQUIREMENTS

: SURVEILLANCE FREQUENCY
4

,

SR 3.10.8.1 Perform the MODE 2 applicable SRs for LCO According to
'

i 3.3.1.1, Functions 2.a,^and 2.e of Table the applicable
! 3.3.1.1-1 SRs
j 2.d , -,,
:

i SR 3.10.8.2 -------------------NOTE--------------------
Not required to be met if SR 3.10.8.3

4 satisfied.
,

...........................................
d

: Perform the MODE 2 applicable SRs for According to
LCO 3.3.2.1, Function 2 of Table 3.3.2.1-1. the applicable.

SRs4

f

!

SR 3.10.8.3 -------------------NOTE--------------------
Not required to be met if SR 3.10.8.2
satisfied.
...........................................

Verify movement of control rods is in During control |compliance with the approved control rod rod movement |
sequence for the SDM test by a second
licensed operator or other qualified member 1

,

of ~the technical staff.

i

SR 3.10.8.4 Verify no other CORE ALTERATIONS are in 12 hours
,

progress.

(continued)
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! APLHGR
! B 3.2.1
i
!

{ B 3.2 POWER DISTRIBUTION LIMITS

} B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)
:

BASES

i BACKGROUND The APLHGR is a measure of the average LHGR of all the fuel'
rods in a fuel assembly at any axial location. Limits on
the APLHGR are specified to ensure that the fuel designi

i

limits identified in Reference 1 are not exceeded during
abnormal operational transients and that the peak cladding
temperature (PCT) during the postulated design basis loss of
coolant accident (LOCA) does not exceed the limits specified
in 10 CFR 50.46.

APPLICABLE The analytical methods and assumptions used in evaluating
- SAFETY ANALYSES the fuel design limits are presented in References 1 and 2.

The analytical methods and assumptions used in evaluating
Design Basis Accidents (DBAs), abnormal operational

transients,andnormaloperationthatdeterm[inetheAPLHGRyQ{limits are presented in References 1, 2, 3,

Fuel design evaluations are performed to demonstrate that
the 1% limit on the fuel cladding plastic strain and other
fuel design limits described in Reference 1 are not exceeded
daring abnormal operational transients for operation with
LH@s up to the operating limit LHGR. APLHGR limits are
equ'. valent to the LHGR limit for each fuel rod d< vide:

by[
.

'

e local >eaking factor o the fuel assembly PL
d

\ hed R _(blM)e?"T*"Y" Y""9"*" Y"' '" " * '

LOCA analyses are then performed to ensure that the above
determined APLHGR limits are adequate to meet the PCT and
maximum oxidation limits of 10 CFR 50.46. 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

(continued)
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APLHGR limits are developed as a function of exposure and the various i

operating core flow and power states to ensure adherence to fuel design |
limits during abnormal operational transients (Reference 7). Flow i

dependent APLHGR limits are determined using the three dimensional BWR
simulator code (Reference 8) to analyze slow flow runout transients. The i

flow dependent multiplier, MAPFAC,, is dependent on the maximum core
flow runout capability. The maximum runout flow is dependent on the 4

existing setting of the core flow limiter in the Recirculation Flow Control
System.

Based on analyses of limiting plant transients (other than core flow
!

increases) over a range of power and flow conditions, power dependent
multipliers, MAPFAC,, are also generated. Due to the sensitivity of the
transient response to initial core flow levels at power levels below those at |

which turbine stop valve closures and turbine control valve fast closure |
scram trips are bypassed, both high and low core flow MAPFAC, limits are j

provided for operation at power levels between 25% RTP and the
previously mentioned bypass power level. The exposure dependent
APLHGR limits are reduced by MAPFAC, and MAPFAC, at various
operating conditions to ensure that all fuel design criteria are met for I

normal operation and abnormal operational transients. A complete
discussion of the analysis code is provided in Reference 9.

i

;

\
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;

APLHGR
B 3.2.1,

4

5 BASES

!

| APPLICABLE conservative multiplier is applied to the LHGR assumed in
| SAFETY ANALYSES the LOCA analysis to account for the uncertainty associated

(continued) with the measurement of the APLHGR.

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

.

;

j LCO The APLHGR limits specified in the COLR are the result of
1

the fuel design, DBA, and transient analyses. %

i APPLICA8ILITY The APLHGR limits are primarily derived from fuel design1

evaluations and LOCA and transient analyses that are assumed
1 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.
i This trend continues down to the power range of 5% to
1 15% RTP when entry into MODE 2 occurs. When in MODE 2, the
!

intermediate range monitor scram function provides prompt (i
scram initiation during any significant transient, thereby I
effectively removing any APLHGR limit compliance concern in

: MODE 2. Therefore, at THERMAL POWER levels s 25% RTP, the
! reactor is operating with substantial margin to the APLHGR
3 limits; thus, this LCO is not required.

,

ACTIONS 6.d

If any APLHGR exceeds the required limits, an assumption '

regarding an initial condition of the DBA and transient
analyses may not be met. Therefore, prompt action should be
taken to restore the APLHGR(s) to within the required limits
such that the plant operates within analyzed conditions and
within design limits of the fuel rods. The 2 hour
Completion Time is sufficient to restore the APLHGR(s) to
within its limits and is acceptable based on the low
probability of a transient or DBA occurring simultr.neously
with the APLHGR out of specification.

.

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.

(continued)
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i

'

APLHGR |

B 3.2.1 !

; )

BASES (continued) |

1

(;

+ ACTIONS L.1 l

If the APLHGR cannot be restored to within its required4

limits within the associated Completion Time, the plant must
be brought to a MODE or other specified condition in which
the LCO does not apply. To achieve this status, THERMAL l
POWER must be reduced to < 25% RTP within 4 hours. The !.

allowed Completion Time is reasonable, based on *

operating experience, to reduce THERMAL POWER to < 25% RTP
;

in an orderly manner and without challenging plant systems.
|

SURVEILLANCE SR 3.2.1.1
REQUIREMENTS

APLHGRs are required to be initially calculated within-

12 hours after THERMAL POWER is a 25% RTP and then every
24 hours thereafter. They are compared to the specified

|

,

limits in the COLR to ensure that the reactor is operating !

within the assumptions of the safety analysis. The 24 hour
Frequency is based on both engineering judgment and lrecognition of the slowness of changes in power distribution )during normal operation. The 12 hour allowance after |

THERMAL POWER a 25% RTP is achieved is acceptable given the |large inherent margin to operating Ilmits at low power
levels.

REFERENCES 1. NEDE-24011-P-A-11 " General Electric Standard
Application for Reactor Fuel," November 1995.

2. FSAR, Chapter 3.

3. FSAR, Chapter 14.

4. FSAR, Appen.'.x N.
i

5. NEDC-32484P, " Browns Ferry Nu: lear Plant Units 1, 2, |
and 3, SAFER /GESTR-LOCA Loss-of-Coolant Accident
Analysis," Revision 1, February 1996.

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

_ g
7. NEDC-32433P, " Maximum Extended Load Une 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.
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1

l

.MCPR I;
'

B 3.2.2
;

!
B 3.2 POWER DISTRIBUTION LIMITS

.

| B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR),
!
,

BASES

i

i 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 MtPR is a
convenient way of ensuring that fuel failures due to
inadequate cooling do not occur.

,

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

o er ting limit MCPR are presented in References 2, 3, 4,
5 To ensure that the MCPR SL is not exceeded during2

d 8. 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 (EPR). When the largest E PR is
added to the MCPR SL, the required operating limit MCPR is

,

obtained.

(continued) ,
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.

MCpR

B 3.2.2
,

i BASES

- APPLICABLE
: SAFETY ANALYSES [(continued) -

-

! Flow epen nt cor ction actor for M R li ts ar
de rmine by ste y sta the al hy auli meth s wi

j C- k phys s resp ise in ts be chmar ed us g th thre3 mensi al BWR imula r co (Ref 6) t anal e si flow

g(&[L h
I unout ransie s. T flo depen nt c rect n fa or is

depen nt on e max um c e flo limi r se ing the'

(Reci ulatic Flow ntro' Syste .
' The MCPR satisfies Criterion 2 of the NRC Policy Statement
I (Ref. 7).

!
4

; LCO The MCPR operating limits specified in the COLR are the
,

result of the Design Basis Accident (DBA) and transient'

i analysis. b:

3,

|
'

} APPLICABILITY The MCPR operating limits are primarily derived from f
transient analyses that are assumed to occur at high power'

levels. Below 25% RTP, the reactor is operating at a
.

minimum recirculation pump speed and the moderator voidd

ratio is small. Surveillance of thermal limits below
j 25% RTP is unnecessary due to the large inherent margin that

,

ensures that the MCPR SL is not exceeded even if a limiting
transient occurs. Statistical analyses indicate that the'

!

I

The operating limit MCPR is determined by the larger of the MCPR, and

] MCPR, limits.

i ;

4

;

:
J

1

|

!

!

(continued)4
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1

INSERT B:
,

:
_

1

4 The MCPR operating limits derived from the transient analysis are
dependent on the operating core flow and power state (MCPR, and!

MCPR,, respectively) to ensure adherence to fuel design limits during the,

worst transient that occurs with moderate frequency (Reference 8). Flow
dependent MCPR limits are determined by steady state thermal hydraulic.

j methods with key physics response inputs benchmarked using the three
j dimensional BWR simulator code (Reference 6) to analyze slow flow

runout transients. The operating limit is dependent on the maximum core
flow limiter setting in the Recirculation Flow Control System.

j

; Power dependent MCPR limits (MCPR,) are determined by the one
j dimensional transient code (Reference 9). Due to the sensitivity of the
; transient response to initial core flow levels at power levels below those at
j which the turbine stop valve closure and turbine control valve fast closure
j scrams are bypassed, high and ow flow MCPR, operating limits are
; provided for operating between 25% RTP and the previously mentioned

| bypass power level. ,

i !

'
i

i |

| |

!
i

i
,

i

,

1

!
.

]

-

4

!
s

,

t

4

(
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:

|

| MCPR

| B 3.2.2
!

BASES

REFERENCES 5. FSAR, Appendix N.
(continued)

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.

-|
r|

|

8. NEDC-32433P, " Maximum Extended Load Line Limit and 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.

.

i

l

i

i )

i

!
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|
APRM Ga and Setpoints

, B 3.2.4'

:
.

B 3.2 POWER DISTRIB ION LIMITS

B 3.2.4 Average P er Range Monitor PRM) Gain and S points
|

BASES

BACKGROUND The OPERABil Y of the APRMs d their set ts is an
j initial con ition of all saf ty analyses lat assume rod

insertion pon reactor ser Applicabl GDCs are GDC 10, I'
.

" Reactor esign," GDC 13, Instrumenta on and Control," |
I

| GDC 20, Protection Syst Functions, and GDC 23,
' "Prote ion System Fail re Modes" ( f. 1). This LCO is |

provi d to require t APRM gain APRM flow biased s am

|.
setp ints to be adjur ed when ope ting under conditio of
ex ssive power pea ng to main in acceptable margi to the |

i f I cladding inte ity Safety imit (SL) and the f 1 l
,

adding 1% plast'c strain li t.
I

! The condition excessive ower peaking is de rmined by'

i the ratio of e actual p er peaking to the miting power |

peaking at R This r io is equal to the atto of the'
.

di core limiti MFLPD to he Fraction of RTP FRTP),where |

g , FRTP is th measured ERMAL POWER divid by the RTP. !
,

: q Excessive ower pea g exists when:

MFLPD ,3,
t

FRTP:
\y indi ting tha MFLPD is not decr sing proportionately
9 the overall p er reduction, or onversely, that power .

'

peaking is i creasing. To mai ain margins similar those.

3 at RTP con tions, the excest ve power peaking is'

; compensat by a gain adjus)hent on the APRMs or justment ;

i of the W setpoints. E /her of these adjust s has j
effect ely the same res t as maintaining MFL less than ;

or e 1 to FRTP and t s maintains RTP marg s for APLHGR 1

and PR.

T normally sele ed APRM setpoints po tion the scram
ove the upper und of the normal p r/ flow operatir

regionthathasAeenconsideredint design of the kel I

rods. The se goints are flow bias with a slope t j
.

approximate ;he upper flow contr line, such tha' an

approximat y constant margin i maintained betw i the flow
biased tr level and the upp operating bound y for core ;

'

flows i excess of about 45 f rated core flo . In the
range infrequent operat' ns below 45% of ted core flow,

(continued)
I
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!

: APRM Gain and Setpoints
B 3.2.4

i

BASES .

!
eofthenonl[earcorei BACKGROUN the margin to se m is reduced beca

(conti ed) flow versus dri flow relationshi . The normal f selected3
- APRM setpoint are supported by e analyses pr aented in

References 1 nd 2 that concent te on events nitiated from
rated condi ons. Design expe ence has sho that minimum

i deviations ccur within expe ed margins t operating limits I

i (APLHGR d MCPR), at rated onditions fo normal power
distrib ions. However, a other than r ed conditions,

:

; contro rod patterns can e establishe that significantly
redu the margin to thi al limits. herefore, the flow
bia d APRM scram setp nts may be r duced during opera on'

y wh the combination THERMAL P0 R and MFLPD indica s an#

! cessive power pea ng distribu on.

The APRM neutron ux signal < also adjusted to m e! I closely follow t fuel clad .ng heat flux durin ower
I transients. T APRM neutr n flux signal is a asure of

( the core the 1 power du ng steady state ope tion.
( M l During power ransients the APRM signal leac the actual

1' core therma power res nse because of the el thermal time
g constant. herefore on power increase tr sients, the APRM

N ' signal p vides a c servatively high me ure of core
bI thermal ower. B passing the APRM sig 1 through an

; electr ic filte with a time constan .ess than, but
--- e appr imately i ual to, that of the el thermal time

con ant, an RM transient respons that more closely'

fo ows act fuel cladding heat ux is obtained, while a
servati margin is maintaine . The delayed response o

he filt ed APRM signal allows he flow biased APRM ser
levels be positioned closer to the upper bound of th
norma power and flow range, ithout unnecessarily ca ng
reac r scrams during short uration neutron flux sp es.
Th e spikes can be causec y insignificant transi s such'

a performance of main s 'am line valve surveilla es or
mentary flow increase of only several percen

APPLICABLE The acceptance cri eria for the APRM gain r setpoint
SAFETY ANA SES adjustments are at acceptable margins o APLHGR and MCPR)

be maintained t the fuel cladding int rity SL and the fuel
cladding 1% p1 tic strain limit.

FSAR safety nalyses (Refs. 2 and concentrate on the
rated powe' condition for which e minimum expected margin
to the op ating limits (APLHG and MCPR) occurs.

(continued)
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!

APRM Gain and Setpoints
;

: B 3.2.4
i

/BASES
,

APPLICA8L LC0 3.2.1, " AVERAGE ANAR' LINEAR HEAT G RATION RATE,

SAFETY LYSES (APLHGR)," and LC0 .2.2, " MINIMUM CRIT AL POWER RAT

| (con nued) (MCPR)," limit t initial margins to ese operati limits
! at rated condit' ns so that specifie acceptable el design
i limits are me during transients i tiated from ated
! conditions. t initial power lev s less than ated levels,

the margin gradation of eithe the APLHGR the MCPR;

during a ansient can be gre r than at rated'

i conditio event. This greati margin deg dation during the
! transie is primarily off . by the lar er initial margin

! N j to li ts at the lower th rated powe levels. However,
i powe distributions can e hypothesi d that would result in

[ k red ed margins to the re-transie operating limit. When
d i c ained with the in eased sever y of certain transients

IQ other than rate conditions, e SLs could be approache
t substantially duced power evels, highly peaked powI

distributions c d be obtai d that could reduce the
I g margins to th inimum lev s required for transient ents.~

To prevent o mitigate su situations, either the RM gaing i

is adjuste upward by t ratio of the core limit g MFLPD
Q to the F , or the fl biased APRM scram leve is required

to be r uced by the atio of FRTP to the cor imiting

, MFLPD. Either of ese adjustments effecti y counters the
iner sed severit of some events at other han rated
co itions by pr portionally increasing e APRM gain or
p portionally owering the flow bias APRM scram
etpoints, d endent on the increas peaking that may be

encountered

The'AP ain and setpoints sa sfy Criteria 2 and 3 of e

NRC Po cy Statement (Ref. 4 .

LCO eeting any one of t following conditions e res
acceptable operati margins for events des bed above:

a. Limiting cess power peaking;

b. Reduc g the APRM flow biased utron flux upscale
ser setpoints by multiply the APRM setpoints by
t ratio of FRTP and the re limiting value of

LP0; or

(continued)
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APRM Gain and Setpoints
B 3.2.4

(

[ [ /BASES

LCO c. Increasing gains to cause the AP to read
! (con nued) 2 100 time MFLPD (in %). This con tion is to

' account f the reduction in margi to the fuel
. claddin integrity SL and the fu cladding 1% pl ic
! strain imit.

MFLPD is he ratio of the limiti LHGR to the LH limit

M } for th specific bundle type. power is redu d, if the
desig power distribution is intained, MFLPD s reduced in

A prop tion to the reduction power. Howev , if power

b pe ing increases above th design value, t MFLPD is not,

f q r uced in proportion to le reduction in ower. Under
ese conditions, the gain is adju ed upward or the

setpoints are r uced accordingly,
f) APRM flow biased scraf When the reactor is serating with p king less than the

design value, it i not necessary modify the APRM flow
i

biased scram set ints. Adjusti APRM gain or setpoints is
' g equivalent to M PD less than o equal to FRTP, as state 'n

N the LCO.
;

N |For compli ce with LCO I b (APRM setpoint adjt ment) or
Item c ( gain adjust nt), only APRMs requir to be

g OPERABL per LCO 3.3.1 " Reactor Protection stem (RPS),

Instr ntation," ar required to be adjust In addition,.

eac PRM may be a owed to nave its gain r setpoints I

ad' sted indepen tly of other APRMs t t are having their !
in or setpoin adjusted. I

_

APPLICABILITY The MFLP limit, APRM gain ustment, and APRM flo iased
scram d associated setd s are provided to ens e that
the el cladding integr' y SL and the fuel c1 ing
1% astic strain lim are not violated dur design basis

ansients. As dis ssed in the Bases for 0 3.2.1 and
C0 3.2.2, suffic nt margin to these li s exists below

25% RTP and, th efore, these requirem s are only
necessary whe the reactor is operat g at a 25% RTP.

ACTIONS A.,d

I the APRM gain or set ints are not within limits while
he MFLPD has exceed FRTP, the margin to the fuel cladding

integrity SL and t fuel cladding 1% plastic strain limit

(continued)
r
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APRM Gain and Se2 points
! B 3.2.4
i

[BASES j

ACTIO A.1 (continued)

i may be reduced. Therefore, prompt ction should be tak to
i restore the MF D to within its quired limit or mak

acceptable A adjustments su that the plant is o rating,

within the sumed margin of e safety analyses.
,

i / Y The 6 ho Completion Tim s normally suffici to restore
f either e MFLPD to with limits or the APRM ain or'

'

q j setpoi ts to within li s and is acceptabl ased on the
low obability of a ansient or Design is Accident'

I'
occ ring simultane sly with the LC0 no met..

: I

.1
9

! \ j If MFLPD ca ot be restored to w hin its required li s
j

- Q within the ssociated Completi Time, the plant mus- e
: brought a MODE or other sp ified condition in ich the

not apply. To ach ve this status, THE L POWER

> }
l LCO do4

is re ced to < 25% RTP wi in 4 hours. The al wed;

'
_

Com etion Time is reaso ble, based on opera ng
e rience, to reduce T RMAL POWER to < 25" TP in an

derly manner and wi out challenging . systems.

f;

j SURVEILLANCE SR 3.2.4.1 andAR 3.2.4.2
: REQUIREMENTS

The MFLPD i equired to be ca' lated and compared wit'

: FRTP, or gains or setpo . to ensure that the r tor

is opera ng within the as ptions of the safety a ysis.
,

These s are only requi d to determine the MFL and,'

assu .g MFLPD is grea r than FRTP, the approp ate gain or
j se int, and are nor intended to be a CHANNE UNCTIONAL

: T T for the APRM n or flow biased neutr flux scram
: ircuitry. The hour Frequency of SR 3 .4.1 is chosen to
4 coincide with e determination of othe hermal limits,

specifically ose for the APLHGR (LC .2.1). The 24 ho-

Frequency based on both engineer g judgment and,

recognit of the slowness of ch iges in power distr tion
4

i during ormal operation. The 1 our allowance afti
THE POWER 2 25% RTP is ac eved is acceptable ven the

: lar inherent margin to op ating limits at lo ower
els.'

:
4

j #
:

!
'

(continued)
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,

APRM Gain and Svi.<.3ints
L 3.2.4

[ ,

BASES

SURVEILLANCE SR 3.2.4.1 SR 3.2.4.2 ( ntinued)
i REQUIREMENT
'

The 12 ho Frequency of SR .2.4.2 requires a ore frequent
verific on than if MFLPD s less than or ec 1 to FRP.'

When MF D is greater tha FRP, more rapid anges in power
i distr ution are typicall expected.

.

I

RE RENCES 10 CFR 50, Appe ix A, GDC 10, GD 13, GDC 20,.

and GDC 23.

2. FSAR, Chapte 14.
.

3. FSAR, Cha er 3.

4. NRC No. 3-102, " Final Po 'cy Statement on Tec ical 1

Specifi ation Improveme s," July 23, 1993.-

/
yi
9-,t +
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%

i

j RPS Instrumentation
8 3.3.1.1

)
t

BASES

!

! APPLICA8LE 1.a. Intermediate Ranae Monitor Neutron Flux-Hioh
SAFETY ANALYSES, (continued)
LCO, and

i APPLICA8ILITY unexpected reactivity excursions. In MODE 1, the APRM
i System and the RBM provide protection against control rod

withdrawal error events and the IRMs are not required.

j 1.b. Intermediate Rance Monitor-Inon

! This trip signal provides assurance that a minimum number of
i IRMs are OPERABLE. Anytime an IRM mode switch is moved to
! any position other than " Operate," the detector voltage
i drops below a preset level, or when a module is not plugged
! in, an inoperative trip s'ignal will be received by the RPS
i unless the IRM is bypassed. Since only one IRM in each trip
| system may be bypassed, only one IRM in each RPS trip system
j , may be inoperable without resulting in an RPS trip signal.

This Function was not specifically credited in the accident
j analysis but it is retained for the overall redundancy and
i diversity of the RPS as required by the NRC approved
j licensing basis.

Six channels of Intermediate Range Monitor-Inop with three
channels in each trip system are required to be $PERABLE to
ensure that no single instrument failure will preclude a
scram from this Function on a valid signal.

Since this Function is not assumed in the safety analysis,
there is no Allowable Value for this Function.

This Function is required to be OPERABLE when the
Intermediate Range Monitor Neutron Flux-High Function is
required.

Averaae Power Ranae Monitor

i .eNW 2.a. Averaae Power Ranae Monitor Neutron Flux-Hich.
'

Setdown
- _

{ra[montm chayftls rece
input sign from e loca ower |The

as (LPRMs within the ctor c e to p ide
icatio of the r distribu n and al r<

anges The AP :hannels av ge thes LPRM nals
provi a contin us indicati of aver re or pow
fr fewperpttogrea than RT j ror operau on at

'

(continued)
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INSERT C:
, s

_

The APRM channels provide the primary indication of neutron flux within,

'

the core and respond almost instantaneously to neutron flux increases.
The APRM channels receive input signals from the local power range,

'

monitors (LPRMs) within the reactor core to provide an indication of the
power d!suibution and local power changes. The APRM channels average
these LPRM signals to provide a continuous indication of average reactor
power from a few percent to greater than RTP.

The APRM System is divided into four APRM channels and four 2-out-of 4
voter channels. Each APRM channel provides inputs to each of the four,

voter channels. The four voter channels are divided into two groups of
two each, with each group of two providing inputs to one RPS trip,

j system. The system is designed to allow one APRM channel, but no voter
; channels, to be bypassed. A trip from any one unbypassed APRM will

result in a " half-trip" in all four of the voter channels, but n'o trip inputs to
either RPS trip system. A trip from any two unbypassed APRM channels-

will result in a full trip in each of the four voter channels, which in turn
results in two trip inputs to each RPS trip system logic channel (A1, A2,.

{ B1, or B2). Three of the four APRM channels and all four of the voter
channels are required to be OPERABLE to ensure that no single failure will<

3 preclude a scram on a valid signal in addition, to provide adequate
: coverage of the entire core, consistent with the design bases for the

APRM functions, at least twenty (20) LPRM inputs, with at least three (3)
LPRM inputs from each of the four axiallevels at which the LPRMs are

,

i located, must be operable for each APRM channel.

;
.

! I

|
J

J

I

!

.
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|

! RPS Instrumentation
i B 3.3.1.1
.

I

i BASES

i

i APPLICABLE 2.a. Averaae Power Ranae Monitor Neutron Flux-Hiah.
! SAFETY ANALYSES, Setdown (continued)

LCO, and;

; APPLICABILITY low power (i.e., MODE 2), the Average Power Range Monitor
: Neutron Flux-High, Setdown Function is capable of

generating a trip signal that prevents fuel damage resulting
,

i from abnormal operating transients in this power range. For f
-

; most operation at low power levels, the Average Power Range
Monitor Neutron Flux-High, Setdown Function will provide a>

,

j secondary scram to the Intermediate Range Monitor Neutron '

' Flux-High Function because of the relative setpoints. With
: the IRMs at Range 9 or 10, it is possible that the Average

Power Range Monitor Neutron Flux-High, Setdown Function i
2

i will provide the primary trip signal for a corewide increase I

in power.,

.

! No specific safe'.y analyses take direct credit for the.

| Average Power Raile Monitor Neutron Flux-High, Setdown
Function. However, this Function indirectly ensures that ,

before the reactor mode switch is placed in the run l
position, reactor power does not exceed 25% RTP (SL 2.1.1.1)
when operating at low reactor pressure and low core flow.
Therefore, it indirectly prevents fuel damage duririg
significant reactivity increases with THERMAL POWER
< 25% RTP.

he AP ystem divided to two ups of chann s with ;

h three PRM cha el inputs o each tr p system. T system
,

is signed " allow on channel i each trip sy em to be (,

//|i b assed. ty one AP channel i a trip syst can cause
P e assoc ted trip stem to tr Four chan is of.

{ Average ower Rang nitor Net on Flux-Hi , Setdown wit f I
two e nels in e h trip sys e are requir to be OPERA :

/ to e ure that single fai re will prec de a scram f
I th Function valid si al. In add ion, to prov e

quate cov age of the e ire core, a least 14 LP
nputs are quired for ch APRM cha el, with at ast two |

LPRM inpu from each o the four a 1 levels at ich the '

LPRMs ar located, y
_

The Allowable Value is based on preventing significant
increases in power when THERMAL POWER is < 25% RTP.

The Average Power Range Monitor Neutron Flux-High, Setdown
Function must be OPERABLE during MODE 2 when control rods |

may be withdrawn since the potential for criticality exists.

(continued)
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RPS Instrumentation,

| B 3.3.1.1
i

i BASES

| -APPLICABLE 2.a. Averaae Power Rance Monitor Neutron Flux-Hiah.
i SAFETY ANALYSES, Setdown (continued)

LCO, and3

| APPLICABILITY In MODE 1, the Average Power Range Monitor Neutron
Flux-High Function provides protection against reactivity,

i transients and the RWM and rod block monitor protect against
i control rod withdrawal error events.
I
i 2.b. Averaae Power Ranae Monitor Flow Biased Simulated
| hermal Power-Hiah"

i

i The Average Power Range Monitor Flow Biased Simulated
i Thermal Power-High Function monitors neutron flux to
i approximate the THERMAL POWER being transferred to the
j reactor coolant. The APRM neutron flux is electronically
! filtered with a time constant representative of the fuel
i heat transfer dynamics to generate a signal proportional to.

! the THERMAL POWER in the reactor. The trip level is varied
i as a function of recirculation drive flow (i.e., at lower
: core flows, the setpoint is reduced proportional to the
} reduction in power experienced as core flow is reduced with
! a fixed control rod pattern) but is clamped at an upper
| limit that is always lower than or equal to the Average
i Power Range Monitor Fixed Neutron Flux-High Function

Allowable Value. The Average Power Range Monitor Flow'

Biased Simulated Thermal Power-High Function provides;

i protection against transients where THERMAL POWER increases
! slowly (such as the loss of feedwater heating event) and
| protects the fuel cladding integrity by ensuring that the
i MCPR SL is not exceeded. During these events, the THERMAL
| POWER increase does not significantly lag the neutron flux
! response and, because of a lower trip setpoint, will
| initiate a scram before the high neutron flux scram. For
| rapid neutron flux increase events, the THERMAL POWER lags
i the neutron flux and the Average Power Range Monitor Fixed
1 Neutron Flux-High Function will provide a scram signal
! before the Average Power Range Monitor Flow Biased Simulated
: Thermal Power-High Function setpoint i: exceeded.

The Syst is divid nto two oups of annels wi 7
4 th APRM annel inpu to each ip systi The sys.

j i design to allow e channel n each p system be

4 ypass Any one M channe in a tri system ca cause
he as lated tri system t trip. F r channel of

i
!

{ (continued)
:
5
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RPS Instrumentation i

B 3.3.1.1,

,

BASES<

:

i APPLICABLE 2.b. Averace' Pouar Rance Monitor Flow Biased Simulated
i SAFETY ANALYSES, Thermal Power- Hiah (continued)

LCO, and
i APPLICABILITY Aver e Pow Range onitor Flow Bi ed Simul ed The

Pow - Hi with o chan is in e h trip s tem arr ged'

in one ut-of- o logi are req red to OPERABL to '

e sure at no ingle i strument ailure 11 prec de a j
} cram om th Funct n on a v id sign In a ition to[.

: provi adeq te cov age of t e entire ore, at east'

14 RM inp s are quired f r each chan , wi at
le two URM inp ;s from ch of t four a al 1 e' s at;

Lwh ch thel.PRMs a e locate Each APRM channel dicipmi
'us a(&- 'Iotal drive flow signal representative of total core flow.

,

'

The total drive flow signal 575Wgenerated byJwo rv
* ,

Anics, eo nicn suppiles s a o 60 t trip s tem A
[APRM whi the othy one s plies sign s to t trip

r r sys mB Pts. E a flow it signal provi d by
J s ing p the fl signa from the o recir latiothe flow processing ops. Each rec tred Av age Power nge Mo tor F1logic, part of the iasi Simulatp Therm Power - Hig channe' re s an

Summing up the
.-

- flow unf..
quiAPRM channel, by Qng; from itf associ ed OPERABL

flow calculated from
,

The clamped Allowable Value is based on analyses that take
two flow transmitter credit for the Average Power Range Monitor Flow Biasedsignal inputs, one Simulated Thermal Power-High Function for the mitigation of
from each of the the loss of feedwater heating event. The THERMAL POWER time
two recirculation constant of < 7 seconds is based on the fuel heat transferloop flows. The dynamics and provides a signal proportional to the THERMAL
flow processing POWER. The term "W" in the equation for determining thelogic OPERABluTY

Allowable Value is defined as total recirculation flow inis part of the APRM percent of rated.
channel
OPERABluTY The Average Power Range Monitor Flow Biased Simulatedrcquirements for this
function. Thermal Power-High Function is required to be OPERABLE in

MODE 1 when there is the possibility of generating excessive
THERMAL POWER and potentially exceeding the SL applicable to
high pressure and core flow conditions (MCPR SL). During

: MODES 2 and 5, other IRM and APRM Functions provide
protection for fuel cladding integrity.

2.c. Averaae Power Ranae Monitor Fixed Neutron Flux Hiah

khe_ RM cha is pr ide the primary ilyMcation of neut' n
fl within he cor and redhd almostrinstantargouslyAo)

!a tron f1 incre (s.f The' Average Power Range Monitor
Fixed Neutron Flux'-Figh Function is capable of generating a

(continued)
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|

| RPS Instrumentation
! B 3.3.1.1
i

BASES

APPLICABLE L.g . Averaae Power Ranae Monitor Fixed Neutron Flux- Hiah
: SAFETY ANALYSES, (continued)
i LCO, and
j. APPLICABILITY trip signal to prevent fuel damage or excessive RCS
| pressure. For the overpressurization protection analysis of
1 Reference 4, the Average Power Range Monitor Fixed Neutron

Flux-High Function is assumed to terminate the main steam
j isolation valve (MSIV) closure event and, along with the

safety / relief valves (S/RVs), limits the peak reactor;

i pressure vessel (RPV) pressure to less than the ASME Code
| limits. The control rod drop accident (CRDA) analysis
! (Ref. 5) takes credit for the Average Power Range Monitor
; Fixed Neutron Flux-High Function to terminate the CRDA.

| The APRM S en is vided nto two houps of ch nels w h I

{ three AP channe inpu ng to e i trip sys The.
'

system design to a ow one c nnel in ea trip s stem
to be ypassed. Any o APRM ch nel in a t p syst can'

cau the ass lated rip syst to trip. ur cha els of '
Av age Powe Range nitor F ed Neutron ux -Hi with

channe' in e trip s en arrange in a on out-of-
wo logic ire re tred to OPERABLE t ensure at no

single strume failur til preclud a scram rom this
Functi on a lid sig 1. In addi on, to pr vide
adeq te cov age of entire cor at least 4 LPRM
in s are quired d r each APRM annel, wi at lea two

M inpu from eas of the four axial leve' at whi the
RMs ar located./ _ J

The Allowable Value is based on the Analytical Limit assumed
in the CRDA analyses.

The Average Power Range Monitor Fixed Neutron Flux-High
Function 1s required to be OPERABLE in MODE 1 where the
potential consequences of the analyzed transients could
result in the SLs (e.g., MCPR and RCS pressure) being
exceeded. Although the Average Power Range Monitor Fixed
Neutron Flux-High Function is assumed in the CRDA analysis,
which is applicable in MODE 2, the Average Power Range :
Monitor Neutron Flux-High, Setdown Function conservatively |

bounds the assumed trip and, together with the assumed IRM
'

trips, provides adequate protection. Therefore, the Average |

Power Range Monitor Fixed Neutron Flux-High Function is not I

required in MODE 2.

i

(continued)
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|
RPS Instrumentation

8 3.3.1.1
i

BASES
:

_

) APPLICABLE i.d. Avedae Powe# Ranae Mondor- Downsc[e
; SAFETY ANALYSES, f

LCO, and This gnal ensfes that t re is adeq e Neutron,

3 APPLICABILITY Moni ring Sys to protee on if the r ctor mode swd ch is
| (continued) p1 ed in th un posit n prior to se APRMs cosi , on
; s le. Wit the react mode swit in run, an

scale gnal coi dent with associated termediatej ,ange Mon' or Neutr Flux - Hig or Inop sign generates a
trip sig ,1. This unction wa not specific y credited in;

! the acc ent anal is but it s retained fo the overalli redund cy and d ersity of he RPS as re red by the NRC
j appro d licen g basis,

i Th APRM Sys e is divi d into two g ups of channels wi
; t ee input into each rip system. he system is desi ied
I allow o channel n each trip stem to be bypass
j our cha els of Av age Power Ra e Monitor-Downse e with

.

! two cha els in ea trip syst arranged in a one- t-of-' two 1 e are re ired to be O RABLE to ensure tt no
sing 1 failure 11 preclude scram from this F 'ction on a

4

i vali signal. he Intermed te Range Monitor N tron #

; F1 -High a Inop Functi s are also part of he
; OP M81LITY f the Avera< Power Range Monit -Downscale
! nction .e., if eith of these IRM Fune ons cannot sen
j signal o the Avera Power Range Monit - Downscale
: Functio , the associ ed Average Power ge
j Montt -Downscale annel is consider inoperable).

| The llowable Va e is based upon e ring that the RMs
i ar in the line scale range when ransfers are e
4 tween APRMs nd IRMs.
,

| This Functi is required to OPERABLE in 1 since
j this is n the APRMs are t primary indic rs of reactory
; Lpower.

[ Averaos Power Ranae Monitor- Inoo

This rovides assurance that a minimum number of
APRML are OPERA 8LE. p nyu an APRM e switc s movec jfo }4

,

; Three of the four sm otne than " erate," APRM mod e is
| APRM channeh are ugg the ectron operati voltage low, o he
; required to be ha too f LPRM puts (< , an in erative ip
| OPERABLE for ea h gnal ill recal by the , unles the AP is

of the APRM ypas nce on one AP in each ip syst may be.

Functions- bj kypased, ly on PRM in ch trip s ten may
,

j (continued)
!
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i |

! l

{ RPS Instrumentation
| 8 3.3.1.1 |

1 BASES I,

; -

,

# 1
;

| APPLICABLE 22 Averaae Power Ranae Monitor-Inon
(continued)hSAFETY ANALYSES, g,;

i LCO, and (Fno6e/abre Avithbut 4ed t& m avRat t#in/sHMI This
! APPLICA8ILITY Function was not spec' f'cary cre<ited in Ene accioent I

i analysis, but it is retained for the overall redundancy and '

j diversity of the RPS as required by the NRC approved
licensing basis.:

!
j Four anne of Aver e Pow Range nito -Inop th tw
i .

ch els each tr syst are r uired o be O RABLE o '

e ure t t no si e fai re wil prec1 eas am fr ,,

" " 9" *

For any APRM
1 channel, any time its There is no A11'owable Value for this Function.
| modo switch is in

any position other This Function is required to be OPERABLE in the MODES wherej
t ope ate an

! the APRM Functions are required.
,

( unplugged, or the h
j automatic self test 3. Reactor Vessel Steam Dome Pressure-Hiah
j system detects a
j critical fault with the An increase in the RPV pressure during reactor operation
!

APRM channel, an
compresses the steam voids and results in a positive

; inop trip is sent t reactivity insertion. This causes the neutron flux and
j all four voter

THERMAL POWER transferred to the reactor coolant tochannels inop trips increase, which could challenge the integrity of the fuel,

' ' * * * ' * ' '
cladding and the RCP8. The Reactor Vessel Steam Dome^P

! ha ne s1e ul in a Pressure-High Function initiates a scram for transients
! trip output from all that result in a pressure increase, counteracting the
: four voter channels pressure increase by rapidly reducing Core power. For the
I to their associated overpressuriZation protection analysis of Reference 4,

reactor scram (the analyses conservatively assume scram on! *".P 'Y '*** '; the Average Power Range Monitor Fixed Neutron Flux-High
; signal, not the Reactor Vessel Steam Dome Pressure-High
{ signal), along with the S/RVs, limits the peak RPV pressure

j[n6Mp Q; to less than the ASME Section III Code limits.
'

,

High readtor pressure signals are initiated from four
] pressure transmitters that sense reactor pressure. The
i Reactor Vessel Steam Dome Pressure-High Allowable Value is
i chosen to provide a sufficient margin to the ASME
| Section III Code limits during the event.
1

i Four channels of Reactor Vessel Steam Dome Pressure-High
Function, with two channels in each trip system arranged in

i a one-out-of-two logic, are required to be OPERABLE to

(continued)
, -
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INSERT D: |
x-p

2.e. 2-Out Of-4 Voter

The 2 Out-Of-4 Voter Function provides the interface between the APRM
Functions and the final RPS trip system logic. As such, it is required to be
OPERABLE in the MODES where the APRM Functions are required and is
necessary to support the safety analysis applicable to each of those
Functions. Therefore, the 2-Out-Of-4 Voter Function needs to be

1

OPERABLE in MODES 1 and 2.

All four voter channels are required to be OPERABLE. Each voter channel
includes self-diagnostic functions. If any voter channel detects a critical
fault in its own processing, a trip is issued from that voter channel to the
associated trip system.

There is no Allowable Value for this Function.

l

W--- m ----- ---_w
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;

RPS Instrumentation;

8 3.3.1.1;

i
i BASES

i
~

ACTIONS compensatory measures for separate inoperable channels. As
i (continued) such, a Note has been provided that allows separate
; Condition entry for each inoperable RPS instrumentation
! channel.

|
A.1 and A.2

j Because of the diversity of sensors available to provide
trip signals and the redundancy of the RPS design, an;

' gg allowable out of s ce time of 12 hours has been shown to
be acceptable (Ref. to permit restoration of any
inoperable channel t OPERABLE status. However, this out of

'

service time is only acceptable provided the associated
As noted, Action A.2 Function's inoperable channel is in one trip system and the
is not applicable for Function still maintains RPS trip capability (refer to
APRM Functions 2.a. Required Actions B.1, 8.2, and C.1 Bases). If the
2.b, 2.c, and 2.d. inoperable channel cannot be restored to OPERABLE status
inoperability of one within the allowable out of service time, the channel or the
r: quired APRM channel associated trip system must be placed in the tripped
affects both trip condition per Required Actions A.1 and A.2. Placing the
systems. For that inoperable channel in trip (or the associated trip system in
ccndition, Required trip) would conservatively compensate for the inoperability,
Action A.1 must be restore capability to accommodate a single failure, and
satisfied, and is the allow operation to continue. Alternatively, if it is not
cnly action (other than desired to place the channel (or trip system) in trip (e.g.,
r: storing oprobiliv,4 as in the case where placing the inoperable channel in trip
that will rettore would result in a full scram), Condition D aust be entered
capability to and its Required Action taken.
accommodau a single
failure. Incperability of
more than one required B.1 and 8.2
APRM channel of the
s:me trip function Condition B exists when, for any one or more Functions, at
results in loss of trip least one required channel is inoperable in each trip
capability and entry system. In this condition, provided at least one channel
into Condition C, as per trip system is OPERABLE, the RPS still maintains trip
well as entry into capability for that Function, but cannot accommodate a
Condition A for each single failure in either trip system.
channel.

Required Actions B.1 and B.2 limit the time the Ri'S scram
logic, for any Function, would not acconnodate single
failure in both trip systems (e.g., one out-of-one and
one-out-of-one arrangement for a typical four channel
Function). The reduced reliability of this logic
arrangement was not evaluated in Refere 9 he 12 hour

(continued)

BFN-UNIT 2 B 3.3-22 Amendment

4

* _
-ee===.., _ . . **-

*v, ~e- -- - --- - - -- ._. - ~----e



- _ _ _ _ _ _ __ _ _ _ _ ._ _ _ _ _ _ _ _ _ _ _ _ _ _. _ . _ _ . _ _ _ _

,

'
RPS Instrumentation

| B 3.3.1.1
;

}
; BASES
;

ACTIONS B.1 and 8.2 (continued)
i Completion Time. Within the 6 hour allowance, the
'

associated Function will have all required channels OPERABLE
or in trip (or any combination) in one trip system.i

: Completing one of these Required Actions restores RPS to adY''' reliabili y level equivalent to that evaluated in
Referenc , which justified a 12 hour allowable out of
service t me as presented in Condition A. The trip system.

: As noted. condition a is not in the more degraded state should be placed in trip or,
applicable for APRM alternatively, all the inoperable channels in that trip'

runctions 2.a, 2.b, 2.c. and system should be placed in trip (e.g., a trip system with,

2.d. inoperability of an two inoperable channels could be in a more degraded state
APRM channel affects both

! than a trip system with four inoperable channels if the two
I ocla1Ewt inoperable channels are in the same Function while the four'

a as ific
Y trip system as are the APRM inoperable channels are all in different Functions). The

2 out of4 voter and othe, decision of which trip system is in the more degraded state.

; non-APRM channels for should be based on prudent judgment and take into account
| which Condition 8 applies. Current plant conditions (i.e., what MODE the plant is in).
! Fcr an inoperable APRM If this action would result in a scram or RPT, it is
i channel, Required Action pcmissible to place the other trip system or its inoperable

A.1 must be satisfied, and is channels in trip.
the only action (other than
r: storing operability) that The 6 hour Completion Time is judged acceptable based on the
will restore capability t remaining capability to trip, the diversity of the sensors
siIS. noNrabii available to provide the trip signals, the low probabilityf more

than one required APf1M of extensive numbers of inoperabilities affecting all
channei results in tons of trip diverse Functions, and the low probability of an event
capability and entry into requiring the initiation of a scram.
Condition C, as well as entry
into condition A for each Alternately, if it is not desired to place the inoperable
channet. secause channels (oronetripsystem)intrip(e.g.,asinthecase
conditions A and c provid* where placing the inoperable channel or associated trip
RIquired Actions that are system in trip would result in a scram or RPT), Condition D
*8'' ','j'y'*', *gp*gy must be entered and its Required Action taken.h
;, ,
Functions 2.a. 2.b,2.c and

,

2.d. and these functions are
not associated with specific [s a.1
trip systems as are the
APRM 2-out of4 voter and Required Action C.1 is intended to ensure that appropriate
other non-APRM channels, actions are taken if multiple, inoperable, untripped
ccndition a does not apply. channels within the same trip system for the same Function

result in the Function not maintaining RPS trip capability.
A Function is considered to be maintaining RPS trip
capability when su/ficient channels are OPERABLE or in trip

(continued)
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j RPS Instrumentation

{- B 3.3.1.1

:

| BASES

1

! SURVEILLANCE SR 3.3.1.1.1 (continued)
: REQUIREMENTS
: something even more serious. A CHANNEL CHECK will detect
; gross channel failure; thus, it is key to verifying the

instrumentation continues to operate properly between eacha

j CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff based;

! on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is,

: outside the criteria, it may be an indication that the
instrument has drifted outside its limit.

' The Frequency is based upon operating experience that
I demonstrates channel failure is rare. The CHANNEL CHECK
I supplements less formal, but more frequent, checks of

channels during normal operational use of the displays<

: associated with the channels required by the LCO.-

!
:

I SR 3.3.1.1.2
i
! To ensure that ',he APRMs are accurately indicating the true
! core average power, the APRMs are calibratecl to the reactor

power calculated from a heat balince.II.c .. .g, Ave ge v
Mower ang onitor APRM) G anc tp n " allo the;

I AP to readi , greater han a ual H L POW to3
; c ens e for calized rp i hen thi
} djust nt is de, the equir nt r ie APRM to
1 indic e wit n 2% RTP f cal at r is ified o
i req re ". 1 DD* +a ndicat it n R70 c'<.71cul ed
j (MF .J "1e Frequency of once per 7 aays is"tiCea on amor

cnanges in LPRM sensitivity, which could affect the APRM1

i reading, between performances of SR 3.3.1.1.7.
i
! A restriction to satisfying this SR when < 25% RTP is
. provided that requires the SP to be met only at a 25% RTP
j because it is difficult to accurately maintain APRM
i indication of core THERMAL POWER consistent with a heat
: balance when < 25% RTP. At low power levels, a high degree
1 of accuracy is unnecessary because of the large, inherent

margin to thermal limits (MCPR and APLHGR). At a 25% RTP,;
, the Surveillar.co is required to have been satisfactorily
' performed within the last 7 days, in accordance with
: SR 3.0.2. A Note is provided which allows an increase in

THERMAL POWER above 25% if the 7 day Frequency is not met-

(continued)
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1

RPS Instrumentation
i B 3.3.1.1

.

1

| BASES
'

.

i

a SURVEILLANCE SR 3.3.1.1.7
: REQUIREMENTS
'

(continued) LPRM pain settings are determined from the local flux l
profiles measured by the Traversing Incore Probe (TIP)'

The 184 day equency of
| SR 3.3.1.1.16 for the APRM System. This establishes the relative local flux profile I
! Functions supplements the for appropriate representative input to the APRM System. |

automatic self-test functions The 1000 effective full power hours Frequency is based on'

: that operate continuously in operating experience with LPRM sensitivity changes.
j the APRM and voter

channels. The APRM
: CHANNEL FUNCTIONAL SR 3.3.1.1.8. SR 3.3.1.1.12 and SR 3.3.1.1.16
| TEST covers the ArRM |

channels Uncludino A CHANNEL FUNCTIONAL TEST is performed on each required |
; recirculation flow processing channel to ensure that the entire channel will perform the i
j - applicable to Function 2.b intended function. Any setpoint adjustment shall be '

only), the 2-out-of 4 voter"

consistent with the assumptions of the current plant
onne tbns n specific setpoint methodology. The 92 day Frequency of I

'

t RPS tripi
systems from the vote, SR 3.3.1.1.8 is based on the reliability analysis of

j channels. Any setpoint Reference 9.
j adjustment shall be j
i consistent with the The 184 day Frequency of SR 3.3.1.1.16 for the scram pilot

assumptions of the current air header low pressure trip function is based on the
plant specific setpoint functional reliability previously demonstrated by this
methodology. The 184 day function, the need for minimizing the radiation exposure

'

Frequency of SR 3.3.1.1.16 associated with the functional testing of.this function, and
f r the APRM Functions is

| the increased risk to plant availability while the plant is
$ in a half-scram condition during the performance of thea ysis of efe e 12.

(NOTE: The actual voting functional testing versus the limited increase in'

logic of the 2 out-of-4 Voter reliability that would be obtained by the more frequent
Function is tested as part of functional testing.
SR 3.3.1.1.14.) A Note for'

SR 3.3.1.1.16 is provided The 18 month Frequency of SR 3.3.1.1.12 is based on the need
{ that requires the APRM to perfom this Surveillance under the conditions that apply
: Function 2.a SR to be during a plant outage and the potential for an unplanned

performed within 12 hours transient if the Surveillance were performed with the
of entering MODE 2 from reactor at power. Operating experience has shown that these,

'

'N' gyn components usually pass the Surveillance when performed at
I cannot be performed in the 18 month Frequency. .

MODE 1 without utilizing'

jumpers or lif ted leads. This', Note anows Wry into SR 3.3.1.1.9. SR 3.3.1.1.10 and SR 3.3.1.1.13
MODE 2 from MODE 1 if the
associated frequency is not A CHANNEL CALIBRATION is a complete check of the instrument

j mot per SR 3.0.2. Twelve loop and the sensor. This test verifies that the channel
j hours is based on operating responds to the measured parameter within the necessary
! C*P*ri*ac' *ad h range and accuracy. CHANNEL CALIBRATION leaves the channel

consideration of providing a*

; r:asonable time in which to
complete the SR.

(Continued)
,

;

!
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|
j RPS Instrumentation
' 8 3.3.1.1
j u

i BASES

. |
{ SURVEILLANCE SR 3.3.1.1.9. SR 3.3.1.1.10 and SR 3.3.1.1.13 (continued)
; REQUIREMENTS

adjustedtoaccount'|orinstrumentdriftsbetweensuccessive;
; calibrations consistont with the plant specific setpoint
| methodology. For the PRM Simulated Thermal Power-High
j Function, SR 3.3.1.1 also includes calibrating the
i associated recirculat on loop flow channel. For MSIV-
| Closure, SOV Water Level High (Float Switch), and TSV-
; Closure Functions, SR 3.3.1.1.13 also includes physical
| __ _ _

inspection and actuation of the switches.
'

_

| Q g 3.3.id i3 ^ Note 1 to SR 3.3.1.1.92 states that neutron detectors are
; excluded from CHANNEL CALIBRATION because they are passive
! devices, with minimal orift, and because of the difficulty
! of simulating a meaningful signal. Changes in neutron
i detector sensitivity are compensated for by performing the
! 7 day calorimetric calibration (SR 3.3.1.1.2) and the
! 1000 effective full newer hours LPRM calibratiaa maninst the
j ilPs (SR 3.3.1.1.7). A second Note for SR 3.3.1.lbsg8 3 3<l I'I3 provided that requires the APRM and IRM SRs to be performed
j within 12 hours of entering MODE 2 from MODE 1. Testing of
; the MODE 2 APRM and IRM Functions cannot be perfonned in
! MODE 1 without utilizing jumpers, lifted leads, or movable
| links. This Note allows entry into MODE 2 from MODE 1 if
; the associated Frequency is not met per SR 3.0.2. Twelve
j hours is based on operating experience and in consideration
| of providing a reasonable time in which to complete the SR.
.

I The Frequency of SR 3.3.1.1.9 is based upon the assumption
1 of a 92 day calibration interval in the determination of the
! magnitude of equipment drift in the setpoint analysis. The
i Frequency of SR 3.3.1.1.10 is based upon the assumption of a
; 184 day calibration interval in the determination of the
i magnitude of equipment drift in the setpoint analysis. The
j Frequency of SR 3.3.1.1.13 is based upon the assumption of
: an 18 month calibration interval in the determination of the
I magnitude of equipment drift in the setpoint analysis.
| I

i

j SR 3.3.1.1.11

f [Y1 /fheA rag P . Range nito Flow B sed Si lated
; m s ar. J fThe 1P r- igh Fu tion es the ecircu ation p

/|
~

dr e fl t vary t trip etpoin . This R ens s thai
; t to lo drive ow s< nals f the ow u ts used ,

va the etpoln areapropria ly c ared a

j (continued)
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RPS Instrumentation
B 3.3.1.1

BASES;

1

5'JRVEILLANCE R 3.f.l.l.ll/(conti ed) N
REQUIREMENTS

The requen of 18 nths is ba d on sys em desig
con iderat ns whic do not sup rt flow nit byp s duri
opi ation Thus, fits calibra on is p formed ring,

r(ueling utages/
-

SR 3.3.1.1.14,

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the'

OPERABILITY of the required trip logic for a specific
; channel. The functional testing of control rods
,' (LCO 3.1.3), and SDV vent and drain valves (LCO 3.1.8), ,

i overlaps this Surveillance to provide complete testing of |

the assumed safety function.'

The 18 month Frequency is based on the need to perform this-

,

Surveillance under the conditions that apply during a plant,

The LOGIC SYSTEM outage and the potential for an unplanned transient if the i
FUNCTIONAL TEST for '

Surveillance were performed with the reactor at power.
APRM Function 2.e4 Operating experience has shown that these components usually
conNions a theNut-of-4 pass the Surveillance when perfonned at the 18 month'

voter channel inputs to Frequency.
'

check all combirutions of |
i two tripped inputs to the 2- '

out-of-4 logic in the voter SR 3.3.1.1.15
channels and APRM related
redundant RPS relays. This SR ensures that scrams initiated from the Turbine Stop

Valve-Closure and Turbine Control Valve Fast Closure, Trip
Oil Pressure-Low Functions will not be inadvertently

,

|
'

bypassed when THERMAL POWER is a 307 RTP. This involves
calibration of the bypass channels. Adequate margins for'

|

the instrument setpoint methodologies are incorporated into'

| the actual setpoint.

If any bypass channel's setpoint is nonconservative (i.e.,
i the Functions are bypassed at a 307, RTP, either due to open

main turbine bypass valve (s) or other reasons), then the
'affected Turbine Stop Valve-Closure and Turbine Control
Valve Fast closure, Trip 011 Pressure-Low Functions are

,

considered inoperable. Alternatively, the bypass channel'

can be placed in the conservative condition (nonbypass). If
,

placed in the nonbypass condition (Turbine Stop
Valve-Closure and Turbine Control Valve Fast Closure, Trip

(continued)

:
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RPS Instrumentation
8 3 3.1.1

:
BASES

SURVEILLANCE SR 3.3.1.1.15 (continued)
REQUIRENENTS Oil Pressure-Low Functions are enabled), this SR is met and i*

the channel is considered OPERABLE.'

The Frequency of 18 months is based on engineering judgment
: and reliability of the components.
'
;

REFERENCES 1. FSAR, Section 7.2.

2. FSAR, Chapter 14.

3. NEDO-23842, " Continuous Control Rod Withdrawal in the
Startup Range," April 18, 1978.

4. FSAR, Appendix N. |
~

S. FSAR, Section 14.6.2. |

6. FSAR, Section 6.5.

7. FSAR, Section 14.5.

8. P. Check (NRC) letter to G. Lainas (NRC),'"BWR Scram |

Discharge System Safety Evaluation," December 1,1980.

9. NEDC-30851-P-A , " Technical Specification Improvement
Analyses for BWR Reactor Protection System,"
March 1988.

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

11. MED-32-028o, " Technical Specification Improvement
Analysis for Browns Ferry Nuclear Plant, Unit 2,"
October 1995.

~

i

12. NEDC 32410P A, " Nuclear Measurement Analysis and Control Power
Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Option 111
Stability Trip Function, * October 1995.
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|

| Control Rod 81cck Instrumentation
{ B 3.3.2.1

!
j B 3.3 INSTRUMENTATION
i

! B 3.3.2.1 Control Rod Block Instrumentation
!

|
BASES

i
i BACKGROUND Control rods provide the pri'iiary means for control of
| reactivity changes. Control rod block instrumentation -

! includes channel sensors, logic circuitry, switches, and
relays that are designed to ensure that specified fueli

: design limits are not eXteeded for postulated transients and
! accidents. During high power operation, the rod block
j monitor (RBM) provides protection for control rod withdrawal
i error events. During low power operations, control rod
| blocks from the rod worth minimizer (RWM) enforce specific
| control rod sequences designed to mitigate the consequences
j of the control rod drop accident (CRDA). During shutdown
i conditions, control rod blocks from the Reactor Mode
3 Switch-Shutdown Position Function ensure that all control
! rods remain inserted to prevent inadvertent criticalities.
4 A signal from one of the four
j ra:dundant average power The purpose of the RBM is to limit control rod withdrawal if
{ range monitor (APRM) localized neutron flux exceeds a predeteMBined setpoint
I channels supplies a during Contr01 rod manipulations. It is assumed to function
; reference signal for one of to block further control rod withdrawal to preclude a MCPR

* *"
! n. f o[.$r'$'he Safety Limit (SL) violation. The R8M supplies a trip signal:

! APRM channels supplies the to the Reactor Manual Control System (RMCS) to appropriately
i rsterence signal to the inhibit control rod withdrawal during power operation above
t second Rau channet. This the low power range setpoint. The R8M has two channels,
! reference signalis used to either of which can initiate a control rod block when the
j determine which RBM range Channel output exceeds the Control rod block setpoint. One !
i setpoint tiow, intermediate RBM channel inputs into one RMCS rod block circuit and the
{ or high)is enabled. other R8M channel inputs into the second RMCS rod block |

1 circuit. The RBM channel signal is generated by averaging a '

! set of local power range monitor (LPRM) signals at various
core heights surrounding the control rod beine withdrawn.

; -rn ir on . .ra mr nge or ( _ ; nnel | ;

t a ign to e h Re or Pro tion stem ) tr sy J
'

m

i
- g ppi a eren *ai or tha_ cha in he /

i rio vstea v ar tne APRM s ind cating vers than the low
'

power setpo<nt, the RBM is automatically bypassed. The RBM
is also automatically bypassed if a peripheral control rod,

| is selected (Ref.1).
i

i
;

i
.

(continued)$

!
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!
!

Control Rod Block Instrumentation
f B 3.3.2.1 .

!

| BASES

j BACKGROUND The purpose of the RW is to control rod patterns during
i (continued) startup and shutdown, such that only specified control rod

sequences and relative positions are allowed over thei

j operating range from all control rods inserted to 10f. RTP.
|. The sequences effectively limit the potential amount and
{ rate of reactivity increase during a CRDA. Prescribed

control rod sequences are stored in the RW, which will:

! initiate control red withdrawal and insert blocks when the
| actual sequence deviates beyond allowances from the stored
i sequence. The RWM determines the actual sequence based
i position indication for each control rod. The RWM also uses

feedwater flow and steam flow signals to determine when the'

i reactor power is above the preset power level at which the
i RWM is automatically bypassed (Ref. 2). The RWM is a single
i channel system that provides input into both RMCS rod block

circuits.
i

| With the reactor mode switch in the shutdown position, a
'

<

control rod withdrawal block is applied to all control rods,

j to ensure that the shutdown condition is maintained. This
i Function prevents inadvertent criticality as the result of a
j control rod withdrawal during MODE 3 or 4, or during MODE 5
.

when the reactor mode switch is required to be in the
! shutdown position. The reactor mode switch has two
i channels, each inputting into a separate RMCS rod block
| circuit. A rod block in either RMCS circuit will provide a
! control rod block to all control rods.
i l

!

|

| APPLICABLE 1. Rod Block Monitor
j SAFETY ANALYSES,
; LC0, and The RBM is designed to prevent violation of the MCPR

APPLICABILITY SL and the cladding 17, plastic strain fuel design limit that4

may result from a single control rod withdrawal error (RWE)
event. The analytical methods and assumptions used in

! The Att webie values evaluating the RWE event are summarized in Reference 3. A

|
are chosen as a statistical analysis of RWE events was performed to

| fevII. Based on the determine the RBM response for both channels for each event,
Tom these responses, the fuel therBal performance as a __i specified Allowable

! values, operating function of R8M Allowable Value was denermined.f ho tha T
a limits are established. rT,ne selpo is T -pisay UnU l 'splene ati of TS l

! " imp ements escri in Re Howe r, e ge ric
in Ref ence 3)prence: RW analys1 s curr ly ap ica e to

OPE ILI(e ablish equir onditipsfor .

!

$

i (continued)
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;

1 Control Rod Block Instrumentation
! B 3.3.2.1
i.

| BASES

!

APPLICABLE 1. Rod Block Monitor (continued);

; SAFETY ANALYSES,

i LCO, and The RBM Function satisfies Criterion 3 of_the NRC Pol _ icy
j APPLICA8ILITY Statement (Ref. 10). ff6e wg ,,

Two channels of the RBM are required to be OPERABLE, with J
,

i their setpoints within the appropriate Allowable Valuefo
4 ensure that no single instrument failure can preclude a rod
4 block from this Function. The setpoints are calibrated

consistent with applicable setpoint methodology (nominal'

trip setpoint),
3

i

j Nominal trip setpoints are specified in the setpoint
i calculations. The nominal setpoints are selected to ensure
j that the setpoints do not exceed the Allowable Values
! between successive CHANNEL CALIBRATIONS. Operation with a
j trip setpoint less conservative than the nominal trip,

setpoint, but within its Allowable Value, is acceptable.i

i Trip setpoints are those predetermined values of output at
: which an action should take place. The setpoints are
! compared to the actual process parameter (e.g., reactor

power), and when the measured output value of the process,

| parameter exceeds the setpoint, the associated device (e.g.,
; trip unit) changes state. The analytic limits are derived
j from the limiting values of the process parameters obtained
i from the safety analysis. The Allowable Values are derived
{ from the analytic limits, corrected for calibration,
j process, and some of the instrument errors. The trip
1 setpoints are then determined accounting for the remaining
! instrument errors (e.g., drift). The trip setpoints derivec

in this manner provide adequate protection because+

instrumentation uncertainties, process offects, calibration
,

i tolerances, instrument drift, and severe environmental
i effects (for channels that must function in harsh

environments as defined by 10 CFR 50.49) are accounted for.

2 h 78 f The RBM is assumed to ate the consequences of an RWE; I

(' j event when operating RTP. Below this power level, thei

j - consequences of an RWE nt will not exceed the MCPR SL
; and, therefore, the RBM is not required to be OPERABLE
| O to.s n_ uk.. an.ranina < 905 RJP. analyses (Ref. 3) have

|.D
_

shown that with an in ual rn.rn @l no RWE event will1 Fj

: result in exceeding the MCPR SL. 7trto, the analyses
} demons that when operating at 2 905 RTP with
; MCPR 2 no RWE event will result in exceeding the MCPR
1

k | h *l4

| (continued)

|
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Control R d Block Instrumentation

8 3.3.2.1

BASES (continued)

SURVEILLANCE As noted :t the beginning of the SRs, the SRs for each
REQUIREMENTS Control Rod Block instrumentation Function are found in the

SRs column of Table 3.3.2.1-1.

The Surveillances are modified by a second Note (Note 2) to
indicate that when an RBM channel is placed in an inoperable
status solely for performance of_ required Surveillances,
entry into associated Conditions and Required Actions may be

.. .
-

delayed for up to 6 hours provided the associated Function
maintains control rod block capability. Upon completion of
the Surveillance, or expiration of the 6 hour allowance, the
channel must be returned to OPERABLE status or the
applicable Condition entered and Required Actions taken.
This Note is based on the reliability analysis (Ref. 9)-

assumption of the average time required to perform a channel
Surveillance. That analysis demonstrated that the 6 hour
testing allowance does not significantly reduce the
probability that a control rod block will be initiated when-

necessary.
.

SR 3.3.2.1.1

A CHANNEL FUNCTIONAL TEST is performed for each RBM channel
to ensure that the entire channel will perform the intended-
function. It includes the Reactor Manual Control System
input.

Any setpoint adjustment shall be consistent with the'

assumptions of the current plan s cific setpoint
methodology. The Frequency ys is based on
reliability analyses (Ref. .

SR 3.3.2.1.2 an SR 3.3.2.1.3

A CHANNEL FUNCTIONAL TEST is performed for the RWM to ensure
that the entire system will perform the intended function.
The CHANNEL FUNCTIONAL TEST for the RWM is performed by
attempting to withdraw a control rod not in compliance with
the prescribed sequence and verifying a control rod block
occurs. This test is performed as roon as possible after
the applicable conditions are entered. As noted in the SRs,
SR 3.3.2.1.2 is not required to be. performed until I hour
after any control rod is withdrawn at s 10%,RTP in MODE 2.
As noted, SR 3.3.2.1.3 is not required to be performed until

(continued)
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,

,

Control Rod Block Instrumentgtion'

| B 3.3.2.1

BASES
i

!

SURVEILLANCE SR 3.3.2.1.2 and SR 3.3.2.1.3 (continued);

: REQUIREMENTS
1 hour after THERMAL POWER is reduced to s 107 RTP in
MODE 1. This allows entry into MODE 2 for SR 3.3.2.1.2, and

.

j THERMAL POWER reduction to s 107 RTP for SR 3.3.2.1.3, to
perform the required Surveillance if the 92 day Frequency is!

not met per SR 3.0.2. The I hour allowance is based on'

: operating experience and in consideration of providing a
,

; reasonable time in which to complete the SRs. The
i Frequencies are based on reliability analysis (Ref. 8).

1. SR 3.3.2.1.4
L
i A CHANNEL CALIBRATION is a complete check of the instrument

{ loop and the sensor. This test verifies the channel
|

responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel

4

| adjusted to account for instrument drifts between successive |

i calibrations consistent with the plant specific setpoint
j methodology.
,

As noted, neutron detectors are excluded from the CHANNEL
,

CALIBRATION because they are passive devices, with minimal
<

I drift, and because of the difficulty of simulating a
meaningful signal. Neutron detectors are adehuately tested
in SR 3.3.1.1.2 and SR 3.3.1.1.7. gggg
TheFrequencyisbasedupontheassumptionof[hemagnitude

'

calibration interval in the determination of t
of equipment drift in the setpoint analysis.

SR 3.3.2.1.5

The RWM is automatically bypassed whei. aower is above a y

specified value. The power level is deurmined from
feedwater flow and steam flow signals. The automatic bypass
setpoint must be verified periodically to be > 107. RTP. If

the RWM low power setpoint is nonconservative, then the RWM
is considered inoperable. Alternately, the low power
setpoint channel can be placed in the conservative condition
(nonbypass). If placed in the nonbypassed condition, the SR
is met and the RWM is not considered inoperable. The
Frequency is based on the trip setpoint methodology utilized
for the low power setpoint channel.

<

(continued)
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.

C o. . . . . o 81ock Instrumentation
i B 3.3.2.1 |

I

j BASES

,

SURVEILLANCE SR 3.3.2.1.6
i REQUIREMENTS

(continued) A CHANNEL FUNCTIONAL TEST is performed for the Reactor Mode-

: Switch-Shutdown Position Function to ensure that the entire |
| channel will perform the intended function. The CHANNEL
: FUNCTIONAL TEST for the Reactor Mode Switch-Shutdown

|

Position Function is performed by attempting to withdraw any
|

,
'

control rod with the reactor mode switch in the shutdown
,

j position and verifying a control rod block occurs. '

| As noted in the SR, the Surveillance is not required to be
i perfomed until I hour after the reactor mode switch is in
! the shutdown position, since testing of this interlock with

the reactor mode switch in any other position cannot be.

performed without using jumpers, lifted leads, or movable,

; links. This allows entry into MODES 3 and 4 if the 18 month
; Frequency is not met per SR 3.0.2. The 1 hour allowance is
: based on operating experience and in consideration of'

j providing a reasonable time in which to complete the SRs.

I The 18 month Frequency is based on the need to perform this
: Surveillance under the conditions that apply during a plant
! outage and the potential for an unplanned transient if the
; Surveillance were performed with the reactor at power.
j Operating experience has shown these components usually pass
j the Surveillance when performed at the 18 month Frequency.
:

| SR 3.3.2.1.7.
j

! The RWM will only enforce the proper control rod sequence if '

; the rod sequence is properly input into the RWM computer.
|

' Ny RWM so that it can perform its intended function. The
This SR ensures that the proper sequence is loaded into the|

j
4 Surveillance is performed once prior to declaring RWM |

t OPERABLE following loading of sequence into RWM, since this
'

is when rod sequence input errors are possible. '

REFERENCES 1. FSAR, Section 7.5.8.2.3.

2. FSAR, Section 7.16.5.3.1.k.

(continued)
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, _

! INSERT E:
i w

SR 3.3.2.1.8

The RBM setpoints are automatically varied as a function of power. Three
Allowable Values are specified in Table 3.3.2.1-1 and the COLR, each
within a specific power range. The powers at which the control rod block )Allowable Values automatically change are based on the APRM signal's
input to each RBM channel. Below the minimum power setpoint, the RBM
is automatically bypassed. These power Allowable Values must be
verified periodically to be less than or equal to the specified values. If any
power range setpoint is nonconservative, then the affected RBM channel
is considered inoperable. Alternatively, the power range channel can be
placed in the conservative condition (i.e., enabling the proper RBM

.

setpoint). If placed in this condition, the SR is met and the RBM channel l

is not considered inoperable. As noted, neutron detectors are excluded
from the Surveillance because they are passive devices, with minimal drift,
and because of the difficulty of simulating a meaningful signal. Neutron
detectors are adequately tested in SR 3.3.1.1.2 and SR 3.3.1.1.7. The
18 month Frequency is based on the actual trip setpoint methodology
utilized for these channels.

P
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; Control Rod Block Instrumentation
; 8 3.3.2.1
!
i

j BASES

!

! REFERENCES 3. NEDC-32433P, " Maximum Extended Load Line Limit and
(continued) ARTS Improvement Program Analyses for Browns Ferry

'

Nuclear Plant Unit 1, 2 and 3," April 1995.a

! 4. NEDE-240ll-P-A-US, " General Electrical Standard
Application for Reload Fuel," Supplement for United

| States, (revision specified in the COLR).

, 5. " Modifications to the Requirements for Control Rod
*

Drop Accident Mitigating Systems," BWR Owners' Group,
} July 1986.

] 6. NE00-21231, " Banked Position Withdrawal Sequence,"
January 1977.

! 7. NRC SER, ' Acceptance of Referencing of Licensing ,

; . Topical Report NEDE-24011-P-A," " General Electric )
! Standard Application for Reactor Fuel, Revision 8, '

; Amendment 17," December 27, 1987.
d

i 8. NEDC-30851-P-A, Supplement 1, " Technical Specification
i Improvement Analysis for BWR Control Rod Block
i Instrumentation," October 1988.
<

| 9. GENE-770-06-1, ' Addendum to Bases for Changes to
i Surveillance Test Intervals and Allowed Out-of-Service
i Times for Selected Instrumentation Technical
| Specifications," February 1991. I

!

| 10. NRC No. 93-102, " Final Policy Statement on Technical
i Specification Improvements," July 23, 1993.

!
; f
|
1 11. NEOC-32410P-A, " Nuclear Measurernent Analysis and Control Power
; Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Option lli

Stability Trip Function,' October 1995.
i

|
:
:

1

! -

i

i
k
i
; BFN-UNIT 2 8 3.3-52 Amendment
i
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Recirculation loops Operating
B 3.4.1

!

| BASES

APPLICABLE Safety analyses performed for FSAR Chapter 14 implicitly
>

j- SAFETY ANALYSES assume core conditions are stable. However, at the high
1 (continued) power / low flow corner of the power / flow map, an increased
i 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 oscillations3

become detectable on the APRMs, the safety margin mey be
..

'

i

i
insufficient under some operating conditions to ensure

j 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
j the recommendations of Reference 3 are acceptable to
i demonstrate compliance with GDC 10 and 12. The NRC
i concluded that regions of potential instability could occur
4 at calculated decay ratios of 0.8 or greater by the General
7 Electric methodology.
.

s

|
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

i conservative decay ratio was chosen as the basis for
determining the generic region for surveillance to account4

j for the plant to plant variability of decay ratio with core
i and fuel designs. This decay ratio also helps ensure
i sufficient margin to an instability occurrence is
j maintain *C The_ generic region has en determined to bes; g a j, bounded by the 807, rod line and the core flow line. BFN
; conservatively implements this generic region with the
: " Operation Not Permitted" Region and Regions I and II of
: Figure 3.4.1-1. This conforms to Reference 3
; reconnendations. 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 thei
shutdown position (an immediate scram is required) if Region

: 1 is entered.
,

4

! Recirculation loops operating satisfies Criterion 2 of the'

NRC Policy Statement (Ref. 6).
,.

:
:
J

: (continued)i
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.

i
l

- - - _ _



. _ . _ _ _ _ ._ _ _ _ _ . . _ _ _ _ . _ _ _ _ _ _ _ _ - . . . _ . . . _ _ _ _ . . . _ _ . _ _ _ _ _ _ . . -

,

d

Recirculation Loops Operating-

B 3.4.1
$
s.

i BASES

i
!,

SURVEILLANCE SR 3.4.1.1 (continued)+

i REQUIREMENTS
} such that the potential adverse effect of early boiling
i transition during a LOCA is reduced. A larger flow mismatch
4 can therefore be allowed when core flow is < 70% of rated
| core flow. The recirculation loop jet pump flow, as used in

this Surveillance, is the summation of the flows from all of'

! the jet pumps associated with a single recirculation loop.
1

i The mismatch is measured in tones of percent of rated core
i fl ow. If the flow mismatch exceeds the specified limits,
| the loop with the lower flow is considered inoperable. The

SR is not required when both loops are not in operation'

; since the mismatch limits are meaningless during single loop ,

I or natural circulation operation. The Surveillance must be !

! performed within 24 hours after both loops are in operation, i

! The 24 hour Frequency is consistent with the Surveillance |
'

1 Frequency for jet pump OPERASILITY verification and has been
i shown by operating experience to be adequate to detect off
i normal jet pump loop flows in a timely manner.
!

!

! SR 3.4.1.2

! This SR ensures the reactor THERMAL POWER 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

i on guidance provided in Reference 3, which is used to
,

respond to operation in these conditions. Performance
j inmediately after any i ease of more than 5% RTP while
,

! initial core flow is < of rated and immediately after i

l

.
any decrease of more than 0% rated core flow while initial

! thermal power is > 40% of ra is adequate to detect power
! oscillations that could lead t thermal hydraulic !

j instability.
'

,

k
REFERENCES 1. FSAR, Section 14.6.3.

;

| 2. FSAR, Section 4.3.5.

fo 3 >
i
!

i (continued)
j
i
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!

!
i

I
$ SON Test-Refueling
| B 3.10.8
i

BASES l

;

j APPLICABLE CRDA analyses assume that the reactor operator follows
i SAFETY ANALYSES prescribed withdrawal sequences. For SDM tests performed
1 (continued) within these defined sequences, the analyses of References 1
i and 2 are applicable. However, for some sequences developed
i for the SDM testing, the control rod patterns assumed in the
i safety analyses of References 1 and 2 may not be met.
| Therefore, special CRDA analyses, performed in accordance
; with an NRC approved methodology, may be required to

demonstrate the SDM test sequence will not result int

; unacceptable consequences should a CRDA occur during the l! testing. For the purpose of this test, the protection
|| provided by the normally required MODE 5 applicable LCOs, in

| addition to the requirements of this LCO, will maintain
! normal test operations as well as postulated accidents
| within the bounds of the appropriate safety analyses

(Refs. I and 2). In addition to the added requirements for
i the RWM, APRM, and control rod coupling, the notch out mode

,

'

i is specified for out of sequence withdrawals. . Requiring the
! notch out mode limits withdrawal steps to a single notch,
} which limits inserted reactivity, and allows adequate

monitoring of changes in neutron flux, which may occur,

j during the test.
1

As described in LC0 3.0.7, compliance with SpecialW

I Operations LCOs is optional, and therefore, no criteria of
,

'

| the NRC Policy Statement apply. Special Operations LCOs
i provide flexibility to perfone certain operations by
! appropriately modifying requirements of other LCOs. A

'

i discussion of the criteria satisfied for the other LCOs is
! provided in their respective Bases.
'
: |

}
t

i LC0 As described in LCO 3.0.7, compliance with this Special |
j Operations LC0 is optional. SOM tests may be performed
I while in MODE 2, in accordance with Table 1.1-1, without
j meeting this Special Operations LC0 or its ACTIONS. For SDM
i tests performed while in MODE 5, additional requirements

must be met to ensure that adequate protection against
- potential reactivity excursions is available. To provide

i

1 {2M additional scram protection, beyond the normally required
IRMs. the APRMs are also required to be OPERABLE (LC0

i ) 3.3.1.1, runctions 2.ayand2.e)asthoughthereactorwere;

i in MODE 2. Because su tiple control rods will be withdrawn
4

and the reactor will potenttally become critical, RPS MODE 2
requirements for Functions 2.a and 2.e of Table 3.3.1.1-1

s
j (continued)
!

{ BFN-UNIT 2 B 3.10-34 Amendment
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|
;

!
; SOM Test-Refueling
| B 3.10.8

i BASES
t

ACTIONS L1 (continued)
j MODE 5 where the provisions of this Special Operations LCO
; are no longer required.
!

.

| SURVEILLANCE SR 3.10.8.1. SR 3.10.8.2. and SR 3.10.8.3
i REQUIREMENTS
i LC0 3.3.1.1, Functions 2.kand 2.e, made applicable in this

h) ,g/ Special Operations LCO, are required to have applicable !j
j i Surveillances met to establish that this Special Operations

LCO is being met. However, the control rod withdrawal.

; sequences during the SDM tests may be enforced by the RWM
,

! (LCO 3.3.2.1, Function 2, MODE 2 requirements) or by a' |

! second licensed operator or other qualified member of the
i technical staff (i.e., personnel trained in accordance with
! an approved training program for this test). As noted,
i either the applicable SRs for the RWM (LCO 3.3.2.1) must be
| satisfied according to the applicable Frequencies
; (SR 3.10.8.2), or the proper movement of control rods must
'

be verified (SR 3.10.8.3). This latter verification (i.e.,
! SR 3.10.8.3) must be performed during control rod movement

to prevent deviations from the specified sequence. Thesei

Surveillances provide adequate assurance that the specified |

| test sequence is being followed.
|
! SR 3.10.8.4
e

Periodic verification of the administrative controls
; established by this LC0 will ensure that the reactor is

operated within the bounds of the safety analysis. The'

12 hour Frequency is intended to provide appropriate
assurance that each operating shift is awa::: of and verifies

| compliance with these Special Operations LC0 requirements.

!
j SR 3.10.8.5
:

! Coupling verification is performed to ensure the control rod
j is connected to the control rod drive mechanism and will
! perform its intended function when necessary. The

verification is required to be performed any time a control
{ rod is withdrawn to the " full out" notch position, or prior
i

!

| (continued)
,

?
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System Instrumentation 3.3-62. . . . . . . . . . . . .

3.3.8.1 Loss of Power (LOP) Instrumentation 3.3-66. . . . . . . .

3.3.8.2 Reactor Protection System (RPS) Electric Power
Monitoring . 3.3-70. . . . . . . . . . . . . . . . . . . .

i
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' t

:

!
; Definitions

1.1 1
'

;

I

1.1 Definitinnt (continued)

LOGIC SYSTEM FUNCTIONAL A LOGIC SYSTEM FUNCTIONAL TEST shall be a test
TEST of all required logic components (i.e., all |

required relays and contacts, trip units, solid 1

state logic elements, etc.) of a logic circuit, |
from as close to tt.e sensor as practicable up to,
but not including, the actuated device, to verify ,

OPERABILITY. The LOGIC SYSTEM FUNCTIONAL TEST may I

be performed by means of any series of sequential, ;

overlapping, or total system steps so that the j

entire logic system is tested. 1
_

kXIMUM RACT N "/eMFLPD all be e la est va e of he
1 0F LI ING 'raction f limiti g pow densi in ecor[.-

POWE DENSI (MFL ) The fra. ion of mitin power ensit shall )e
the L 1 existi at a iven 1 catio divi d by )
the cified HGR li it for hat b die pe

MINIMUM CRITICAL POWER The MCPR shall be the smallest critical power
RATIO (MCPR) ratio (CPR) that exists in the core. The CPR is

that power in the assembly that is calculated by
application of the appropriate correlation (s) to
cause some point in the assembly to experience i

boiling transition, divided by the actual assembly
operating power.

MODE A MODE shall correspond to any one inclusive
combination of mode switch position, average
reactor coolant temperature, and reactor vessel
head closure bolt tensioning specified in
Table 1.1-1 with fuel in the reactor vessel. !

|

OPERABLE-0PERABILITY A system, subsystem, division, component, or
device shall be OPERABLE or have OPERABILITY when
it is capable of performing its specified safety
function (s) and when all necessary attendant
instrumentation, controls, normal or emergency
electrical power, cooling and seal water,
lubrication, and other auxiliary equipment that
are required for the system, subsystem, division,
component, or device to perform its specified
safety function (s) are also capable of performing
their related support function (s).

>

(continued)
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3

] APRM Gain and Setpoints
j 3.2.4
?

! 3.2 R DISTRIBUTI LIMITS

f 3.2. Average Pow Range Moni r (APRM) Gain nd Setpoin

L 3.2.4 a. MFLPD hall .be les han or equa to Fraction of RTP; o

b. Ea required A setpoint s cified in the COLR s 1
g) b made appli ale; or'

N 5 c. Each requi d APRM gain all be adjusted such hat theTk APRM rea gs are a 10 times MFLPD.
1 1

! Vf
A LICABILITY- THERMAL OWER 2 25% R .

N'

% |I

2, ACTIONS I
'

REQUIREDACTIO[COMPLET!0[ TIME
i [
l Requir ents of the A.1 Satisfy t 6 ho s
I LCO t met, requirem ts of the |

LCO.;
.

'
i
; r

Required Act n and B.1 R uce THERMAL POWE 4 hours '

: associated mpletion o < 25% RTP.
Time not t.

:

| / / '

.

'
I ;

!
'

.

BFN-UNIT 3 3.2-5 Amendment
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:

APRM Gain and Setpoints
3.2.4

,

f /
| SURVEI CE REQUI ENTS /

[ FREQUENCY
,

: R 3.2.4. ---------- --------NOTE--- ------------- .
'

Not requ ed to be met i# R 3.2.4.2 is
satisf' d for LC0 3.2.4 mtem b or c;

; requi !ments.
... .............. .............. .......

! I rify MFLPD is thin limits. Once wi in
[y 12 ho s after!

i \ a: 25 RTPN:
i y -

i y,

/ 24 hours:

thereafter,1 g

f,3.2.4.2
--

SR --------------- ---NOTE------------ -------

Not required be met if SR 3.2. 1 is
satisfied f LCO 3.2.4 Item a
requiremen .

........ .................. .............

Verif APRM set' points or ains are adjust 12 hours
for e calculated MFL .

. - ,

|I i

|
|

BFN-UNIT 3 3.2-6 Amendment
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RPS Instrumentation
3.3.1.l'

3.3 INSTRUMENTATION

3.3.1.1 Reactor Protection System (RPS) Instrumentation |

|
1

LCO 3.3.1.1 The RPS instrumentation for each Function in Table 3.3.1.1-1
shall be OPERABLE.

:

APPLICABILITY: According to Table 3.3.1.1-1.
1

i

ACTIONS |

.....................................N0TE---------..--------- -...............

Separate Condition entry is allowed for each channel.>

..............................................................................

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 P1 ace channel in 12 hour --NOTE - ,

channels inoperable. trip. Not applicable for
'

4

Functions 2.a, 2.b,"""

M"
'"

---NOTE 2.c, or 2.d.,'
Not applicable for
Functions 2.a, 2.b, A.2 1 ace associated trip 12 hour a

" '

: 2.e, or 2.d. system in trip.
. _.

ne or more Functions B.1 Place channel in one 6 hours
.

with one or more trip system in trip.
,
' required channels

inoperable in both M
trip systems.'

j J B.2 Place one trip system 6 hours
jr in trip.

.

C. One or more Functions C.1 Restore RPS trip 1 hour
with RPS trip capability.
capability not
maintained.

,

(continued)

BFN-UNIT 3 3.3 1 Amendment
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RPS Instrumentation
3.3.1.1

i

SURVEILLANCE REQUIREMENTS

....................................-NOTES-----------.--..---...-.-...........
1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS

Function.

2. When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required
Actions may be delayed for up to 6 hours provided the associated Function
maintains RPS trip capatility.

,

.............................................................................. i

'
SURVEILLANCE FREQUENCY

:

1.

l
SR 3.3.1.1.1 Perform CHANNEL CHECK. 24 hours ;

4
.

|
|

l
SR 3.3.1.1.2 ------------------NOTE------------------- |

Not required to be performed until 12 l
hours after THERMAL POWER 2: 25% RTP. !

j.........................................

. 1

Verify the absolute difference betwedn 7 days I
the average power range monitor (APRM) !
channels and the calen12taa nnwa>- is '

js2%RTPJFIus ny ga ad;fstme;
re iref by 0 3. 4,"Jera Po er I

L ge Aonit (AP )SeWoin_,/7Wh11e |
operating at 2 25% RIF. ''

l
,

SR 3.3.1.1.3 ------------------NOTE-------------------
Not required to be performed when
entering MODE 2 from MODE 1 until'

12 hours after entering MODE 2.
.........................................,

Perform CHANNEL FUNCTIONAL TEST. 7 days

(continued)

BFN-UNIT 3 3.3-3 Amendment
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RPS Instrumentation
3.3.1.1 ,

I

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.1.4 Perform CHANNEL FUNCTIONAL TEST. 7 days

SR 3.3.1.1.5 Verify the source range monitor (SRM) and Prior to
intermediate range monitor (IRM) channels withdrawing
overlap. SRMs from the

fully inserted i
position |

|
.

I

SR 3.3.1.1.6 ------------------NOTE-----------.-------

. Only required to be met during entry into
MODE 2 from MODE 1.
.........................................

Verify the IRM and APRM channels overlap. 7 days

SR 3.3.1.1.7 Calibrate the local power range monitors. 1000 effective !
full power I

hours

SR 3.3.1.1.8 Perform CHANNEL FUNCTIONAL TEST. 92 days i

SR 3.3.1.1.9 ------------------NOTES------------------

1. Neutron detectors are excluded.

2. For Functio 1 O/M not required
to be performed wnen entering MODE 2 1

from MODE 1 until 12 hours after :|

entering MODE 2. j
.........................................

I
Perform CHANNEL CALIBRATION. 92 days

(Continued)
!

|

BFN-UNIT 3 3.3-4 Amendment )
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d

RPS Instrumentation
i 3.3.1.1
i '
.

[ SURVEILLANCE REQUIREMENTS (continued)

| SURVEILLANCE FREQUENCY

,

| SR 3.3.1.1.10 Perform CHANNEL CAllBRATION. 184 days

t% I, La J'

f AnWE' C YI \..-e1 4a.._ -.

mphSR 3.3.1.1.11 a e nel o orm

SR 3.3.1.1.12 Perform CHANNEL FUNCTIONAL TEST. 18 months

:

R 3.3.1.1. Perform CHANNEL CALIBRATION. 18 months-

F
SR 3.3J1.1.14 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months

SR 3.3.1.1.15 Verify Turbine Stop Valve-Closure and '

Turbine Control Valve Fast Closure, Trip 18 months
Oil Pressure-Low Functions are not
bypassed when THERMAL POWER is a: 30% RTP.

,

4
FSR 3.3.1.1.1 Perform CHANNEL FUNCTIONAL TEST. 184 days
.

'

NOTE -

For Function 2.a. not required to be performed

{ when entering MODE 2 from MODE 1 until

/q .12 hours after entering MODE 2. _. -_

_ _
_ -

_

__

_ _

-

. -NOTES ~ - - - - - - - - - -

1. Neutron detectors are excluded.

( 2. For Function 2.a, not required to be performed
when entering MODE 2 from MODE 1 until

I 12 hours after entering MODE 2.
~~

-- -_

BFN-UNIT 3 3.3-5 Amendment
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< i

RPS Instrumentation-

3. 'J .1.1
|
4

fable 3.3.1.1 1 (page 1 of 3)
neactor Protection System Instrumentation

,

4

APPLICA8LE Comunis0NS
MODES 04 aEQuinED REFERENCED,

"
OTNEa CNANNELS Fa0M

SPECIFIED pea falP REQUtaEn SuaVEILLANCE ALLOWASLE

FUNCTION CON 0lfl0NS SYSTEM ACTION D.1 REQUlaENENTS VALUE
.

J

! i. intere.diate man e
Monitors ,

*
,

s. Neutron Flum -Nish 2 3 G SR 3.3.1.1.1 s 120/125
Sa 3.3.1.1.3 divisions of

3
- Sa 3.3.1.1.5 futt scate
j Sa 3.3.1.1.6
]

Sa 3.3.1.1.9
Sa 3.3.1.1.14

5(a) 3 N Sa 3.3.1.1.1 s 120/1254

SR 3.3.1.1.4 divisions of'

1 Sa 3.3.1.1.9 full scale

i sa 3.3.1.1.14
| b. Insp 2 3 c Sa 3.3.1.1.3 NA-

! Sa 3.3.1.1.14

;' 5(*) 3 N Sa 3.3.1.1.4 NA

Sa 3.3.1.1.14
,

'
2. Average Power aange

Monitors

i s. Neutron Flum -Nigh, 2 3 c 3.3.1.1 1 A s 15% afP
Setdown /M3/1/1/O

Sa 3.3.1.1.6
,

| ,1' l} O' O'

Sa 3.3.1.1$-Ib **71% RTP
,

p,

b. Flow Biased Simulated' 1 F Sa 3.3.1.1.1 p fj
i thermal Power -Nigh Sa 3.3.1.1.2 __szz m_ and
' SR 3.3.1.1.7 s 120% afP

Sa 3.3.1.1 -t3
3.3.1.1 -/6

,

*

3(b) F Sa 3.3.1.1.1 s 120% afP
{

c. Neutron Flum -Nish 1

Sa 3.3.1.1.2

3.3.1.1.M/3
7SR.

3.3.1.1Sa, , Sa _ 3.3.1.1 M-Il,'

(141 M.MJ%
(continued)

t

I

; (a) With any control rod withdrawn from a core cett containing one or more fuel assenciles.
-

-

= ,

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

<

#

4

BFN-UNIT 3 3.3-6 Amendment
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s RPS Instrumentation
i 3.3.l.1
4

, Table 3.3.1.1 1 (page 2 of 3) I
; asector Protection system Instrumentation l

J !
|

. APPLICAste Com0lflous
,j M00ft on Af0V! RED REFERENCEO |

; ofMER CHANNELS FROM j
$PfCIFIED Pia falP REQUIRED suave!LLANCE ALLOWAstt

.

j FUNCfl0N Cou0lfl0Ns sTsitM ACfl0N 0.1 aEQUltEMENfs vaLUE

!
* 2. Average Power Range
4 Monitors (continued)

I (f 4 i/ /_ / / V /' ;;;.'.,:;$ =2 "P

}
'

_ to 2 1.1,

%( ) .I J, 7,2. % NA
Inop 1,2 C

.3. . .
.

j Os f/3/1/VJ Y
J 3. aeoctor Vesset steen 1,2 2 G se 3.3.1.1.1 s 1055 paig
* Dome Pressure -Nipn sa 3.3.1.1.8
i st 3.3.1.1.10

se 3.3.1.1.14
i 4. Reactor vessel Water 1,2 2 G sa 3.3.1.1.1 1 538 inches
4 Level -Low, Level 3 sa 3.3.1.1.8 above vesset
! st 3.3.1.1.13 sero

| sa 3.3.1.1.14
j 5. Mein steen Isolation 1 8 F sa 3.3.1.1.8 s 10% closed |

Velve -Closure sa 3.3.1.1.13 |

3 sa 3.3.1.1.14

) 6. Drywett Pressure -Nigh 1,2 2 G sa 3.3.1.1.8 s 2.5 psis
v sa 3.3.1.1.13
3 sa 3.3.1.1.14
! T. scren Discherpe Volues
* Water Level -Nigh
e

j o. Resistence
Temperature 1,2 2 G sa 3.3.1.1.8 s 50 setLons2

i Detector sa 3.3.1.1.13
1 sa 3.3.1.1.14
; 3(a) 2 N st 3.3.1.1.8 s 50 settons
j sa 3.3.1.1.13
! sa 3.3.1.1.14
! b. Fleet switch 1,2 2 G Sa 3.3.1.1.8 s 50 gallons
| sa 3.3.1.1.13
i sa 3.3.1.1.14

5(-) 2 N sa 3.3.1.1.8 s 50 settorm7

'
; ; sa 3.3.1.1.13

sa 3.3.1.1.14

(cnntinued).

(e) With any contret rod withdrawn from a core cell containing one or more fuel assentlies.

(b) Each /.PRM channel provides inputs to both trip systems.
__

__.
__

-~ ~ =<

_ -
_ == _ _ -

_

--

_

e. 2-Out.0f-4 votw 1,2 2 G SR 3.3.1.1.1 N/A

SR 3.3.1.1.14
SR 3.3.1.1.16_

--- _ _ - -
__

- -

BFN-UNIT 3 3.3-7 Amendment
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Control Rod Block Instrumentation
3.3.2.1 |

!

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME ;

E. One or more Reactor E.1 Suspend control rod Immediately
Mode Switch-Shutdown withdrawal.
Position channels

!

inoperable. AND !

E.2 Initiate action to Imediately
fully insert all ]insertable control !

rods in core cells
containing one or
more fuel assemblies.

.

SURVEILLANCE REQUIREMENTS

..................................... NOTES------------------------------------
1. Refer to Table 3.3.2.1-1 to determine which SRs apply for each Control Rod

Block Function.

2. When an RBM channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated Conditions i

Iand Required Actions may be delayed for up to 6 hours provided the
associated Function maintains control rod block capability.

..............................................................................

SURVEILLANCE FREQUENCY

164
SR 3.3.2.1.1 Perform CHANNEL FUNCTIONAL TEST. % ys

(continued)

BFN-UNIT 3 3.3-17 Amendment
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I Control Rod Block Instrumenti. tion
3.3.2.1

:

SURVEILLANCE REQUIREMENTS (continued) l

SURVEILLANCE FREQUENCY j
"

1

l
'

SR 3.3.2.1.2 ------------------NOTE-------------------
Not required to be performed until I hour |

after any control rod is withdrawn at !

s 10% RTP in MODE 2.
.........................................

Perform CHANNEL FUNCTIONAL TEST. 92 days

'

SR 3.3.2.1.3 ------------------NOTE-------------------
'

Not required to be performed until I hour
after THERMAL POWER is s 10% RTP in ,

- MODE 1. !

.........................................

Perform CHANNEL FUNCTIONAL TEST. 92 days )

'

SR 3.3.2.1.4 ------------------NOTE-------------------
Neutron detectors are excluded.

18 monIbs.........................................

| Perform CHANNEL CALIBRATION. 9j9b9
. .

i

SR 3.3.2.1.5 Verify the RWM is not bypassed when 18 months'

THERMAL POWER is s 10% RTP.

SR 3.3.2.1.6 ------------------NOTE-------------------
Not required to be performed until I hour
after reactor mode switch is in the
shutdown position.
.........................................

Perform CHANNEL FUNCTIONAL TEST. 18 months

(continued)

BFN-UNIT 3 3.3-18 Amendment
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Control Rod Block Instrumentation
3.3.2.1

~

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY,

i SR 3.3.2.1 7 Verify control rod sequences input to the Prior to
RWM are in conformance with BPWS. declaring RWM

OPERABLE
following,

loading of
1 v.'uence into

ad

i V

&Y
~. ~

--

.

_

} ~h
SR 3.3.2.1.8 -- ----~~~--N O TE- - - - - - - - - - - - - - - - -

. Neutron detectors are excluded.
-

%rnonths
18

-

-

Verify the R8M:
--

.

Low Power Range - Upscale Function is ha.

not bypassed when THERMAL POWER is
2 28% and s 63% RTP.

i

b. Intermediate Power Range - Upscale s )

Function is not bypassed when THERMAL f
POWER is > 63% and s 83% RTP.
High Power Range - Upscale Function is {%c.

not bypassed when THERMAL POWER is j4

> 83% RTP.

(h
,

- - -
___

:

BFN-UNIT 3 3.3-19 Amendment
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!
Control Rod Block Instrumentation

,

3.3.2.1
| I

!
Tebte 3.3.2.1 1 (pose 1 of 1)

Centrol Rod stock Instrimentation

!

APPLICA8LE
MODES OR

OTHER 1,

j SPECIFIED REQUIRED SURVEILLANCE ALLOWASLE I

FUNCTION CouplTIQut CHAkutLS REQUIREMENTS VALUEj
:
<

1

1. Rod Block Monitor
--

%

; (y u+.7 .~> | |.>.<>> / 5/
%

._);;2g: )>
,

u

,

j2 st 3.3.2.1.1 NA

d Inap'

gi; ; &coe. ef a-.i- g& = =

1(83,2(c) 1 SR 3.3.2.1.2 NA j
2. tod Worth Minimiter SR 3.3.2.1.3 i

I'

st 3.3.2.1.5
st 3.3.2.1.7

3. Reactor Mode $ witch -shutdown (d) 2 SR 3.3.2.1.6 NA

Position

i

28% and s 63% RTP and MCPR < 1.75)
THERMAL POWER [f0/RTheM MdPt'</1(a)

TNERNAL POWER 7/ 9Jt Angl V9V$end MCPR * > 63% and s 83% RTP]2(b)
7

(c) With THERMAL POWER 5101 RTP. **

(d) Reactor mode switch in the shutdown position.

Less than or egnet to the Attowable value specified in the Cott.(e)
-

- . - - - -

-
_

THERMAL POWER > 83% and < 90% RTP and MCPR < 1.75.
p

(f)|

THERMAL POWER 2 90% RTP snd MCPR < 1.44.(0)

THERMAL POWER 2 28% and < 90% RTP and MCPR < 1.75.(h)
Greater than or equal to the Allowable Value specified in the COLR.

(i) -_
-

_

_-

(a) 2 SR 3.3.2.1.1 (e)=

Low Power Range - Upscale SR 3.3.2.1.4a.
SR 3.3.2.1.8

|
(b) 2 SR 3.3.2.1.1 (e)!

Intemediate Power Range - Upscale SR 3.3.2.1.4b.
SR 3.3.2.1.8

(f),(0) 2 SR 3.3.2.1.1 (el|

High Power Range - Upscale SR 3.3.2.1.4c.
SR 3.3.2.1.8f^ '

Amendment3.3-20
BFN-UNIT 3
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Recirculatten Loops Opsrating
3.4.1

SURVEILLANCE REQUIREMENTS

SURVtlLLANLt

SR 3.4.1.1 --------------------NOTE-------------------
Not required to be performed until 24 hours
after both recirculation loops are in
operation.
...........................................

Verify recirculation loop jet pump flow 24 hours
mismatch with both recirculation loops in
operation is:

a. s 10% of rated core flow when
operating at < 70% of rated core flow;
and

b. s 5% of rated core flow when operating
at 2: 70% of rated core flow.

SR 3.4.1.2 Verify the reactor is outside of Region ! Immediately
and II of Figure 3.4.1-1. after any

increase > 5%
RTP while
initial cor
flow is < s7 %
of rated.

_A.NJ

Immediately
'

after any
decrease of
> 10% rated
core flow while
initial thermal
power is > 40%
of rated.

BFN-UNIT 3 3.4-3 Amendment
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Cf Recirculation Loops Operating
<- e u

3.4.1
\p J O n t) s u 4 q

x
too

N (
' ) /

1 \'
' f /

to- --- --- --_
;

.

100% Rod Line 7

4 - - . ~ . .~. -.I17../~~- N-8o- ~~~-
. . . .

. /y.,N | /
'N / - e| A'-T ,0 -- -- /_.r,

% i /
Parrnitted in - e- i - /- , - [ d -}| - - - - +>-r--- -

/g Note: operoUon Not N
,

So ' '-- , - - -

,

j Tiss Rcryon y' !

'/80% Rod Line,

5 so. . 1 .. . . . ..|. .. . .. . } l'. ._ . ..; J- .. . l. .
O yi is

b. I

I 4o. J. .. . . . |. ... .. ...}...._. . . . . . . . .. . . . , . -

6 / \ i
' ' * * * ' ' * * ' '

'''****]'
j 30- -r- - -

j- ~T''****' ******* }
' ' ' ' ' ' ' ' '"''''r**'

,

Circuintiory: 'I {
b*/ + - ~ --- - $20 - , - - - --

---' -- |fTfTfflTm Rerjion I/

- , -. p.' , . .. 2 4 -..n+a a \,0.- . . - , y ,_ - .r -

w/ I..o ...y.

..2s so 33.- 40 45 50 ... so as 70 75 en es so es.. too los
.. .-r-.- . . - . . .-

o s io/ is 20
. . . ss

Core Finw (percent of rated)

Figure 3.4.1-1

THERMAL POWER VERSUS CORE FLOW
STABILITY REGIONS |

\
i

;
;
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\y f 4 o a eh R:circulati:n Loops Operating
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Figure 3.4.1 1

THERMAL POWER VERSUS
CORE FLOW STABILITY

REGIONS
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I

SDM Test --Refueling,

'

3.10.8
i

3.10 SPECIAL OPERATIONS

3.10.8 SHUTDOWN MARGIN (SDM) Test-Refueling |

LCO 3.10.8 The reactor mode switch position specified in Table 1.1-1
,

for MODE 5 may be changed to include the startup/ hot standby
position, and operation considered not to be in MODE 2, to
allow SDM testing, provided the following requirements are
met:

, a. LCO 3.3.1.1, " Reactor Protection System
i Instrumentation," MODE 2 requirements for Functions 2.a A

and 2.e of Table 3.3.1.1-1;,

b. 1. LCO 3.3.2.1, " Control Rod Block Instrumentation,"
N00E 2 requirements for Function 2 of
Table 3.3.2.1-1, with the banked position withdrawal

. sequence (BPWS) requirements of SR 3.3.2.1.7 changed
I to require the control rod sequence to conform to

the SDM test sequence,

j QB

: 2| Conformance to the approved control rod sequence for
the SDM test is verified by a second licensed
operator or other qualified member of the technical
staff; s

c. Each withdrawn control rod shall be coupled to the
associated CRD;

,

d. All control rod withdrawals during out of BPWS control
rod moves shall be made in notch out mode;

e. No other CORE ALTERATIONS are in progress; and

f. CRD charging water header pressure a: 940 psig.

APPLICABILITY: MODE 5 with the reactor mode switch in startup/ hot standby
position.

i

BFN-UNIT 3 3.10-20 Amendment
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j SDM Test-Refueling
; 3.10.8 |

| SURVEILLANCE REQUIREMENTS
i

SURVEILLANCE FREQUENCY
'

|

: 1

SR 3.10.8.1 Perform the MODE 2 applicable SRs for LCO According to,

j 3.3.1.1, Functions 2.a and 2.e of Table the applicable
'^'; 3.3.1.1-1. SRs

2 . <k,.

i
.

i SR 3.10.8.2 -------------------NOTE--------------------
| Not required to be met if SR 3.10.8.3
; satisfied.

...........................................

Perform the MODE 2 applicable SRs for According to,

LCO 3.3.2.1, Function 2 of Table 3.3.2.1-1. the applicable
SRs

.

9

! SR 3.10.8.3 -------------------NOTE--------------------
i Not required to be met if SR 3.10.8.2
: satisfied.
; ...........................................

Verify. movement of control rods is in During control,

: compliance with the approved control rod rod movement
i sequence for the SDM test by a second
i licensed operator or other qualified member
4 of the technical staff.
l.
I
I SR 3.10.8.4 Verify no other CORE ALTERATIONS are in 12 hours

progress.

(continued)

.
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|

i APLHGR
B 3.2.1

| B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR);

I
i

!
BASES

IIACKGROUND The APLHGR is a measure of the average LHGR of all the fuel
rods in a fuel assembly at any axial location. Limits nn
the APLHGR are specified to ensure that the fuel design |limits identified in Reference 1 are not exceeded during
abnormal operational transients and that the peak cladding
temperature (PCT) during the postulated design basis loss of
coolant accident (LOCA) does not exceed the limits rpecified
in 10 CFR 50.46.

1

. APPLICABLE The analytical methods and assumptions used in evaluating I
SAFETY ANALYSES the fuel design limits are presented in References 1 and 2.

The analytical methods and assumptions used in evaluating
Design Basis Accidents (DBAs), abnormal operational

transients,andnormaloperationthatdeterm$netheAPLHGR4, ang 7,
i

limits are presented in References 1, 2, 3,

Fuel design evaluations are performed to demonstrate that
the 1% limit on the fuel cladding plastic strain and other
fuel design limits described in Reference 1 are not exceeded
during abnormal operational transients for operation with
LHGRs up to the operating limit LHGR. APLHGR limits are
equivalent to the LHGR limit for each fuel rod divi ed by i

the local peaking factor of the fuel assemb1 A !

y,o >@In7,er' r'r rcv "r "r~ '" d
LOCA analyses are then performed to ensure that the above
determined APLHGR limits are adequate to meet the PCT and
maximum oxidation limits of 10 CFR 50.46. 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

(continued)
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APLHGR limits are developed as a function of exposure and the various
operating core flow and power states to ensure adherence to fuel design
limits during abnormal operat!onal transients (Reference 7). Flow
dependent APLHGR limits are determined using the three dimensional BWR
simulator code (Reference 8) to analyze slow flow runout transients. The
flow dependent multiplier, MAPFAC,, is dependent on the maximum core
flow runout capability. The maximum runout flow is dependent on the
existing setting of the core flow limiter in the Recirculation Flow Control

|System.

Based on analyses of limiting plant transients (other than core flow
increases) over a range of power and flow conditions, power dependent
multipliers, MAPFAC,, are also generated. Due to the sensitivity of the,

transient response to initial core flow levels at power levels below those at
which turbine stop valve closure 3 and turbine control valve fast closure
scram trips are bypassed, both oigh and low core flow MAPFAC, limits are
provided for operation at power levels between 25% RTP and the
previously mentioned bypass power level. The exposure dependent
APLHGR limits are reduced by MAPFAC, and MAPFAC, at various
operating conditions to ensure that all fuel design criteria are met for
normal operation and abnormal operational transients. A complete
discussion of the analysis code is provided in Reference 9.

4
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1

; APLHGR
B 3.2.1

,

)
BASES

:

I APPLICABLE' conservative multiplier is applied to the LHGR assumed in
SAFETY ANALYSES the LOCA analysis to account for the uncertainty associated j

(continued) with the measurement of the APLHGR.
<

1

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

I

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

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 limit compliance concern in
MODE 2. Therefore, at THERMAL POWER levels s 25% RTP, the
reactor is operating with substantial margin to the APLHGR
limits; thus, this LCO is not required.

ACTIONS A_d,

If any APLHGR exceeds the required limits, an assumption
regarding an initial condition of the DBA and transient
analyses may not be met. Therefore, prompt action should be

i

taken to restore the APLHGR(s) to within the required limits )
'

such that the plant operates within analyzed conditions and
[ .withih design limits of the fuel rods. The 2 hour '

Completion Time is sufficient to restore the APLHGR(s) to
within its limits and is acceptable based on the low
probability of a transient or DBA occurring simultaneously
with the APLHGR out of specification.

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.

(continued)
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t

]

APLHGR
4

" B 3.2.1

BASES (continued)
.

! ACTIONS B.d
(continued) '

If the APLHGR cannot be restored to within its required
limits rithili the associated Completion Time, the plant must

' be brought to a MODE or other specified condition in which3

the LCO does not apply. To achieve this status, THERMAL
| POWER must be reduced to < 25% RTP within 4 hours. The!

allowed Completion Time is reasonable, based on
! operating experience, to reduce THERMAL POWER to < 25% RTP

in an orderly manner and without challenging plant systems.,

i SURVEILLANCE SR 3.2.1.1
) REQUIREMENTS
; APLHGRs are required to be initially calculated within
'

12 hours after THERMAL POWER is a 25% RTP and then every
: 24 hours thereafter. They are compared to the specified

limits in the COLR to ensure that the reactor is operating.

within the assumptions of the safety analysis. The 24 hour
Frequency is based on both engineering judgment and
recognition of the slowness of changes in power distribution
during normal operation. The 12 hour allowance after
THERMAL POWER a 25% RTP is achieved is acceptable given the
large inhereni; margin to operating limits at low power
levels.

REFERENCES 1. NEDE-240ll-P-A-11 " General Electric Standard
Application for Reactor Fuel," November 1995.

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 1, February 1996.

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

A
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.
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I

3 MCPR
B 3.2.2

,

1

1

8 3.2 POWER DISTRIBUTION LIMITS,

B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)

BASES
4

!
j BACKGROUND MCPR is a ratio of the fuel assembly power that would result
i 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
s

j. 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.

j The onset of transition boiling is a phenomenon that'is
i readily detected during the testing of various fuel bundle

designs. Based on these experimental data, correlations'

i have been developed to predict critical bundle power (i.e.,
i 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
i SAFETY ANALYSES the abnormal operational transients to establish the
i

~

o er ting limit MCPR are presented in References 2, 3, 4,
- 5 To ensure that the MCPR SL is not exceeded during

hM h. an ansient event that occurs with moderate frequency,*

- limiting transients have been analyzed to determine the!
largest reduction in critical power ratio (CPR). The types

i of transients evaluated are loss of flow, increase in'

i pressure and power, positive reactivity insertion, and
: coolant temperature decrease. The limiting transient yleids
!. the largest change in CPR (E PR). When the largest E PR is

added to the MCPR SL, the required operating limit MCPR is2

obtained.
,

i

|
(continued);
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|
MCPR

B 3.2.2
i

|
'

BASES

APPLICABLE
SAFETY ANALYSES

(contirtued)
Flow epe ent co ectioffactorforHC limi are
det rain . by st ady stfte ther al hyd aulic thods th
k phy cs res onse i auts be chmark usin the t ee

mens nal B simul or cod (Ref. ) to alyze low flow
e flow epend t corr ction actor is

transints./mumcodh depe
unou

# ent o the ma flow imiter setti in theN)$ Rec,culatinFlowftontrol ystem
v , -

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

LC0 The MCPR operating limits specified in the COLR are the'

result of the Design Basis Accident (DBA) and transient
analysis. p

APPLICABILITY The MCPR operating limits are primarily derived from
transient analyses that are assumed to occur at high power
level s . Below 25% RTP, the reactor is operating at a
minimum recirculation pump speed and the moderator void
ratio is small. Surveillance of thermal limits below
25% RTP is unnecessary due to the large inherent margin that
ensures that the MCPR SL is not exceeded even if a limiting
transient occurs. Statistical analyses indicate that the

The operating limit MCPR is determined by the larger of the MCPR, and
MCPR, limits. ;

|

|

l

(continued)
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INSERT B:
_

s

The MCPR operating limits derived from the transient analysis are
dependent on the operating core flow and power state (MCPR, and
MCPR,, respectively) to ensure adherence to fuel design limits during the
worst transient that occurs with moderate frequency (Reference 8). Flow
dependent MCPR limits are determined by steady state thermal hydraulic
methods with key physics response inputs benchmarked using the three
dimensional BWR simulator code (Reference 6) to analyze slow flow
runout transients. The operating limit is dependent on the maximum core
flow limiter setting in the Recirculation Flow Control System.

Power dependent MCPR limits (MCPR,) are determined by the one
dimensional transient code (Reference 9). Due to the sensitivity of the
transient response to initial core flow levels at power levels below those at
which the turbine stop valve closure and turbine control valve fast closure
scrams are bypassed, high and low flow MCPR, operating limits are
provided for operating between 25% RTP and the previously mentioned
bypass power level.



T,

MCPR
8 3.2.2

BASES

REFERENCES 5. FSAR, Appendix N.
(continued)

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 Limit and 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.

s

i

;
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'

1
:̂

APRM Gain and Setpoints i

B 3.2.4 |

|

] B 3.2 POWER DISTRIBUT LIMITS

B 3.2.4 Average Po r Range Monitor (AP ) Gain and Setpoints |

| BASES
,

I
BACKGROUND The OPERABILIT of the APRMs and th r setpoints is

initial cond ion of all safety a yses that assu rod
i insertion u n reactor scram. licable GDCs ar GDC 10

" Reactor sign," GDC 13 " Ins umentation and C trol,"
GDC 20, " rotection System F ctions," and GDC ,

i "Prote ion System Failure des" (Ref. 1). is LCO is
provi d to require the AP 1 gain or APRM fl biased scram
setp nts to be adjusted hen operating un r conditions of'

exc ssive power peakin to maintain acce ble margin to the'

f cladding integri Safety Limit (S and the fuel
3 adding 1% plastic train limit.
. .

! The condition of xcessive power pi King is determined by
: the ratio of th actual power pea ng to the limiting pow

q peaking at RTP This ratio is ual to the ratio of th[
'

s i core limitin MFLPD to the Fra ion of RTP (FRTP), whe
4 1 FRTP is the easured THERMAL OWER divided by the RTP

j ,

Excessive ower peaking exi s when:'

1 f LPD

! Y /FRTP
'

indi ating that MFLP[/is not decreasing prop lonately to
,

! th .overall power r uction, or conversely, hat power

f aking is increas g. To maintain margi similar to those*

: t RTP condition , the excessive power aking is
I

compensated by gain adjustment on t APRMs or adjustm t'

i of the APRM s points. Either of t e adjustments ha
4 effectively le same result as mai aining MFLPD les han

or equal t FRTP and thus mainta s RTP margins for PLHGR!

and MCPR

The n mally selected APRM tpoints position e scram

: abov the upper bound of e normal power /f w operating
re on that has been to idered in the de gn of the fuel'

r ds. The setpoints e flow biased wi a slope that
3 pproximates the upp flow control 1 e, such that an

approximately cons nt margin is ma ained between th flow
biased trip leve and the upper o ating boundary f core'

flows in exces of about 45% of ted core flow. the'

range of infr quent operations elow 45% of rate ore flow,

(continued)
4
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APRM Gain and Setpoints
B 3.2.4

; BASES 7

BACKGR0 the mar in to scram is r uced because the noni ear core
! (con nued) flow rsus drive flow elationship. e normall selected

APRM setpoints are s ported by the alyses pr ented in
Ref rences 1 and 2 at concentrat on events nitiated from
r ed conditions. Design experie e has sho that minimum

viations occur ithin expectec margins t operating limits
(APLHGR and MC ), at rated co itions fo normal power
distribution However, at er than r ted conditions,

2 control rod atterns can be stablishe triat significantly
reduce th margin to the limits. herefore, the flow

biased A scram setpoi s may be duced during operation
,g when t combination of HERMAL P' ER and MFLPD indicates n

,

Wd exces ve power peaki distriba on.2

! Th APRM neutron fl x signal also adjusted to m e
I fuel cla ing heat flux durin power

Q f c osely follow th4 ransients. Th PRM neut n flux signal is a easure of[
~

s

the core therm power d ing steady state o ration.(
[ Ouring power ansients the APRM signal 1 ds the actual ,

Q core thermal power re onse because of t fuel thermal time
% constant, herefore on power increas ransients, the APRM.

signal pr ides a nservatively hig measure of corei

ower. B passing the AP signal through an( thermal
electr ic filt with a time co ant less than, but

Q) )| appr imately < ual to, that o he fuel thermal time.

con" ant, an )RM transient r sponse that more close
fo :ows act 1 fuel claddi heat flux is obtained while a

| | nservati margin is m tained. The delayed sponse of

: he filt ed APRM sign allows the flow biase APRM scram
' levels be positio closer to the upper und of the

normal power and fl range, without unnec sarily causing
reac r scrams d ng short duration neu on flux spikes.,

'

The spikes c be caused by insignif ant transients such'

a performanc of main steam line va e surveillances or
mentary f w increases of only s eral percent.j

i

APPLICABLE The cceptance criteria fo he APRM gain or setpo' t
SAFETY ANALYSES a ustments are that acc able margins (to APL and MCPR)

e maintained to the f cladding integrity and the fuel
cladding 1% plastic ain limit.

FSAR safety anal s (Refs. 2 and 3) co entrate on the
rated power co tion for which the n ' imum expected margin
to the opera g limits (APLHGR an CPR) occurs.

(continued)
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APRM Gain and Setpoints
B 3.2.4

[BASES

APPLICABLE LCO 3.2.I, "AVERA PLANAR LINEAR HEAT ENERATION RATE i

SAFETY AN SES (APLHGR)," and 3.2.2, " MINIMUM C TICAL POWER RATIO I
(cont ed) (MCPR),"limi he initial margins

o these opvating, design !
imits i

at rated co tions so that spec ied accept. ole fu
limits are et during transien initiated from r ed |
conditio At initial powe evels less than r ed levels, |.

the ma in degradation of ther the APLHGR or he MCPR
duri a transient can b greater than at th rated |
co tion event. This eater margin degr ation during the '

t nsient is primaril offset by the lar initial margin
.

o limits at the lo r than rated power evels. However, |
'j power distributio can be hypothesiz that would result in

T Q reduced margins the pre-transien operating limit. Whe
combined with e increased sever y of certain transien

g at other tha ated conditions, e SLs could be appro ed.

-
(g w At substant 11y reduced power evels, highly peaked ower

. ( distribut ns could be obtai d that could reduce rmal ii
''

margins the minimum lev s required for trans t events.
To pre nt or mitigate s situations, either e APRM gain

Q is a usted upward by t ratio of the core iting MFLPD
| g to e FRTP, or the f w biased APRM scram vel is required

t e reduced by th ratio of FRTP to th core limiting
N LPD. Either of ese adjustments ef ctively counters the,

I \ increased severi of some events at ther than rated
O l conditions by oportionally incre ing the APRM gain or

proportional lowering the flo iased APRM scram
setpoints, ependent on the i eased peaking that may b
encounter d.

The A gain and setpo ts satisfy Criteria 2 and of the
NRC olicy Statement ef. 4).

/
LC0 Meeting any o of the following condit ns ensures

acceptable erating margins for even described above:

a. Li ting excess power peaki ;

b. Reducing the APRM flow ased neutron flux upscale
scram setpoints by mt iplying the APRM setpoint y
the ratio of FRTP the core limiting value
MFLPD; or

(continued)
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APRM Gain and etpoints
B 3.2.4*

,

BASES
| j
:

LCO c. Increasing RM gains to cause t APRM to read3

; (con ued) a 100 ti MFLPD (in %). This ondition is to
account r the reduction in rgin to the fuel4

claddi integrity SL and t fuel cladding 1% astic
; strai limit.

MFLPD i the ratio of the li ting LHGR to the GR limit.

for t specific bundle ty As power is r uced, if the.

; I desi power distributio is maintained, MF D is reduced in

. JQ pr ortion to the reduc on in power. Ho ver, if power

)(
p king increases abo the design valut the MFLPD is notf (
educed in proportio to the reductio n power. Under

1 these conditions, e APRM gain is a usted upward or the'

q
| APRM flow biased cram setpoints ar reduced accordingl

When the reacto is operating wit peaking less than
design value, t is not necessa to modify the AP low

\)% biased scram etpoints. Adju ing APRM gain or s oints is
-

equivalent o MFLPD less tha or equal to FRTP, stated in
Q j the LCO.

N1
I( Q For co liance with LCO tem b (APRM setpo t adjustment) or
\ Item (APRM gain adj tment), only APRM required to be

M OP BLE per LC0 3. .1, " Reactor Pro ction System (RPS)
I trumentation," e required to be djusted. In addition,

ach APRM may be llowed to have i gain or setpoints
adjusted indep dently of other s that are having th
gain or setpo ts adjusted.

,

APPLICABILITY The MF limit, APRM g n adjustment, and AP flow biased
scra and associated downs are provided t ensure that I

the uel cladding i egrity SL and the fue cladding
1 plastic strain imit are not violated uring design basis

ansients. As iscussed in the Bases or LC0 3.2.1 and
LCO 3.2.2, suf cient margin to thes imits exists below
25% RTP and, herefore, these requ ements are only
necessary en the reactor is op ating at 2 25% RTP.

ACTIONS A.

f the APRM gain or points are not within imits while
the MFLPD has exce ed FRTP, the margin to e fuel cladding
integrity SL and e fuel cladding 1% pl ic strain limit

(continued)
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!

'

APRM Gain and 5 points
B 3.2.4;

:
j BASES

]

1 ACTIO M (continued)
may be reduce Therefore, prompt a ion should be taken
restore the LPD to within its re ired limit or makes

acceptable PRM adjustments such at the plant is oper ings

} within t assumed margin of th safety analyses.
.

| The 6 our Completion Time ir normally sufficient restore
j | Q eith the MFLPD to within mits or the APRM gav or
i I se oints to within limit and is acceptable b. ad on the
i I '

1 probability of a tra sient or Design Basi Accident
| 4 ccurring simultaneous with the LCO not me .

i

; m
If MFLP0 canno e restored to withi its required limits

%) I within the as ciated Completion T , the plant must bei

|( brought to DE or other specif d condition in which th
N. Q LC0 does n apply. To achieve his status, THERMAL POW

is reduc to < 25% RTP withi 4 hours. The allowed(j Complet n Time is reasonabl ,. based on operating
exper- nee, to reduce THE POWER to < 25% RTP i an
or y manner and withou challenging plant s,ys ms.

SURVEILLANCE SR 3.2.4.1 and SR 2.4.2
REQUIREMENTS

The MFLPD is re ired to be calculat and compared with
FRTP, or APRM ins or setpoint, to nsure that the reactor
is operating ithin the assumptio of the safety analysis.
These SRs e only required to termine the MFLPD and,
assuming LPD is greater tha RTP, the appropriate ga' or
setpoin , and are not inten to be a CHANNEL FUNCTI (L
TEST r the APRM gain or ow biased neutron flux am

cir try. The 24 hour equency of SR 3.2.4.1 i hosen to
co cide with the dete ination of other thermal imits,

ecifically those f the APLHGR (LCO 3.2.1). The 24 hour
requency is based n both engineering judgm t and i

recognition of.t slowness of changes in wer distribution !

during normal ration. The 12 hour al ance after i

THERMAL'POWE 25% RTP is achieved is ceptable given the
large inher t margin to operating 1 ts at low power
levels.

/ (continued)
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j APRM Gain and Setpoints
B 3.2.4

BASES

SURVEILLANCE SR 3.2 and SR 3.2.4.2 (contin d)
REQUIREMENTS /

The A hour Frequency of SR 3.2.4 requires a more frequ t.

ver rication than if MFLPD is 1 s than or equal to FRP.
J W n MFLPD is greater than FRP more rapid changes in wer

stribution are typically ex cted.

-,.
,

REFERENCES 1. 10 CFR 50, Appendi A, GDC 10, GDC 13, GDC 0,
: and GDC 23.
i

2. FSAR, Chapter -

;

} 3. FSAR, Chapt 3.

4. NRC No. 9 -102, " Final Policy Sta ement on Technical
Specifi tion Improvements," Jul 23, 1993.

,
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RPS Instrumentation
B 3.3.1.1

| BASES

j

APPLICABLE 1.a. Intermediate Ranae Monitor Neutron Flux-Hiah
SAFETY ANALYSES, (continued),

LCO, and
APPLICABILITY unexpected reactivity excursions. In MODE 1, the APRM,

System and the RBM provide protection against control rod
withdrawal error events and the IRMs are not required.

: 1.b. Intermediate Ranae Monitor-Inoo

This trip signal provides assurance that a minimum number of
IRMs are OPERABLE. Anytime an IRM mode switch is moved to

. any position other than " Operate," the detector voltage
| drops below a preset level, or when a module is not plugged

in, an inoperative trip signal will be received by the RPS |

unless the IRM is bypassed. Since only one IRM in each trip
1| system may be bypassed, only one IRM in each RPS trip system '

,

j may be inoperable without resulting in an RPS trip signal. |

This Function was not specifically credited in the accident
analysis but it is retained for the overall redundancy and
diversity of the RPS as required by the NRC approved1

' licensing basis.

i Six channels of Intermediate Range Monitor-Inop with three
i channels in each trip system are required to be OPERABLE to

ensure that no single instrument failure will preclude a
scram from this Function on a valid signal.

'

Since this Function is not assumed in the safety analysis,
there is no Allowable Value for this Function.i

:
; This Function is required to be OPERABLE when the

Intermediate Range Monitor Neutron Flux-High Function is
j required.

hygd d Averaae Power Ranae Monitor

2.a. Averaae Power Ranae Monitor Neutron Flux-Hich.
Setdown, _

m|[The k channels ceive input s als from th ocal er,

J rargt monitors RMs) within reactor cor to pro de an
ication of e power dis ution and 1 1 powe,

hanges. APRM channe average the LPRM si aals to
i provide ontinuous i cation of av aad reac r nawer
j from ew percent greater than P.foroperaticnat

(continued)i

i
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SERT C:

The APRM channels provide the primary indication of neutron flux within
the core and respond almost instantaneously to neutron flux increases.
The APRM channels receive input signals from the local power range
monitors (LPRMs) within the reactor core to provide an indication of the
power distribution and local power changes. The APRM channels average
these LPRM signals to provide a continuous indication of average reactor
power from a few percent to greater than RTP.

The APRM System is divided into four APRM channels and four 2-out-of-4
voter channels. Each APRM channel provides inputs to each of the four
voter channels. The four voter channels are divided into two groups of
two each, with each group of two providing inputs to one RPS trip
system. The system is designed to allow one APSM channel, but no v6ter
channels, to be bypassed. A trip from any one unbypassed APRM will
result in a " half-trip" in all four of the voter channels, but no trip inputs to
either RPS trip system. A trip from any two unbypassed APaM channels
will result in a full trip in each of the four voter channels, which in turn
results in two trip inputs to each RPS trip system logic channel (A1, A2,
B1, or B2). Three of the four APRM channels and all four of the voter
channels are required to be OPERABLE to ensure that no single failure will
preclude a scram on a valid signal. In addition, to provide adequate
coverage of the entire core, consistent with the design bases for the
APRM functions, at least twenty (20) LPRM inputs, with at least three (3)
LPRM inputs from each of the four axiallevels at which the LPRMs are
located, must be operable for each APRM channel.

I

\



_ . _ _ _ . . _.____ . . _ . _ . _ . . . _ _ _ _ .

,
i
<

:

! RPS Instrumentation
j B 3.3.1.1

i

| BASES

:

! APPLICABLE 2.a. Averaae Power Ranae Monitor Neutron Flux-Hiah.
i SAFETY ANALYSES, Setdown (continued)

LCO, and*

APPLICABILITY low power (i.e., MODE 2), the Average Power Range Monitor.

i Neutron Flux-High, Setdown Function is capable of
i generating a trip signal that prevents fuel damage resulting
i from abnormal operating transients in this power range. For '-

; most operatwn at low power levels, the Average Power Range
; Monitor Nautron Flux-High, Setdown Function will provide a

secondary scr:4 to the Intermediate Range Monitor Neutron.

Flux-High Function because of the relative setpoints. With
' the IRMs at Range 9 or 10, it is possible that the Average:.

! Power Range Monitor Neutron Flux-High, Setdown Function
! will provide the primary trip signal for a corewide increase

in power.
'

No specific safety analyses take direct credit for the
Average Power Range Monitor Neutron Flux-High, Setdown
Function. However, this Function indirectly ensures that
before the reactor mode switch is placed in the run
position, reactor power does not exceed 25% RTP (SL 2.1.1.1)
when operating at low reactor pressure and low core flow.
Therefore, it indirectly prevents fuel damage during

i

significant reactivity increases with THERMAL POWER I

< 25% RTP.
'

The APRM Sy is kv d into two ups of ch is wit

three AP channel i ts to each p system. 1e system
is desi ed to all one channel n each trip ystem to
bypa Any o APRM chann in a trip s em can ca e.

th associated rip system trip. Four annels of
rage Powe Range Monit Neutron Flux .iigh, Setd with

wo chann in each tr system are r utred to OPERABLE

to ensur that no sin e failure wil reclude a cram fro 4

this ction on a id signal. I addition, provid |ade ate coverag of the entire c e, at leas 14 LPRM |

uts are re red for each AP channel, th at 1 t two
PRM inputs om each of the ur axial 1 els at ch the

LPRMs are cated.

The Allowable Value is based on preventing significant
increases in power when THERMAL POWER is < 25% RTP.

The Average Power Range Monitor Neutron Flux-High, Setdown
Function must be OPERABLE during MODE 2 when control rods
may be withdrawn since the potential for criticality exists.

(continued)

BFN-UNIT 3 8 3.3-7 Amendment

.



_ _ _ _ __ _ _ __ _ . - . _ _ _ . . . - _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ .

:

RPS Instrumentation.

! B 3.3.1.1

BASES

i APPLICABLE 2.a. Averaae Power Ranae Monitor Neutron Flux--Hich.
SAFETY ANALYSES, Setdown (continued)
LCO, and
APPLICABILITY In MODE 1, the Average Power Range Monitor Neutron3

Flux-High Function provides protection against reactivity;

! transients and the RWM and rod block monitor protect against
control rod withdrawal error events.

2.b. Averaae Power Ranae Monitor Flow Biased Simulated<

; Thermal Power-Hiah
!

The Average Power Range Monitor Flow Biased Simulated
Thermal Power-High Function monitors neutron flux to.

: approximate the THERMAL POWER being transferred to the
reactor coolant. The APRM neutron flux is electronically
filtered with a time constant representative of the fuel

,
heat transfer dynamics to generate a signal proportional to

; the THERMAL POWER in the reactor. The trip level is varied
I as a function of recirculation drive flow (i.e., at lower
; core flows, the setpoint is reduced proportional to the
: reduction in power enerienced as core flow is reduced with
i a fixed control rod pattern) but is clamped at an upper

limit that is always lower than or equal to the Average,
' Power Range Monitor Fixed Neutron Flux-High Function

Allowable Value. The Average Power Range Monitor Flowi

| Biased Simulated Thermal Pcwer-High Function provides
protection against transients where THERMAL POWER increases,

; slowly (such as the loss of feedwater heating event) and
| protects the fuel cladding integrity by ensuring that the

MCPR SL is not exceeded. During these events, the THERMAL,

POWER increase does not significantly lag the neutron flux;

' response and, because of a lower trip setpoint, will
'

initiate a scram before the high neutron flux scram. For
rapid neutron flux increase events, the THERMAL POWER lags
the neutron flux and the Average Power Range Monitor Fixed,

Neutron Flux-High Function will provide a scram signal'

before the Average Power Range Monitor Flow Biased Simulated4

; Thermal Power-High Function setpoint is exceeded.

A Syste s divided to two gro of chann with ,.

thr APRM c nel input o each tri system. T system
i esigne o allow channel i ach trip s em to b

passed Any one M channel < a trip sys can c e

he ass iated tr system t p. Four c nnels of

(continued)
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RPS Instrumentation i

B 3.3.1.1

BASES

APPLICABLE 2.b. Averaae Fower Ranae Monitor Flow Biased Simulated
SAFETY ANALYSES, Thermal Power. Hiah (continued)
LCO, and -

APPLICABILITY bve ge P er Ra Monit/ Flow ased Si ated ermal
P er- gh wit two chy(nels in ach tri syste rrange

ao -out-o two lo e are r quired be OP BLE t
'

Ifnsur that singl instrum t failu will eclude a
/scr from is Fun ion on valid gnal, n addi ,on, o

pr ide ad quate c erage the en re cor , at I st
LPRM i puts ar requir for ea APRM annel wit at

east t LPRM i puts fr each o the fg axi lav ca _
:whi_ch e LPRM are lo ed. IEach APHFI ciannel (rale _ly6fg ~ "' #"0 ;-

g- Total drive flow stanal representative of total core flow.
The total drive flow signal,Mgenerated _bynwo t p

|A
unn on a wn suppi s sign to in rip s ,, tem

[ AP s, le t other suppld sign to t tr
s stem APRM . Each ow unit .ignal previ db

'

r / summ g up e flow gnals f m the o rect ula on
loo Ea requi d Avera Power ange Mo tor low i.

)
B sed S ulatedfiermal P wer-Hi chann reg re an jthe flow processing n_put f m its /ssociat OPERAB flow u t. 1

,

logic, part of the
APRM channel, by The clamped Allowable Value is based on analyses that take
summing up the credit for the Average Power Range Monitor Flow Biased
flow calculated from Simulated Thermal Power-High Function for the mitigation of
two flow transmitter the loss of feedwater heating event. The THERMAL POWER time
signal inputs, one constant of < 7 seconds is based on the fuel heat transferfr m each of the dynamics and provides a signal proportional to the THERMAL
two recirculation POWER. The tem "W" in the equation for determining theloop flows. The Allowable Value is defined as total recirculation flow inf: w pr cessing percent of rated,
logic OPERABILITY
is part of the APRM The Average Power Range Monitor Flow Biased Simulated
channel Thermal Power-High Function is required to be OPERABLE in
OPERABILITY MODE 1 when there is the possibility of generating excessiverequirements for this THERMAL POWER and potentially exceeding the SL applicable to' ""**I " ' high pressure and core flow conditions (MCPR SL). During

MODES 2 and 5, other IRM and APRM Functions provide
protection for fuel cladding integrity.

2.c. Averaae Power Ranae Monitor Fixed Neutron Flux Hiah
_.

t inct [i of no d on.
ITh P hanne prov e the[rimary dicat

tanaomt v to| f xw hin core nd redond al >

| w eut , fl u nere es J The Average Power Range Monitor |
| ;ixed teutron Flux-High Function is capable of generating a i

!
(continued) |

,

|
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t
RPS Instrumentation

B 3.3.1.1 l
,

'

BASES

APPLICABLE 2.c. Averaae Power Rance Monitor Fixed Neutron Flux- Hiah !

SAFETY ANALYSES, (continued) |
,

LCO, and |,

: APPLICABILITY trip signal to prevent fuel damage or excessive RCS
pressure. For the overpressurization protection analysis of |

IReference 4, the Average Power Range Monitor Fixed Neutron4

i Flux-High Function is assumed to terminate the main steam
isolation valve (MSIV) closure event and, along with the 1-

:
| safety / relief valves (S/RVs), limits the peak reactor I

: pressure vessel (RPV) pressure to less than the ASME Code
: limits. The control rod drop accident (CRDA) analysis
i (Ref. 5) takes credit for the Average Power Range Monitor
| Fixed Neutron Flux-High Function to terminate the CRDA. A

,

I e AP System is tvided otwogrou[ofchann s wit r 3Th
three PRM chann s inputt g to each p system. The'

sys is desi d to al one chann in each p system'

to bypass Any on APRM channe in a trip ystem can2
.

c se the ociated ' ip system to rip. Fo channels
verage P r Range nitor Fixed eutron F1 -High wit ,

,

|two cha els in ea trip system rranged i a one-out- -

' two 1 ic are re red to be OP BLE to sure that'

sin e instrume failure wil' preclude scram from his
F tion on a lid signal. n additi , to provi4

; equate cov ge of the e ire core, t least 14 PRM
inputs are quired for ch APRM c nel, with t least two

LPRM inpu from each the four ial level at which the
located.

QPRMsar
<

|
The Allowable Value is based on the Analytical Limit assumed
in the CRDA analyses.

;

| The Average Power Range Monitor Fixed Neutron Flux-High
,! Function is required to be OPERABLE in MODE 1 where the
; potential consequences of the analyzed transients could
! result in the SLs (e.g., MCPR and RCS pressure) being
i exceeded. Although the Average Power Range Monitor Fixed
i Neutron Flux-High Function is assumed in the CRDA analysis,
: which is applicable in MODE 2, the Average Power Range

Monitor Neutron Flux-High, Setdown Function conservatively'

bounds the assumed trip and, together with the assumed IRM
trips, provides adequate protection. Therefore, the Average

; Power Range Monitor Fixed Neutron Flux-High Function is not
required in MODE 2.;

i

i (continued)

,
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i RPS Instrumentation
8 3.3.1.1

i

|

i BASES

i

| APPLICABLE b2.d. AvMae Power RadMonitor- Ddscale
SAFETY ANALYSES, f '

4

! LCO, and Thi / signal ensur that there adequate Ne on
j APPLICABILITY Mo toring Syst protectio the reactor e switch s
; (continued) aced in the un positio rior to the AP s coming
; scale. Wi the react mode switch in n, an AP
| downscal ignal coi dent with an as clated In diate
| Range itor Neut n Flux-High or op signal nerates a
! trip ignal. Th Function was no specifical credited in i

th accident lysis but it is tained for e overall,

j dundancy diversity of t RPS as req ed by the NRC

|
approved censing basis.

The System is divi d into two gr ps of channels h;

i th e inputs into eac trip system. he system is de gned
allow one channe in each trip stem to be bypa ed.;

i g"ourchannelsof erage Power ge Monitor-Do cale with
.

i two channels in ach trip syst arranged in a e-out-of-
| two logic ar equired to be PERABLE to ensu that no
; single fai e will preclu a scram from t s Function on

valid si al . The Inte diate Range Mon or Neutron'

: Flux - gh and Inop F tions are also t of the
! OPE ILITY of the rage Power Ran tonitor- Downs e
i F tion (i.e., i ither of these Functions ca ot send
| signal to the verage Power Ra Monitor- Down le
| Function, the ssociated Avera Power Range
' Monitor - scale channel i considered inop ble) .

The Al able Value is b ed upon ensurin hat the APRM k
are the linear scal range when tran ers are made jj

t be en APRMs and I !.

1

1 This Function i required to be 0 BLE in MODE since !

sofreactor}
this is when e APRMs are the inary indica

u
s

Fu.sc, 2. . Averaae Power Ranae Monitor ;1non

This provides assurance that a mini ="= namber of )
[fanyp

APRMs are PERABLE.f Any an APRM _e switc) moved o
Three of the four ition er than Operate," APRM mod is
APRM channels are unplu ged, t electr ic operati voltage i low, or e !

Irequired to be AP as t few LP inputs (< 4),anino rative t p
OPERABLE for each si al wi be rece ved by th PS, unles the APRM
of the APRM by assed Since ly one AP in each p system y be
Functions. pass , only o APRM in ach trip s tem may ,

(continued)
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RPS Instrumentation I
B 3.3.1.1

BASES

\ W
i APPLICA8LE 22 Averaae Power Ranae Monitor-Inon (continued)2 (4g

SAFETY ANALYSES, bi[kr$WIe witfout dsulti6g in n RP5 / rip pignal) ThisLC0, and
,

! APPLICA8ILITY I:ur ction was not specirnai sy creditec in Ine accicent
| analysis, but it is retained for the overall redundancy and
| diversity of the RPS as required by the NRC approved

licensing basis. j
fourchan 1s of verage wer Ra e Mo tor-I p wit two

'

ch nels n eac trip sy es ar requi to OPERA E to j

e ure at no ingle f flure 11 pr lude scram os !

For any APRM l

(fils F
ctio on a va d sign .# Ichannel, any time its

,

modo switch is in There is no Allowable Value for this Function.
any position other

,

| than " Operate," an This Function is required to be OPERABLE in the MODES where '

APRM module is the APRM Functions are required,
unplugged, or the
automatic self test [
system detects a [ 3. Reactor Vessel Steam Dome Pressure-Hioh
critical fault with the
APRM channel, an An increase in the RPV pressure during reactor operation
Inop trip is sent t compresses the steam voids and results in a positive
all four voter reactivity insertior.. This causes the neutron flux and 4

channels, loop trips
THERMAL POWER transferred to the reactor coolant to

I' * ** '* '' increase, which cot,ld ch311enge the integrity of the' fuel
non-bypassed APRM cladding and the RCPb', The Reactor Vessel Steam Dome

|
channels result in a Pressure-High Functioc initiates a scras for transients i

,

trip output from all '

that result in a pressure increase, counteracting the
| four voter channels pressure increase by rapidly reducing core power. For the

to their associated overpressuriZation protection analysis of Reference 4,trip system. reactor scram (the analyses conservatively assume scram on
the Average Power Range Monitor Fixed Neutron Flux-High
signal, not the Reactor Vessel Steam Does Pressure-High
signal), along with the S/RVs. limits the peak RPV pressure
to ess than the ASME Section III Code limits.p '

P48#
'

High reactor pressure signals are initiated from four| # pressure transmitters that sense reactor pressure. The
Reactor Vessel Steam Dome Pressure-High Allowable Value is

| chosen to provide a sufficient margin to the ASME
Section !!! Code limits during the event.

Four channels of Reactor Vessel Steam Dome Pressure-High

| Function, with two channels in each trip systes arranged in
y a one-out-of two logic, are required to be OPERABLE to
:

} (continued)
i

i
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2.e. 2-Out-Of-4 Voter

The 2-Out-Of 4 Voter Function provides the interface between the APRM
Functions and the finsl RPS trip system logic. As such, it is required to be
OPERABLE in the MODES where the APRM Functions are required and is
necessary to support the safety analysis applicable to each of those

1
Functions. Therefore, the 2-Out-Of-4 Voter Function needs to be
OPERABLE in MODES 1 and 2.

|

| All four voter channels are required to be OPERABLE. Each voter channel i
includes self diagnostic functions. If any voter channel detects a critical

|fault in its own processing, a trip is issued from that voter channel to the
|associated trip system. I

There is no Allowable Value for this Function.
1

I

s

|
!

|

|
|

|

.
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RPS Instrumentation-

B 3.3.1.1
:

BASES

i

ACTIONS compensatory measures for separate inoperable channels. As
(continued) such, a Note has been provided that allows separate

Condition entry for each inoperable RPS instrumentation
i channel.

A.1 and A.2

Because of the diversity of sensors available to provide
trip signals and the redundancy of the RPS design, an
allowable out of se ce time of 12 hours has been shown to
De acceptable (Ref. to permit restoration of any
inoperable channel t OPERABLE status. However, this out of
service time is only acceptable provided the associated
Function's inoperable channel is in one trip system and the
Function still maintains RPS trip capability (refer to

As noted, Action A.2 Required Actions B.1, B.2, and C.1 Bases). If the
is not applicable for inoperable channel cannot be restored to OPERABLE status
APRM Functions 2.a, within the allowable out of service time, the channel or the
2.b, 2.c and 2.d. associated trip system must be placed in the tripped
inoperability of one condition per Required Actions A.1 and A.2. Placing the irequired APRM channel inoperable channel in trip (or the associated trip system in i

affects both trip trip) would conservatively compensate for the inoperability,
systems. For that restore capability to accommodate a single failure, and
condition, Required allow operation to continue. Alternatively, if it is not
Action A.1 must be desired to place the channel (or trip system) in trip (e.g.,
satisfied, and is th* as in the case where placing the inoperable channel in trip
only actla (other than would result in a full scram), Condition D aust be entered
resto&g operability) and its Required Action taken.
that will restore y
capability to y
accommodate a single B.1 and B.2failure. Inoperability of
more than one required Condition B exists when, for any one or more Functions, at
APRM channel of the least one required channel is inoperable in each tripname trip function

system. In this condition, provided at least one channelresults in loss of tn.p per trip system is OPERABLE, the RPS still maintains trip
fnto capability for that Function, but cannot accommodate andi ion C s
wett as entry into single failure in either trip system.
Con n A for each
,h,n Required Actions B.1 and B.2 limit the time the RPS scram

'

logic, for any Function, would not accommodate single
failure in both trip systems (e.g., one-out-of-one and
one-out-of-one arrangement for a typical four channel
Function). The reduced reliability of this logic
arrangement was not evaluated in Referencqt 9,for the 12 hourg orn

(continued)
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|

; RPS Instrumentation
B 3.3.1.1

BASES
,

!

ACTIONS B.1 and B.2 (continued)

l Completion Time. Within the 6 hour allowance, the
associated Function will have all required channels OPERABLE

; or in trip (or any combination) in one trip system.
_

| Completing ne of these Required Actions restores RPS to a
reliability level equivalent to that evaluated in,

Referencej9, which justified a 12 hour allowable out of.

service time as presented in Condition A. The trip system 1

| in the more degraded state should be placed in trip or, )
; As noted. condition B is not alternatively, all the inoperable channels in that trip |
: applicable for APRM system should be placed in trip (e.g., a trip system with |
I Functions 2.a,2.b 2.c. and two inoperable channels could be in a more degraded state
! 2.d. Inoperability of an than a trip system with four inoperable channels if the two
*

APRM channel affects both jnoperable Channels are in the same function While the four
trip systems and is not inoperable Channels are all in different Functions). The
associated with a specific decision of which trip system is in the more degraded state !

;

| trip system as are the APRM should be based on prudent judgment and take into account
4 2 ut e other

, ,9, Current plant Conditions (i.e., what MODE the plant is in).
j which Condition B applies. If this action would result in a scram or RPT, it is
i Fct an inoperable APRM permissible to place the other trip system or its in0perable i

! channel, Required Action channels in trip.
! A.1 must be satisfied, and is
i tha only action (other than The 6 hour Completion Time is judged acceptable based on the
! restoring opwebility) that remaining capability to trip, the diversity of the sensors

wili testore capability to available to provide the trip signals, the low probability
! accommodate a sincie of extensive numbers of inoperabilities affecting all
+ f ailure. Inopwability of more diverse Functions, and the low probability of an event

than o req
e ,n , ,ui in f trip requiring the initiation of a scram.
c!pability and entry into

I condition c. as wen as entry Alternately, if it is not desired to place the inoperable
into Condition A for each channels (or one trip system) in trip (e.g., as in the case

! channel. Because where placing the inoperable channel or associated trip
Ccoditions A and C provide system in trip would result in a scram or RPT), Condition D
Rrquired Actions that are must be entered and its Required Action taken.3

! appropriate for the *

inoperability of APRM A'

: Functions 2.a. 2.b, 2.c. and
- 2.d. and these functions are

$ *s7sNs as*are td Required Action C.1 is intended to ensure that appropriate
'

i APRM 2.out-of 4 voter and actions are taken if multiple, inoperable, untripped
i other non APRM channels, channels within the same trip system for the same Function
i cendition 8 does not apply. result in the Function not maintaining RPS trip capability.
. A Function is considered to be maintaining RPS trip
j- capability when sufficient channels are OPERABLE or in trip

[ (continued)

!
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| RPS Instrumentation
B 3.3.1.1

BASES

| SURVEILLANCE SR 3.3.1.1.1 (continued)
; REQUIREMENTS

something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the

{

i

instrument has drifted outside its limit.

The Frequency is based upon operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of !
channels during normal operational use of the displays.

associated with the channels required by the LCO.

SR 3.3.1.1,2

To ensure that the APRMs are accurately indicating the true
core average power, the APRMs are calibrated to the reactor
._ower calculated from a heat balance.j E 3.z.4 Aver e ,p)

( AP
'ow Han rioni pr sain no aet ints," llow he

s to rea ng gr er t actu THE POWE to
c en te for ocali' pow peaki Who this.,

djus ont i made, se re tremen for the PRMs
'

, indi tewiftin2% TP of alcula power is fi o
re re t d APRit to i ate wi in 21 W P sf Icu ted
M: PD ITie Frequency of once per 7 days 's >asec on minor
clanges in LPRM sensitivity, which could affect the APRM
reading, between performances of SR 3.3.1.1.7.

A restriction to satisfying this SR when < 25% RTP is
provided that requires the SR to be met oply at a 25% RTP
because it is difficult to accurately maintain APRM
indication of core THERMAL POWER consistent with a heat
balance when < 25% RTP. At low power levels, a high degree
of accuracy is unnecessary because of the large, inherent
margin to thermal limits (MCPR and APLHGR). At k 25% RTP,
the Surveillance is required to have been satisfactorily
performed within the last 7 days, in accordance with
SR 3.0.2. A Note is provided which allows an increase in
THERMAL POWER above 25% if the 7 day Frequency is not met

I
; (continued)

!
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i I
; RPS Instrumentation |

8 3.3.1.1
,

i BASES

|

1 SURVEILLANCE SR 3.3.1.1.7
REQUIREMENTS

| (continued) LPRM gain settings are determined from the local flux
'

The 184 day Nequency of profiles measured by the Traversing Incore Probe (TIP) ,

| SR 3.3.1.1.16 for the APRM System. This establishes the relative local flux profile
; Functions supplements the for appropriate representative input to the APRM System.
i cutomatic self test functions The 1000 effective full power hours Frequency is based on .

that operate continuously in operating experience with LPRM sensitivity changes. /

| the APRM and voter
e channels. The APRM |

CHANNEL FUNCTIONAL SR 3.3.1.1.8. SR 3.3.1.1.12 and SR 3.3,1,1,16
TEST covers the APRM
channels (including.

A CHANNEL FUNCTIONAL TEST is performed on each required
| ''',fpfc*,$, t channel to ensure that the entire channel will perform the" 'ss

Fu on 2" intended function. Any setpoint adjustment shall beonly), the 2 outef-4 voter
i channels. and the interface consistent with the assumptions of the current plant

c nnections into the RPS trip specific setpoint methodo1ogy. The 92 day Frequency of
systems from the voter SR 3.3.1.1.8 is based on the reliability analysis of-

|

channels. Any setpoint Reference 9.
j adjustment shall be Q

c:nsistent with the The 184 day Frequency of SR 3.3.1.1.16 for the scram pilot-

i assumptions of the current air header low pressure trip function is based On the
plant specific setpoint functional reliability previously demonstrated by this,

; methodology. The 184 day function, the need for minimizing the radiation exposure
j Frequency of SR 3.3.1.1.16 associated with the functional testing of this function, and

IaseIon he rela li y the increased risk to plant availability while the plant is
| in a half-scram condition during the perforisance of theanalysis of Refwence 12.

(NOTE: The actual voting functional testing versus the limited increase in
; looic of the 2-out of 4 Voter reliability that would be obtained by the more frequent
| Function is tested as part of functional testing.
| SR 3.3.1.1.14.) A Note for

SR 3.3.1.1.16 is provided The 18 month Frequency of SR 3.3.1.1.12 is based on the need
Loat roquires the APRM to perfors this Surveillance under the conditions that apply
Function 2.a SR to be

'

during a plant outage and the potential for an unplanned
). performed within 12 hours transient if the Surveillance were performed with the ;

NoYE 1 reactor at power. Operating experience has shown that theseTsni f
! MODE 2 APRM Function components usually pass the Surveillance when performed at
| cannot be performed in the 18 month Frequency.
j MODE 1 without utilizing
; jumpers or lifted leads. This
i Note allows entry into SR 3.3.1.1.9. SR 3.3.1.1.10 and SR 3.3.1.1.13
! MODE 2 from MODE 1 if the
: associated frequency is not A CHANNEL CALIBRATION is a complete check of the instrument

met per SR 3.0.2. Twelve loop and the sensor. This test verifies that the channela

i
hours is based on operating responds to the measured parameter within the necessary

i Yon range and accuracy. CHANNEL CALIBRATION leaves the channeli of providing a
j r::asonable time in which to

complete the SR.
(continued)i
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RPS Instrumentation
B 3.3.1.1

BASES

SURVEILLANCE SR 3.3.1.1.9. SR 3.3.1.1.10 and SR 3.3.1.1.13 (continued)
REQUIREMENTS ,

' adjusted to account for instrument drifts between successive
calibrations consist ' t with the plant specific setpoint'

methodology. For th PRM Simulated Thermal Power-High
Function, SR 3.3.1.1 also includes calibrating the
associated recirculation loop flow channel. For MSIV-
Closure, 50V Water Level-High (Float Switch), and TSV-
Closure Functions, SR 3.3.1.1.13 also includes physical
inspection and actuation of the switches.

o.nd M 3 ' 3 ' I ' ' Note 1toSR3.3.1.hstatesthatneutrondetectorsare
excluded from CHANNEL CALIBRATION because they are passive
devices, with minimal drift, and because of the difficulty'

of simulating a meaningful signal. Changes in neutron
detector sensitivity are compensated for by performing the'
7 day calorimetric calibration (SR 3.3.1.1.2) and the
1000 effecttve full oower hours LPRM calibration aqainst the
TIPS (SR 3.3.1.1.7). A second Note for 3R 3.3.1.1.9)is

M 6 A l'3'I'/'13 provided that requires the APRM and IRM SRs to be performed
within 12 hours of entering MODE 2 from MODE 1. Testing of

- the MODE 2 APRM and IRM Functions cannot be performed in
MODE 1 without utilizing jumpers, lifted leads, or movable
links. This Note allows entry into MODE 2 from MODE 1 if>

1 the associated Frequency is not met per SR 3.0.2. Twelve
' hours is based on operating experience and in consideration
'

of providing a reasonable time in which to complete the SR.

The Frequency of SR 3.3.1.1.9 is based upon the assumption
of a 92 day calibration interval in the determination of the
magnitude of equipment drift in the setpoint analysis. The4

Frequency of SR 3.3.1.1.10 is based upon the assumption of a
184 day calibration interval in the determination of the
magnitude of equipment drift in the setpoint analysis. The
Frequency of SR 3.3.1.1.13 is based upon the assumption of
an 18 month calibration interval in the determination of the
magnitude of equipment drift in the setpoint analysis.

,

SR 3.3.1.1.11g
(h . ups riv )) The erage ower Ra e Moni r Flo iased imulatI.

) The al Po r-High unctio uses t e reci ulatio loop;

- dri flow to vary the tr setpo nt. T s SR e ure that
th total oop dri e flow ignals from t flow its sed
t vary e setp nt are ppropr ately spare to a'

(continued)
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RPS Instrumentat1on Ij B 3.3.1.1

i
BASES

i
'

SR (co nued)_
Mp 3.3 4.1.11x_ _ . _ _

SURVEILLANCE
'

j REQUIREMENTS
!

!
(The requency o 8 months s based on ystem de gn , I'

co ideration which do support ow unit pass d ng d

o ration. us, this libration s perfo durin
-

; efueling utages.
___

_
_ _ _

SR 3.3.1.1.14

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific !channel. The functional testing of control rods

i
(LCO 3.1.3), and SOV vent and drain valves (LCO 3.1.8), |

overlaps this Surveillance to provide complete testing of
the assumed safety function. ,

i.

The 18 month Frequency is based on the need to perform this
The LOGIC SYSTEM Surveillance under the Conditions that apply during a plant
FUNCTIONAL TEST for outage and the potential for an unplanned transient if the
APRM Function 2.e Surveillance were performed with the reactor at power.simulates APRM trip Operating experience has shown that these components usually
[,dj nsjthe 2 pass the Surveillance when performed at the 18 month.of4

, ;, |
check all combinations of N O Y* |

two tripped inputs to the 2- %
out-of 4 logic in the voter /
channels and APRM related SR 3.3.1.1.15
redundant RPS relays.

This $R ensures that scrans initiated from the Turbine Stop
Valve-Closure and Turbine Control Valve Fast Closure. Trip
011 Pressure-Low Functions will not be inadvertently
bypassed when THERMAL POWER is a 3 M RTP. This involves
calibration of the bypass channels. Adequate margins for
the instrument setpoint methodologies are incorporated into
the actual setpoint.

If any bypass channel's setpoint is nonconservative (i.e.,
the Functions are bypassed at a 3M RTP, either due to open
main turbine bypass valve (s) or other reasons), then the
affected Turbine Stop Valve-Closure and Turbine Control
Valve Fast Closure, Trip 011 Pressure-Low Functions are
considered inoperable. Alternatively, the bypass channel
can be placed in the conservative condition (nonbypass). If
placed in the nonbypass condition (Turbine Stop
Valve-Closure and Turbine Control Valve Fast Closure, Trip

(continued)
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RPS Instrumentation,

B 3.3.1.1

BASES

SURVEILLANCE SR 3.3.1.1.15 (continued)
REQUIREMENTS

Oil Pressure-Low Functions are enabled), this SR is met and
the channel is considered OPERABLE.

The Frequency of 18 months is based cr. engineering judgment,
' and reliability of the components.

REFERENCES 1. FSAR, Section 7.2.,

;

2. FSAR, Chapter 14.

3. NED0-23842, " Continuous Control Rod Withdrawal in the
Startup Range," April 18, 1978.

4. FSAR, Appendix N.

5. FSAR, Section 14.6.2.

6. FSAR, Section 6.5.

7. FSAR, Section 14.5.

8. P. Check (NRC) letter to G. Lainas (NRC), "BWR Scram
Discharge System Safety Evaluation," December 1,1980. ,

9. NEDC-30851-P-A , " Technical Specification Improvement
Analyses for BWR Reactor Protection System,"
March 1988.

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

11. MED-32-0286, " Technical Specification Improvement
Analysis for Browns Ferry Nuclear Plant, Unit 2,"
October 1995.

%

12. NEDC 32410P-A, " Nuclear Measurement Analysis and Control Power
Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Option til
Stability Trip Function," October 1995.

.
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1 Control Rod Bleck Instrumentation
B 3.3.2.1

B 3.3 INSTRUMENTATION j

! B 3.3.2.1 Control Rod Block Instrumentation
* 1

i |

1

; BASES I

i BACKGROUND Control rods provide the primary means for control of
i reactivity changes. Control rod block instrumentation l
1 includes channel sensors, logic circuitry, switches, and

|
{ relays that are designed to ensure that specified fuel 1

i design limits are not exceeded for postulated transients and '

! accidents. During high power operation, the rod block j
! monitor (RBM) provides protection for control rod withdrawal

j1 error events. During low power operations, control rod
; blocks from the rod worth minimizer (RW) enforce specific

1

j control rod sequences designed to mitigate the consequences 1

: of the control rod drop accident (CRDA). During shutdown
! conditions, control rod blocks from the Reactor Mode'

1

Switch-Shutdown Position Function ensure that all control
'

A signal from one of the four rods remain inserted to prevent inadvertent criticalities.
4 redundant average power
! tange monitor (APRM) The purpose of the R8M is to limit control rod withdrawal if

chanrwis suppues a localized neutron flux exceeds a predetermined setpointa r:terence signal for one of during control rod manipulations. It is assumed to function
7,Rau cha ,jtn, to block further control rod withdrawal to preclude a MCPR I

a a~ ,

,

APRM channeis supplies the Safety Limit (SL) violation. The RBM supplies a trip signal
rsterence signal to the to the Reactor Manual Control System (RMCS) to appropriately
second RBM channel. This inhibit Control rod withdrawal during power operation above
rtierence signails used to the low power range setpoint. The R8M has two channels,
determine which RBM range either of which can initiate a control rod block when the
setpoint tiow. intermediate channel output exceeds the control rod block setpoint. One
er high) is enabled. RBM channel inputs into one RMCS rod block circuit and the

other RBM channel inputs into the second RMCS rod block
circuit. The R8M channel signal is generated by averaging a
set of local power range monitor (LPRM) signals at various
core heights surroundina the control rod beine w' thdrawr A
si ai r, . aver powe ange tor i) en el i

a ig to ch R ctor Pr action ystem ( ) tri ys 1

> ppi sa efor ce sic ' for t RBM ch el in e- - 1'

ri ys .f f the APR is indicating less than the 16w
~ '

pwr setpoint, the RBM is automatically bypassed. The RBM
is also automatically bypassed if a peripheral control rod
is selected (Ref.1).

(cor,tinued)
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Control Rod Block Instrumentation
B 3.3.2.1

BASES

BACKGROUND The purpose of the RWM is to control rod patterns during
(continued) startup and shutdown, such that only specified control rod 1

;
sequences and relative positions are allowed over the i

operating range from all control rods inserted to 10% RTP.
The sequences effectively limit the potential amount and
rate of reactivity increase during a CRDA. Prescribed
control rod sequences are stored in the RWM, which will

-

initiate control rod withdrawal and insert blocks when the
actual sequence deviates beyond allowances from the stored
sequence. The RWM determines the actual sequence based
position indication for each control rod. The RWM also uses i

'

feedwater flow and steam flow signals to determine when the
.

-

reactor power is above the preset power level at which the
|

RWM is automatically bypassed (Ref. 2). The RWM is a single
channel system that provides input into both RMCS rod block
circuits. |

With the reactor mode switch in the shutdown position, a
control rod withdrawal block is applied to all control rods :

to ensure that the shutdown condition is maintained. This
Function prevents inadvertent criticality as the result of a
control rod withdrawal during MODE 3 or 4, or during MODE 5
when the reactor mode switch is required to be in the
shutdown position. The reactor mode switch has two l
channels, each inputting into a separate RMCS rod block '

circuit. A rod block in either RMCS circuit will provide a
control rod block to all control rods.

APPLICABLE 1. Rod Block Monitor
SAFETY ANALYSES,
LCO, and The RBM is designed to prevent violation of the MCPR
APPLICABILITY SL and the cladding 1% plastic strain fuel design limit that

may result from a single control rod withdrawal error (RWE)
event. The analytical methods and assumptions used in

The Anowable Values evaluating the RWE event are summarized in Reference 3. A
are chosen as a statistical analysis of RWE events was performed to
function of power detemine the RBM response for both channels for each event,
level. Based on the From these responses, the fuel thermal performance as aspecified Allowable

function of RBM Allowable Value was determined.INote # rat '
values, operating

Fthe RBM tpoint s tIow-
~

sea unt impIe ation ARTlimits are established. improv nts d cribed Referen 3. How er, t gener
RWE alysis Refere e 3 is rently plicab to
st lish r uired c ditions r RBM OP BILI .

-

(continued)
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; Control Rod Block Instrumentation
i 8 3.3.2.1

|

| BASES

; APPLICABLE 1. Rod Block Monitor (continued)
SAFETY ANALYSES,
LCO, and The RBM Function sat!sfies Criterion 3 of the NRC ic

]
APPLICABILITY Statement (Ref. 10). Me a4scudrJ p.ue ,

I Two channels of the RLW are required to be OPERA 8LE, w th
j their setpoints within the appropriate Allowable Value o

ensure that no single instrument failure can preclude a rod
block from this Function. The setpoints are calibrated
consistent with applicable setpoint methodology (nominal-

j trip setpoint).
'

Nominal trip setpoints are specified in the setpoint
j calculations. The nominal setpoints are selected to ensure
j that the setpoints do not exceed the Allowable Values
i between successive CHANNEL CALIBRATIONS. Operation with a,

i trip setpoint less conservative than the nominal trip
| setpoint, but within its Allowable Value, is acceptable.
| Trip setpoints are those predetermined values of output at

which an action should take place. The setpoints are;

compared to the actual process parameter (e.g., reactor
: power), and when the measured output value of the process
: parameter exceeds the setpoint, the associated device (e.g.,
! trip unit) changes state. The analytic limits'are derived
j from the limiting values of the process parameters obtained
~

from the safety analysis. The Allowable Values are derived
from the analytic limits, corrected for calibration,;

process, and some of the instrument errors. The trip
setpoints are then determined accounting for the remaining

: instrument errors (e.g., drift). The trip setpoints derived
j in this manner provide adequate protection because
; instrumentation uncertainties, process effects, calibration
: tolerances, instrument drift, and severe environmental
j effects (for channels that must function in harsh
;

__

environments as defined by 10 CFR 50.49) are accounted for.
i

~

7
The RBM is assumed to e the consequences of an RWE 1g g ej:

/0 event when operating 2 P. Below this power level, the |;

: consequences of an RWE t will not exceed the MCPR SL |

i and, therefore, the RBM is not required to be OPERABLE
(Ref. 3). When operating < 907,R" alyses (Ref. 3) have'

|,3 shown that with an initial MCPR 2" no RWE event will )
j result in exceeding the MCPR St. o, the analyses

|
t demonst ate that when operating at 2 90f,RTP with ;

MCPR 2 /4 no RWE event will result in exceeding the MCPR |4

|N1 J
:

(continued)g
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Control Rod Block Instrumentation
B 3.3.2.1.;

;

'

BASES (continued)

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each
REQUIREMENTS Control Rod Block instrumentation Function are found in the

SRs column of Table 3.3.2.1-1.

The Surveillances are modified by a second Note (Note 2) to
indicate that when an RBM channel is placed in an inoperable
status solely for performance of required Surveillances,,

entry into associated Conditions and Required Actions may be
delayed for up to 6 hours provided the associated Function
maintainscontrol rod block capability. Upon completion of
the Surveillance, or expiration of the 6 hour allowance, the
thannel must be returned to OPERABLE status or the
applicable Condition entered and Required Actions taken.
This Note is based on the reliability analysis (Ref. 9)
assumption of the average time required to perform a channel
Surveillance. That analysis demonstrated that the 6 hour

- testing allowance does not significantly reduce the
probability that a control rod block will be initiated when
necessary,

i

SR 3.3.2.1.1

A CHANNEL FUNCTIONAL TEST is performed for each RBM channel
to ensure that the entire channel will perform the intended
function. It includes the Reactor Manual Control System
input.

4

Any setpoint adjustment shall be consistent with the
assumptions of the current plan grific setpoint
methodology. The Frequency o ,ays is based on

# reliability analyses (Ref. .
_

i(
SR 3.3.2.1.2 and SR 3.3.2.1.3

A CHANNEL FUNCTIONAL TEST is performed for the RWM to ensure
that the entire system will perform the intended function.
The CHANNEL FUNCTIONAL TEST for the RWM is performed by
attempting to withdraw a control rod not in compliance with
the prescribed sequence and verifying a control rod block
occurs. This test is performed as soon as possible after
the applicable conditions are entered. As noted in the SRs,
SR 3.3.2.1.2 is not required to be performed until I hour
after any control rod is withdrawn at s 10% RTP in MODE 2.
As noted, SR 3.3.2.1.3 is not required to be performed until

(continued)
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Control Rod Block Instrumentation |
B 3.3.2.1 '

BASES

SURVEILLANCE ,SR 3.3.2.1.2 and SR 3.3.2.1.3 (continued)
REQUIREMENTS

I hour after THERMAL POWER is reduced to s 10% RTP in
MODE 1. This allows entry into MODE 2 for SR 3.3.2.1.2, and

ITHERMAL POWER reduction to s 10% RTP for SR 3.3.2.1.3, to
perform the required Surveillance if the 92 day Frequency is
not met per SR 3.0.2. The 1 hour allowance is based on t..

.

operating experience and in consideration of providing a '

reasonable time in which to complete the SRs. The
Frequencies are based on reliability analysis (Ref. 8).

SR 3.3.2.1.4 .

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel
responds to the measured parameter within the necessary-

,

range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

As noted, neutron detectors are excluded from the CHANNEL
CALIBRATION because they are passive devices, with minimal
drift, and because of the difficulty of simulating a
meaningful signal. Neutron detectors are adeauately tested j
in SR 3.3.1.1.2 and SR 3.3.1.1.7. a.ri 18 madD
The Frequency is based upon the assumption of @ l M 6 Y
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

|
'

SR 3.3.2.1.5

The RWM is automatically bypassed when power is above a2

specified value. The power level is determined from
feedwater flow and steam flow signals. The automatic bypass
setpoint must be verified periodically to be > 10% RTP. If

the RWM low power setpoint is nonconservative, then the RWM
is considered inoperable. Alternately, the low power
setpoint channel can be placed in the conservative condition>

(nonbypass). If placed in the nonbypassed condition, the SR
is met and the RWM is not considered inoperable. The
Frequency is based on the trip setpoint methodology utilized
for the low power setpoint channel.

(continued)
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Control Rod Block Instrumentation
8 3.3.2.1

BASES j
;

SURVEILLANCE SR 3.3.2.1.6
REQUIREMENTS

(continued) A CHANNEL FUNCTIONAL TEST is performed for the Reactor Mode
Switch-Shutdown Position Function to ensure that the entire
channel will perform the intended function. The CHANNEL
FUNCTIONAL TEST for the Reactor Mode Switch-Shutdown
Position Function is performed by attempting to withdraw any

.

control rod with the reactor mode switch in the shutdown '

position and verifying a control rod block occurs.
,

1

As noted in the SR, the Surveillance is not required to be
performed until I hour after the reactor mode switch is in
the shutdown position, since testing of this interlock with
the reactor mode switch in any other position cannot be
performed without using jumpers, lifted leads, or movable
links. This allows entry into MODES 3 and 4 if the 18 month*

Frequency is not met per SR 3.0.2. The 1 hour allowance is
based on operating experience and in consideration of
providing a reasonable time in which to complete the SRs. '

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power
Operating experience has shown these components usually pass
the Surveillance when performed at the 18 month Frequency.

SR 3.3.2.1.7

The RW will only enforce the proper control rod sequence if

b$f/p f the rod sequence is properly input into the RWM computer.
This SR ensures that the proper sequence is loaded into the

/ RW so that it can perform its intended function. The
Surveillance is performed once prior to declaring RW
OPERABLE following loading of sequence into RW, since this
is when rod sequence input errors are possible.

REFERENCES 1. FSAR, Section 7.5.8.2.3.

2. FSAR, Section 7.16.5.3.1.k.

(continued)
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SR 3.3.2.1.8
f j
,
1

The RBM setpoints are automatically varied as a function of power. Three
Allowable Values are specified in Table 3.3.2.1-1 and the COLR, each

; within a specific power range. The powers at which the control rod block
! Allowable Values automatically change are based on the APRM signal's

input to each RBM channel. Below the minimum power setpoint, the RBM
; is automatically bypassed. These power Allowable Values must be !
| verified periodically to be less than or equal to the specified values, if any
i power range setpoint is nonconservative, then the affected RBM channel |

! is considered inoperable. Alternatively, the power range channel can be

'. placed in the conservative condition (i.e., enabling the proper RBM
setpoint). If placed in this condition, the SR is met and the RBM channel

l

3 is not considered inoperable. As noted, neutron detectors are excluded '

! from the Surveillance because they are passive devices, with minimal drift,*

and because of the difficulty of simulating a meaningful signal. Neutron
; detectors are adequately tested in S.'? 3.3.1.1.2 and SR 3.3.1.1.7. The

18 month Frequency is based on the actual trip setpoint methodology
utilized for these channels.

.

.

:

!

!
4

|
:

1 ,

|

!

!
i
i

i

I

!

- - --- . . _ , _ _ -
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Control Rod Block Instrumentation
4

B 3.3.2.1

BASES

'

REFERENCES 3. NEDC-32433P, ' Maximum Extended Load Line Limit and
(continued) ARTS Improvement Program Analyses for Browns Ferry

Nuclear Plant Unit 1, 2 and 3," April 1995.

4. NEDE-240ll-P-A-US, " General Electrical Standard
Application for Reload Fuel," Supplement for United4

States, (revision specified in the COLR).

5. " Modifications to the Requirements for Control Rod
Drop Accident Mitigating Systems," BWR Owners' Group,
July 1986.

t

6. NEDO-21231, " Banked Position Withdrawal Sequence,",

January 1977.
.

7. NRC SER, " Acceptance of Referencing of Licensing.
'

Topical Report NEDE-240ll-P-A " " General Electric
Standard Application for Reactor Fuel, Revision 8,
Amendment 17," December 27, 1987.,

; 8. NEDC-30851-P-A, Supplement 1, " Technical Specification
Improvement Analysis for BWR Control Rod Block
Instrumentation," October 1988.,

! '
! 9. GENE-770 06 1, " Addendum to Bases for Changes to

Surveillance Test Intervals and Allowed Out-of-Service
: Times for Selected Instrumentation Technical
: Specifications," February 1991.
: I

] 10. NRC No. 93-102, " Final Folicy Statement on Technical
|Specification Improsements," July 23, 1993.4

j

r 9
[

11. NEDC 32410P-A, * Nuclear Measurernent Analysis and Control Power
Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Option til
Stability Trip Function;" October 1995.

!
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! i

; Recirculation Loops Operating
' B 3.4.1
:

BASES*

I !
; APPLICABLE 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 I
probability for limit cycle oscillations exists (Ref. 3)

j depending on combinations of operating conditions (e.g., i

power shape, bundle power, and bundle flow). Generic
,

i 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,,

i 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 n determined to be

6O ho bounded by the 80W, rod line and the~ core flow line. BFN
conservatively implenwnts this gener c 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 11
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).

(continued)

BFN-UNIT 3 B 3.4-3 Amendment
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;

Recirculation loops Operating,

j B 3.4.1
,i

! BASES

i

! SURVEILLANCE SR 3.4.1.1 (continued)
REQUIREMENTS

such that the potential adverse effect of early boilingi

! transition during a LOCA is reduced. A larger flow mismatch
: can therefore be allowed when core flow is < 707, of rated
j. core flow. The recirculation loop jet pump flow, as used in
> this Surveillance, is the summation of the flows from all of

| the jet pumps associated with a single recirculation loop.

: The mismatch is measured in terms of percent of rated core
| fl ow. If the flow mismatch exceeds the specified limits,
: the loop with the lower flow is considered inoperable. The
i SR is not required when both loops are not in operation
! since the mismatch limits are meaningless during single loop
* or natural circulation operation. The Surveillance must be

performed within 24 hours after both loops are in operation.
; The 24 hour Frequency is consistent with the Surveillance
' Frequency for jet pump OPERASILITY verification and has been
j shown by operating experience to be adequate to detect off
" normal jet pump loop flows in a timely manner.
i
;

i SR 3.4.1.2
:
; This SR ensures the reactor THERMAL POWER 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
j on guidance provided in Reference 3, which is used to
; respond to operation in these conditions. Performance
; immediately after any i rease of more than 5f. RTP while

initial core flow js < of rated and immediately after;

i any decrease of more t rated core flow while initial
; thermal power is > 40f, of rat is adequate to detect power

oscillations that could lead to thermal hydraulici
! instability.

! f
i
-

|

|
REFERENCES 1. FSAR, Section 14.6.3. L { o *y

i

| 2. FSAR, Section 4.3.5.
!
!

!

i

{
(continued)

i
i

]
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SOM Test-Refueling
8 3.10.8

BASES

APPLICABLE CRDA analyses assume that the reactor operator follows
SAFETY ANALYSES prescribed withdrawal sequences. For SDM tests performed

.

(continued) within these defined sequences, the analyses of References 1
|and 2 are applicable. However, for some sequences developed i

for the SDM testing, the control rod patterns assumed in the
safety analyses of References 1 and 2 may not be met.
Therefore, special CRDA analyses, performed in accordance !

with an NRC approved methodology, may be required to l
demonstrate the SDM test sequence will not result in !

unacceptable consequences should a CRDA occur during the
testing. For the purpose of this test, the protection
provided by the normally required MODE 5 applicable LCOs, in
addition to the requirements of this LCO, will maintain
normal test operations as well as postulated accidents
within the bounds of the appropriate safety analyses
(Refs. 1 and 2). In addition to the added requirements for
the RWM, APRM, and control rod coupling, the notch out mode
is specified for out of sequence withdrawals. Requiring the
notch out mode limits withdrawal steps to a single notch,
which limits inserted reactivity, and allows adequate
monitoring of changes in neutron flux, which may occur
during the test.

As described in LCO 3.0.7, compliance with Special
Operations LCOs is optional, and tierefore, no criteria of
the NRC Policy Statement apply. Special Operations LCOs
provide flexibility to perform certain operations by
appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied f or the other LCOs is
provided in their respective Bases.

LCO As described in LCO 3.0.7, compliance with this Special
Operations LCO is optional. SDN tests may be performed
while in MODE 2, in accordance with Table 1.1-1, without
meeting this Special Operations LCO or its ACTIONS. For SOM
tests performed while in MODE 5, additional requirements
must be met to ensure that adequate protection against
potential reactivity excursions is available. To provide

-- additional scram protection, beyond the normally required

[* X IRMs. the ADow -- *h o required to be OPERABLE (LC0
3.3.1.1, Functions 2.$nd2.e)asthoughthereactorwere
in MODE 2. Because mu.tiple control rods will be withdrawn
and the reactor will potentially become critical, RPS MODE 2
requirements for Functions 2.a and 2.e of Table 3.3.1.1-1

(continued)
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SOM Test-Refueling
B 3.10.8

BASES

|

ACTIONS B.d (continued)

MODE 5 where the provisions of this Special Operations LC0
.are no longer required. |

I

SURVEILLANCE SR 3.10.8.1. SR 3.10.8.2. and SR 3.10.8.3 i

REQUIREMENTS _ 1_-

LCO3.3.1.1, Functions 2.kand2.e,madeapplicableinthis
'

;
1 443 Special Operations LCO, are required to have applicable

Surveillances met to establish that this Special Operations
,*

LCO is being met. However, the control rod withdrawal !

sequences during the SDN tests may be enforced by the RWM
(LCO 3.3.2.1, Function 2, MODE 2 requirements) or by a
second licensed operator or other qualified member of the
technical staff (i.e., personnel trained in accordance with
an approved training program for this test). As noted,
either the applicable SRs for the RWM (LCO 3.3.2.1) must be
satisfied according to the applicable Frequencies
(SR 3.10.8.2), or the proper movement of control rods must .
be verified (SR 3.10.8.3). This latter verification (i.e.,
SR 3.10.8.3) must be performed during control rod movement
to prevent deviations from the specified sequence. These
Surveillances provide adequate assurance that the sp'ecified
test sequence is being followed.

SR 3.10.8.4

Periodic verification of the administrative controls
established by this LCO will ensure that the reactor is
operated within the bounds of the safety analysis. The
12 hour Frequency is intended to provide appropriate
assurance that each operating shift is aware of and verifies
compliance with these Special Operations LCO requirements.

SR 3.10.8.5

Coupling verification is performed to ensure the control rod
is connected to the control rod drive mechanism and will
perform its intended function when necessary. The
verification is required to be performed any time a control
rod is withdrawn to the " full out" notch position, or prior

(continued)
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Definitions
1.1

1.1 Definitions (continued)

LOGIC SYSTEM FUNCTIONAL A LOGIC SYSTEM FUNCTIONAL TEST shall be a test |

TEST of all required logic components (i.e., all |required relays and contacts, trip units, solid |state logic elements, etc.) of a logic circuit, '

from as close to the sensor as practicable up to,
but not including, the actuated device, to verify ,

OPERABILITY. The LOGIC SYSTEM FUNCTIONAL TEST may
be performed by means of any series of sequential,
overlapping, or total system steps so that the i

entire logic system is tested.

MINIMUM CRITICAL POWER The MCPR shall be the smallest critical
,

RATIO (MCPR) power ratio (CPR) that exists in the core. The
CPR is that power in the assembly that is
calculated by application of the appropriate
correlation (s) to cause some point in the assembly
to experience boiling transition, divided by the
actual assembly operating power.

MODE A MODE shall correspond to any one inclusive
combination of mode switch position, average
reactor coolant temperature, and reactor vessel
head closure bolt tensioning specified in
Table 1.1-1 with fuel in the reactor vessel.

OPERABLE -0PERABILITY A system, subsystem, division, component, or
device shall be OPERABLE or have OPERABILITY when
it is capable of performing its specified safety
function (s) and when all necessary attendant
instrumentation, controls, normal or emergency
electrical power, cooling and seal water,
lubrication, and other auxiliary equipment that
are required for the system, subsystem, division,
component, or device to perform its specified
safety function (s) are also capable of performing
their related support function (s).

(continued)
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[ APRM Gain and Setpoints
.. 3.2.4
|
1

3.2 POWER DISTRIBUTION LIMITS
'
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RPS Instrumentation
3.3.1.1

3.3 INSTRUMENTATION

3.3.1.1 Reactor Protection System (RPS) Instrumentation

LC0 3.3.1.1 The RPS instrumentation for each Function in Table 3.3.1.1-1
shall be OPERABLE.

APPLICABILITY: According to Table 3.3.1.1-1.

ACTIONS

..................................... NOTE-------------------------------------
Separate Condition entry is allowed for each channel.
................................_________.........______......................

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Place channel in 12 hours
channels inoperable. trip.

08
s

A.2 --------NOTE--------
Not applicable for
Functions 2.a, 2.b, |
2.c, or 2.d. l

...............___..

Plar.e associated trip 12 hours
sys'cem in trip.

(continued)
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:

'

RPS Instrumentation
i 3.3.1.1
:

, ACTIONS (continued)
i
; CONDITION REQUIRED ACTION COMPLETION TIME

:

B. --------NOTE-------- B.1 Place channel in one 6 hours.

Not applicable for trip system in trip.
! Functions 2.a, 2.b,
;. 2.c, or 2.d. QB
j ....................

J S.2 Place one trip system 6 hours
One or more Functions in trip.

with one or more
required channels

,

inoperable in both'

trip systems.
:
;

$
C. One or more Functions C.1 Restore RPS trip 1 hour4

i with RPS trip capability.
capability not

I maintained.
i
:

D. Required Action and D.1 Enter the Condition Immediately
associated Completion referenced in
Time of Condition A, Table 3.3.1.1-1 for
B, or C not met. the channel.

E. As required by E.1 Reduce THERMAL POWER 4 hours
;

Required Action 0.1 to < 30% RTP. -

and referenced in
Table 3.3.1.1-1.

I

(continued)

:
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RPS Instrumentation
3.3.1.1

1

ACTIONS (continued)-

CON 0! TION REQUIRED ACTION COMPLETION TIME,

F. As required by F.1 Be in MODE 2. 6 hours
Required Action D.1,

and referenced in*

Table 3.3.1.1-1.

5 G. As required by G.1 Be in MODE 3. 12 hours
Required Action D.1
and referenced in
Table 3.3.1.1-1.

H. As required by H.1 Initiate action to Immediately
Required Action D.1 fully insert all
and referenced in insertable control
Table 3.3.1.1-1. rods in core cells

containtag one or
more fuel assemblies.,

i

2

3

4

I

i

i

:

:

BFN-UNIT 1 3.3-2a | Amendment
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS,

...................................--NOTES----------------------..-.-------...
1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS

i Function.

2. When a channel is placed in an incoerable status solely for performance of
required Surveillances, entry into associated Conditions and Required.

Actions may be delayed for up to 6 hours provided the associated Function
maintains RPS trip capability.

.................... .........................................................

SURVEILLANCE FREQUENCY
q

SR 3.3.1.1.1 Perform CHANNEL CHECK. 24 hours

;

i SR 3.3.1.1.2 ------------------NOTE-------------------
Not required to be performed until 12
hours after THERMAL POWER 2: 25% RTP.
.........................................

'

Verify the absolute difference between 7 days
,

the average power range monitor (APRM)
channels and the calculated power is

|
s 2% RTP while operating at 2: 25% RTP. d

4

i

; SR 3.3.1.1.3 ------------------NOTE-------------------
Not required to be performed when
entering MODE 2 from MODE 1 until,

j 12 hours after entering MODE 2.
. .........................................

4

'

Perform CHANNEL FUNCTIONAL TEST. 7 days
i

(continued),

;

.

d

2

.

BFN-UNIT 1 3.3-3 Amendment
.
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RPS Instrumentation i
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY .

1

1

SR 3.3.1.1.4 Perform CHANNEL FUNCTIONAL TEST. 7 days

|

!

SR 3.3.1.1.5 Verify the source range monitor (SRM) and Prior to
intermediate range monitor (IRM) channels withdrawing
overlap. SRMs from the

fully inserted
position

1

: -

SR 3.3.1.1.6 ------------------NOTE-------------------.

Only required to be met during entry into
MODE 2 from MODE 1.
..___....___....._______...__.... ___....

Verify the IRM and APRM channels overlap. 7 days
,

SR 3.3.1.1.7 Calibrate the local power range monitors. 1000 effective
full power i

1hours.

1

%

.

SR 3.3.1.1.8 Perform CHANNEL FUNCTIONAL TEST. 92 days;
i

SR 3.3.1.1.9 ------------------NOTES------------------
j 1. Neutron detectors are excluded.

! 2. For Function 1, not required to be -|
performed when entering MODE 2 from,

MODE 1 until 12 hours after entering
MODE 2.

__________________.......................

Perform CHANNEL CALIBRATION, 92 days,

.

(Continued)

,

BFN-UNIT 1 3.3-4 Amendment4
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RPS Instrumentation
3.3.1.1

't

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.1.10 Perform CHANNEL CALIBRATION. 184 days

SR 3.3.1.1.11 (Deleted) q

|

SR 3.3.1.1.12 Perform CHANNEL FUNCTIONAL TEST. 18 months

|

SR 3.3.1.1.13 -----------------NOTES------------------
1. Neutron detectors are excluded.
2. For Function 2.a not required to be

performed when entering MODE 2 from
MODE 1 until 12 hours after entering
MODE 2.

........................................

Perform CHANNEL CALIBRATION. 18 months

s

SR 3.3.1.1.14 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months

SR 3.3.1.1.15 Verify Turbine Stop Valve-Closure and 18 months
Turbine Control Valve Fast Closure, Trip
011 Pressure-Low Functions are not
bypassed when THERMAL POWER is 2: 30% RTP.

SR 3.3.1.1.16 -----------------NOTE-------------------
For Function 2.a, not required to be
performed when entering MODE 2 from MODE
1 until 12 hours after entering MODE 2.
........................................

Perform CHANNEL FUNCTIONAL TEST 184 days

BFN-UNIT 1 3.3-5 Amendment
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RPS Instrumentation*

3.3.1.1

Table 3.3.1.1 1 (pose 1 of 3)
Reactor Protection system Instrumentation

APPLICASLE CoeITIONS
MODES OR REQUIRED REFERENCED

OTHER CHANNELS FR(pl
SPECIFIED PER TRIP REGUIRED SURVEILLANCE ALLOWASLE

FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE

1. Intermodlate Range
Monitors

a. Neutron Flux -Nigh 2 3 G sa 3.3.1.1.1 s 120/125
Sa 3.3.1.1.3 divisions of
sa 3.3.1.1.5 full scale
54 3.3.1.1.6
sa 3.3.1.1.9
sa 3.3.1.1.14

5(a) 3 N sa 3.3.1.1.1 s 120/125
Sa 3.3.1.1.4 divisions of
sa 3.3.1.1.9 futt scale
sa 3.3.1.1.14

b. Inop 2 3 G sa 3.3.1.1.3 NA
sa 3.3.1.1.14

5(a) 3 , 3, 3,3,3,3,4 ,4

sa 3.3.1.1.14
2. Average Power Range

Monitors

a. Neutron Flux -Nigh, 2 3(b) G sa 3.3.1.1.1 5 15% RTP |
Setdown sa 3.3.1.1.6 i

sa 3.3.1.1.7
sa 3.3.1.1.13 |
SR 3.3.1.1.16 I

b. Flow Blased sleutated 1 3(D) F sa 3.3.1.1.1 5 0.66 W
Thermat Power -Nigh sa 3.3.1.1.2 + 71% RTP and

sa 3.3.1.1.7 s 120% RTP
sa 3.3.1.1.13 |
sa 3.3.1.1.16 1

d
c. Neutron Flux -High 1 3(b) F sa 3.3.1.1.1 s 120% RTP |Sa 3.3.1.1.2

sa 3.3.1.1.7
sa 3.3.1.1.13
sa 3.3.1.1.16

(continued) d

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

(b) Each APRM chamel provides frputs to both trip systems.

BFN-UNIT 1 3.3-6 Amendment
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RPS Instrumentation
3.3.1.1

Table 3.3.1.1 1 (page 2 of 3)
; Reactor Protection System Instrumentation

APPLICA8LE ColelTIONS
MODES OR REQUIRED REFEREllCED

OTHER CHANIIELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE

2. Average Power Range
3

Monitors (cont f rued)4

I
d. Inop 1,2 3(b) G SR 3.3.1.1.16 NA |

44

e. 2 Out-Of 4 Voter 1,2 2 G SR 3.3.1.1.1 NA

$4 3.3.1.1.14
Sa 3.3.1.1.16

3. Reactor Vesset Steam 1,2 2 G Sa 3.3.1.1.1 s 1055 pets
Dome Pressure -Nigh SA 3.3.1.1.8

SR 3.3.1.1.10
Sa 3.3.1.1.14

4. Reactor vessel Water 1,2 2 G SR 3.3.1.1.1 t 538 Inches
Level -Low, Level 3 Sa 3.3.1.1.8 above vessel

SA 3.3.1.1.13 zero
sa 3.3.1.1.14

5. Nin Steam Isolation 1 8 F SR 3.3.1.1.8 s 10% closed
Va.. -elosure SR 3.3.1.1.13

SR 3.3.1.1.14
6. Dr>well Pressure -Nigh 1,2 2 G Sa 3.3.1.1.8 s 2.5 paig

SR 3.3.1.1.13
SR 3.3.1.1.14

7. Scram Discharge Volume
Water Level -Nish

a. Resistance
Tamperature 1,2 2 G Sa 3.3.1.1.8 s 50 gallons
Detector SR 3.3.1.1.13

SR 3.3.1.1.14
5(*) 2 M Sa 3.3.1.1.8 5 50 sattons

SA 3.3.1.1.13
SR 3.3.1.1.14

b. Float Switch 1,2 2 G Sa 3.3.1.1.8 s 50 gallons
Sa 3.3.1.1.13
SR 3.3.1.1.14

5(a) 2 N SR 3.3.1.1.8 5 50 gallons
54 3.3.1.1.13
SR 3.3.1.1.14

(continued)

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

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

BFN-UNIT 1 3.3-7 Amendment
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Control Rod Block Instrumentation,

3.3.2.1
:

i ACTIONS (continued)
i

CONDITION REQUIRED ACTION COMPLETION TIME

i

E. One or more Reactor E.1 Suspend control rod Immediately
Mode Switch-Shutdown withdrawal.
Position channels
inoperable. AND

'
E.2 Initiate action to Immediately

fully insert all
! insertable control
! rods in core cells
4 containing one or

] more fuel assemblies.

SURVEILLANCE REQUIREMENTS

; ........___.....___..__ .___.____.... NOTES------------------------ -.__-----..

; 1. Refer to Table 3.3.2.1-1 to determine which SRs apply for each Control Rod
Block Function.:

2. When an RBM channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated Conditions

; and Required Actions may be delayed for up to 6 hours provided the
associated Function maintains control rod block capability.

,

...__........._______..._____......................._____.....____............

SURVEILLANCE FREQUENCY
-

!

SR 3.3.2.1.1 Perform CHANNEL FUNCTIONAL TEST. 184 days |
|
,

(continued)

,

i

BFN-UNIT 1 3.3-17 Amendment
:
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|
1

Control Rod Block Instrumentation I

3.3.2.1

SURVEILLANCE REQUIREMENTS (continued)
'

SURVEILLANCE FREQUENCY
,

4

SR 3.3.2.1.2 ------------------NOTE-------------------
i Not required to be performed until I hour

after any control rod is withdrawn at
s 10% RTP in MODE 2.4

___...........___.........______.......__
\
l

! Perform CHANNEL FUNCTIONAL TEST. 92 days
;

;

.

SR 3.3.2.1.3 ------------------NOTE-------------------
Not required to be performed until I hour !

'

after THERMAL POWER is s 10% RTP in
; MODE 1.

______________________ ......___...... __

1 Perform CHANNEL FUNCTIONAL TEST. 92 days
-

,

I

i

SR 3.3.2.1.4 ------------------NOTE-------------------
Neutron detectors are excluded.
...__..______.........._______.... ______

Perform CHANNEL CALIBRATION. 18 months |

. :-

SR 3.3.2.1.5 Verify the RWM is not bypassed when 18 months
THERMAL POWER is s 10% RTP.

i

SR 3.3.2.1.6 ------------------NOTE-------------------.

Not required to be performed until I hour
f after reactor mode switch is in the
| shutdown position.

___________ .......__.__........ -....___

Perform CHANNEL FUNCTIONAL TEST. 18 months
.

(continued)
4

BFN-UNIT . 3.3-18 Amendment<
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Control Rod Block Instrumentation
3.3.2.1

i

SURVEILLANCE REQUIREMENTS (continued)
.

SURVEILLANCE FREQUENCY

i

SR 3.3.2.1.7 Verify control rod sequences input to the Prior to
'

RWM are in conformance with BPWS. declaring RWM
OPERABLE
following
loading of
sequence into
RWM

1

1 SR 3.3.2.1.8 ------------------NOTE-------------------
; Neutron detectors are excluded.
. ..... ___________________________________

Verify the RBM: 18 months
a. Low Power Range -- Upscale Function

,

is not bypassed when THERMAL POWER is '

2: 28% and s 63% RTP.
b. Intermediate Power Range -- Upscale I

Function is not bypassed when THERMAL
]POWER is > 63% and s 83% RTP.

c. High Power Range -- Upscale Function
is not bypassed when THERMAL POWER is ,

> 83% RTP.

l

!

:

!

BFN-UNIT 1 3.3-19 Amendment
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Control Rod Block Instrumentation
3.3.2.1

,

Table 3.3.2.1 1 (page 1 of 1)
Control Rod Block Instrumentation

i
4

APPLICA8LE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWASLE

FUNCTION CON 0!TIOWs CHANNELS REQUIREMENTS VALUE

1. Rod Stock Monitor

a. Low Power Range -- Upscale (a) 2 SR 3.3.2.1.1 (e)
SR 3.3.2.1.4
SR 3.3.2.1.8

b. Intermediate Power Range -- (b) 2 f9 3.3.2.1.1 (e)
Upecate SR 3.3.2.1.4

st 3.3.2.1.8

c. High Power Range -- Upecate (f),(g) 2 SR 3.3.2.1.1 (e)
SR 3.3.2.1.4
st 3.3.2.i.M

d. Inop (g),(h) 2 SR 3.3.2.1.1 NA |

e. Downscale (;,), (h) 2 st 3.3.2.1.1 (1) |
st 3.3.2.1.4

2. Rod Worth Minimiter 1(c) 2(c) 1 SR 3.3.2.1.2 NA,

st 3.3.2.1.3
st 3.3.2.1.5
SR 3.3.2.1.7

3. Reactor Mode switch -shutdown (d) 2 SR 3.3.2.1.6 NA

Position

(a) THERMAL POWER t 28% and s 63% RTP and MCPR < 1.75. |

!(b) THERMAL POWER > 63% and 5 83% ATP and MCPR < 1.75.

(c) With THERMAL POWER 5 10% RTP.
,

(d) Reactor orde switch in the shutdown position.

(e) Less than or o p t to the Allowable Value specified in the COLR.

(f) THERMAL POWER > 83% and < 90% RTP and MCPR < 1.75.
I

(g) THERMAL POWER t 90% RTP and MCPR < 1.44.

!
(h) THERMAL POWER t 28% and < 90% RTP and MCPR < 1.75.

l(1) creater than or equal to the Allowable Value specified in the COLA.

BFN-UNIT 1 3.3-20 Amendment
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l
4

.

Recirculation Loops Operating |
3.4.1 '

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY I
,

l

SR 3.4.1.1 --------------------NOTE------------------- |
INot required to be performed until 24 hours

after both recirculation loops are in |
operation.
...........................................

Verify recirculation loop jet pump flow 24 hours
Imismatch with both recirculation loops in ;

operation is:
l

a. s 10% of rated core flow when |

operating at < 70% of rated core flow; ,

and j

b. s 5% of rated core flow when operating
at 2: 70% of rated core flow. !

!

ISR 3.4.1.2 Verify the reactor is outside of Region I Immediately
and II of Figure 3.4.1-1. after any

increase > 5%
RTP while ;

initial core I
flow is < 50% | )
of rated. j

.

AND

Immediately |
after any

'

decrease of
> 10% rated i

core flow while
initial thermal
power is > 40%
of rated.

1

BFN-UNIT 1 3.4-3 Amendment
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|
'

SDM Test -Refueling
3.10.8 |

! 3.10 SPECIAL OPERATIONS

'
3.10.8 SHUTDOWN MARGIN (SDM) Test-Refueling

LC0 3.10.8 The reactor mode switch position specified in Table 1.1-1 i
for MODE 5 may be changed to include the startup/ hot standby I

position, and operation' considered not to be in MODE 2, to
allow SOM testing, provided the following requirements are 1

met:
1

a. LC0 3.3.1.1, " Reactor Protection System
Instrumentation," MODE 2 requirements for Functions 2.a,
2.d, and 2.e of Table 3.3.1.1-1; |

b. 1. LC0 3.3.2.1, " Control Rod Block Instrumentation,".

MODE 2 requirements for Function 2 of
Table 3.3.2.1-1, with the banked position withdrawal
sequence (BPWS) requirements of SL 3.3.2.1.7 changed
to require the control rod sequence to conform to
the SDM test sequence,

0.8_

2. Conformance to the approved control rod sequence for
the SDM test is verified by a second licensed
operator or other qualified member of the technical
staff;

c. Each withdrawn control rod shall be coupled to the
associated CRD;

d. All control rod withdrawals during out of BPWS control
rod moves shall be made in notch out mode;

e. No other CORE ALTERATIONS are in progress; and

f. CRD charging water header pressure a: 940 psig.

APPLICABILITY: MODE 5 with the reactor mode switch in startup/ hot standby
position.

BFN-UNIT 1 3.10-20 Amendment
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3
,

'

SDM Test-Refueling
,

3.10.8
!

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

|
'

SR 3.10.8.1 Perform the MODE 2 applicable SRs for LCO According to
3.3.1.1, Functions 2.a, 2.d, and 2.e of the applicable | ITable 3.3.1.1-1. SRs

1

1

'SR 3.10.8.2 -------------------NOTE--------------------
Not required to be met if SR 3.10.8.3
satisfied.
.......__............___.............__....

Perform the MODE 2 applicable SRs for According to
LCO 3.3.2.1, Function 2 of Table 3.3.2.1-1. the applicable

SRs

|

SR 3.10.8.3 -------------------NOTE--------------------
Not required to be met if SR 3.10.8.2
satisfied.
...__......___.......................______

Verify movement of control rods is in During control
compliance with the approved control rod rod movement
sequence for the SDM test by a second
licensed operator or other qualified member
of the technical staff.

SR 3.10.8.4 Verify no other CORE ALTERATIONS are in 12 hours !

progress.
1

(continued) ,

BFN-UNIT 1 3.10-22 Amendment
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TABLE OF CONTENT 3

Section Pace No.

B 2.0 SAFETY LIMITS (SLs) B 2.0-1. . . . . . . . . . . . . . . . . . .

j B 2.1.1 Reactor Core SLs . B 2.0-1. . . . . . . . . . . . . . . .
; B 2.1.2 Reactor Coolant System (RCS) Pressure SL . B 2.0-7. . . .

B 3.0 LIMITING CONDITION FOR OPERATION (LOO) APPLICABILITY . B 3.0-1. .

B 3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY B 3.0-10. . . . .

i B 3.1 REACTIVITY CONTROL SYSTEMS . B 3.1-1. . . . . . . . . . . . .

B 3.1.1 SHUTDOWN MARGIN (SDM) B 3.1-1. . . . . . . . . . . . . .

B 3.1.2 Reactivity Anomalies . B 3.1-8. . . . . . . . . . . . . .

8 3.1.3 Control Rod OPERABILITY B 3.1-13. . . . . . . . . . . . .

8 3.1.4 Control Rod Scram Times B 3.1-22. . . . . . . . . . . . .

B 3.1.5 Control Rod Scram Accumulators . B 3.1-29. . . . . . . . .

8 3.1.6 Rod Pattern Control B 3.1-34. . . . . . . . . . . . . . .

B 3.1.7 Standby Liquid Control (SLC) System B 3.1-39. . . . . . .

8 3.1.8 Scram Discharge Volume (SDV) Vent and Drain
Valves B 3.1-46. . . . . .. . . . . . . . . . . . . .

'
B 3.2 POWER DISTRIBUTION LIMITS B 3.2-1. . . . . . . . . . . . . .

i B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION
RATE (APLHCR) B 3.2-1. . . . . . . . . . . . . . . . .

B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR) B 3.2-44 . . . . . . .

8 3.2.3 LINEAR HEAT GENERATION RATE (LHCR) B 3.2-9. . . . . . .

B 3.2.4 (Deleted) B 3.2-12 d. . . . . . . . . . . . . . . . . . . .,

B 3.3 INSTRUMENTATION B 3.3-1. . . . . . . . . . . . . . . . . . .

B 3.3.1.1 Reactor Protection System (RPS)
? Instrumentation . B 3.3-1. . . . . . . . . . . . . . .
2 B 3.3.1.2 Source Range Monitor (SRM) Instrumentation . B 3.3-33. . .

B 3.3.2.1 Control Rod Block Instrumentation B 3.3-42. . . . . . . .

B 3.3.2.2 Feedwater and Main Turbine Trip
Instrumentation . B 3.3-53. . . . . . . . . . . . . . .

B 3.3.3.1 Post Accident Monitoring (PAM)*

Instrumentation . B 3.3-60. . . . . . . . . . . . . . .

B 3.3.3.2 Backup Control System B 3.3-71'

. . . . . . . . . . . . . .

B 3.3.4.1 End of Cycle Recirculation Pump Trip (EOC-RPT)
Instrumentation . B 3.3-80

~

, . . . . . . . . . . . . . . .

B 3.3.4.2 Anticipated Transient Without-

i Scram Recirculation Pump Trip (ATWS-RPT)
Instrumentation . B 3.3-89. . . . . . . . . . . . . . .

B 3.3.5.1 Emergency Core Cooling System (ECCS)
Instrumentation . B 3.3-98. . . . . . . . . . . . . . .

B 3.3.5.2 Reactor Core Isolation Cooling (RCIC) System
Instrumentation . B 3.3-135. . . . . . . . . . . . . . .

B 3.3.6.1 Primary Containment Isolatior.
Instrumentation . B 3.3-143. . . . . . . . . . . . . . .

B 3.3.6.2 Secondary Containment Isolation.

Instrumentation . B 3.3-165. . . . . . . . . . . . . . .

B 3.3.'i.1 Control Room Emergency Ventilation (CREV)
System Instrumentation B 3.3-176. . . . . . . . . . . .

B 3.3.8.1 Loss of Power (LOP) Instrumentation B 3.3-188. . . . . . .

-B 3.3.8.2 Reactor Protection System (RPS) Electric
Power Monitoring B 3.3-196. . . . . . . . . . . . . . .

i
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i
j

| APLHGR
S

B 3.2.1
:
i

B 3.2 POWER DISTRIBUTION LIMITS.

1

j B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

4

; BASES

|

[ BACKGROUND The APLHGR is a measure of the average LHGR of all the fuel
i rods in a fuel assembly at any axial location. Limits on
| the APLHGR are specified to ensure that the fuel design
4 limits identified in Reference 1 are not exceeded during
: abnormal operational transients and that the peak cladding' temperature (PCT) during the postulated design basis loss of
; coolant accident (LOCA) does not exceed the limits specified
; in 10 CFR 50.46.
:

)
;

; APPLICABLE The analytical methods and assumptions used in evaluating
j SAFETY ANALYSES the fuel design limits are presented in References 1 and 2.
| The analytical methods and assumptions used in evaluating
i Design Basis Accidents-(DBAs), abnormal operational

transients, and normal operation that determine the APLHGR
limits are presented in References 1, 2, 3, 4, and 7. |

Fuel design evaluations are performed to demonstrate that1

t the 1% limit on the fuel cladding plastic strain and other
fuel design limits described in Reference 1 are not exceeded4

! during abnormal operational transients for operation with
1. LHGRs up to the operating limit LHGR. APLHGR limits are
j equivalent to the LHGR limit for each fuel rod divided by
! the local peaking factor of the fuel assembly. APLHGR

limits are developed as a function of exposure and the4

various operating core flow and power states to ensure
adherence to fuel design limits during abnormal operational
transients (Reference 7). Flow dependent APLHGR limits are
determined using the three dimensional BWR simulator code
(Reference 8) to analyze slow flow runout transients. The
flow dependent multiplier, MAPFAC,,. is dependent on the
maximum core flow runout capability. The maximum runout
flow is dependent on the existing setting of the core flow
limiter in the Recirculation Flow Control System.

Based on analyses of limiting plant transients (other than
core flow increases) over a range of power and flow
conditions, power dependent multipliers, MAPFAC,, are also

(continued)
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APLHGR !

B 3.2.1

BASES

APPLICABLE generated. Due to the sensitivity of the transient response
SAFETY ANALYSES to initial core flow levels at power levels below those at

(continued) which turbine stop valve closures and turbine control valve
fast closure scram trips are bypassed, both high and low
core flow MAPFAC, limits are provided for operation at power
levels between 25% RTP and the previously mentioned bypass
power level. The exposure dependent APLHGR limits are
reduced by MAPFAC, and MAPFAC, at various operating
conditions to ensure that all fuel design criteria are met

.

for normal operation and abnormal operational transients. A '

complete discussion of the analysis code is provided in
Reference 9.

LOCA analyses are then performed to ensure that the above
determined APLHGR limits are adequate to meet the PCT and
maximum oxidation limits of 10 CFR 50.46. 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. l

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).

LC0 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.

(continued)
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|

APLHGR
B 3.2.1

|

BASES (continued)4

l

.
APPLICABILITY The APLHGR limits are primarily derived from fuel design

evaluations and LOCA and transient analyses that are assumed4

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. ,

! IThis trend continues down to the power range of 5% to
15% RTP when entry into MODE 2 occurs. When in MODE 2, the4

intermediate range monitor scram function provides prompt
scram initiation during any significant transient, thereby
effectively removing any APLHGR limit compliance concern in
MODE 2. Therefore, at THERMAL POWER levels :s 25% RTP, the.

reactor is operating with substantial margin to. the APLHGR
limits; thus, this LC0 is not required.1

ACTIONS Ad_

.

If any APLHGR exceeds the required limits, an assumption
regarding an initial condition of the DBA and transient.

analyses may not be met. Therefore, prompt action should be
taken to restore the APLHGR(s) to within the required limits
such that the plant operates within analyzed conditions and
within design limits of the fuel rods. The 2 hour
Completion Time is sufficient to restore the APLHGR(s) to
within its limits and is acceptable based on the low
probability of a transient or DBA occurring simultaneously
with the APLHGR out of specification.

*

,
'

If the APLHGR cannot be restored to within its required
: limits within the associated Completion Time, the plant must |

be brought to a MODE or other specified condition in which
the LC0 does not apply. To achieve this status, THERMAL
POWER must be reduced to < 25% RTP within 4 hours. The,

allowed Completion Time is reasonable, based on
,

operating experience, to reduce THERMAL POWER to < 25% RTP
.! in an orderly manner and without challenging plant systems.

4

!

(continued)
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| APLHGR
; 8 3.2.1

BASES (continued)

L
SURVEILLANCE SR 3.2.1.1
REQUIREMENTS

'' APLHGRs are required to be initially calculated within
12 hours after THERMAL POWER is a 25% RTP and then every:

i 24 hours thereafter. They are compared to the specified
j limits in the COLR to ensure that the reacter is operating
j within the assumptions of the safety analysis. The 24 hour

Frequency is based on both engineering judgment and
i recognition of the slowness of changes in power distribution
i during normal operation. The 12 hour allowance after
'

THERMAL POWER 2 25% RTP is achieved is acceptable given the
large inherent margin to operating limits at low power

Ij levels. '

,

REFERENCES 1. NEDE-24011-P-A-11 " General Electric Standard
Application for Reactor Fuel," November 1995.

2. FSAR, Chapter 3.

3. FSAR, Chapter 14.
i
'

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 1, February 1996.

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

1

7. NEDC-32433P, " Maximum Extended Load Line Limit and i
lARTS Improvement Program Analyses for Browns Ferry

Nuclear Plant Units 1, 2, and 3," April 1995.

8. NED0-30130-A, " Steady State Nuclear Methods," I
May 1985.

9. NED0-24154, " Qualification of the One-Dimensional Core
Transient Model for Boiling Water Reactors,"
October 1978.
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4

i MCPR
i 8 3.2.2

i
i B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)
i
-

| BASES
i

!
i 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
i damage results during abnormal operational transients.
L 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.

1 The onset of transition boiling is a phenomenon that is
a readily detected during the testing of various fuel bundle
i 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)
i 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
i 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,
| and 8. To ensure that the MCPR SL is not exceeded during
i any transient event that occurs with moderate frequency,
t 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:
1 the largest change in CPR (E PR). When the largest EPR is
4 added to the MCPR SL, the required operating limit MCPR is
[ obtained.

.

4

(continuad)
J

4
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MCPR
B 3.2.2

BASES

APPLICABLE The MCPR operating limits derived from the transient
SAFETY ANALYSES analysis are dependent on the operating core flow and power

(continued) state (MCPR, and MCPR,, respectively) to ensure adherence to
fuel design limits during the worst transient that occurs
with moderate frequency (Reference 8). Flow dependent MCPR
limits are determined by steady state thermal hydraulic
methods with key physics response inputs benchmarked using
the three dimensional BWR simulator code (Reference 6) to
analyze slow flow runout transients. The operating limit is

|dependent on the maximum core flow limiter setting in the
Recirculation Flow Control System.

Power dependent MCPR limits (MCPR,) are determined by the
one dimensional transient code (Reference 9). Due to the
sensitivity of the transient response to initial core flow
levels at power levels below those at which the turbine stop
valve closure and turbine control valve fast closure scrams
are bypassed, high and low flow MCPR, operating limits are
provided for operating between 25% RTP and the previously
mentioned bypass power level.

|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. The operating limit MCPR is determined by the

1

larger of the MCPR, and MCPR, limits. I

I
APPLICABILITY The MCPR operating limits are primarily derived from I

transient analyses that are assumed to occur at high power
levels. Below 25% RTP, the reactor is operating at a
minimum recirculation pump speed and the moderator void 1

ratio is small. Surveillance of thermal limits below
25% RTP is unnecessary due to the large inherent margin that
ensures that the MCPR SL is not exceeded even if a limiting
transient occurs. Statistical analyses indicate that the

(continued)
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MCPR
8 3.2.2

:

BASES I
,

i

REFERENCES 5. FSAR, Appendix N.
. (continued)
! 6. NED0-30130-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 Limit and
'- ARTS Improvement Program Analyses for Browns Ferry

Nuclear Plant Units 1, 2, and 3," April 1995.

9. NED0-24154, " Qualification of the One-Dimension-1 Core
! Transient Model fbr Boiling Water Reactors," October

1978.
,

,
,

.

)

i

I

:

,
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APRM Gain and Setpoints
B 3.2.4

.

1-

B 3.2 POWER DISTRIBUTION LIMITS i,

]8 3.2.4 (Deleted)4 _

l
1

;
l
,

l

'
..

.

!
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RPS Instrumentation
B 3.3.1.1

BASES
|

i

APPLICABLE 1.a. Intermediate Ranae Monitor Neutron Flux-High

SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY unexpected reactivity excursions. In MODE 1, the APRM !

System and the RBM provide protection against control rod I
withdrawal error events and the IRMs are not required.

1.b. Intermediate Rance Monitor- Inoo

This trip signal provides assurance that a minimum number of
IRMs are OPERABLE. Anytime an IRM mode switch is moved to
any position other than " Operate," the detector voltage
drops below a preset level, or when a module is not plugged
in, an inoperative trip signal will be received by the RPS
unless the IRM is bypassed. Since only one IRM in each trip
system may be bypassed, only one IRM in each RPS trip system
may be inoperable without resulting in an RPS trip signal.

This Function was not specifically credited in the accident
analysis but it is retained for the overall redundancy and
diversity of the RPS as required by the NRC approved
licensing basis.

Six channels of Intermediate Range Monitor-inop with three I

channels in each trip system are required to be OPERABLE to |
ensure that no single instrument failure will preclude a |
scram from this Function on a valid signal. I

Since this Function is not assumed in the safety analysis,
|

| there is no Allowable Value for this Function. |
|

.
This Function is required to be OPERABLE when the

! Intermediate Range Monitor Neutron Flux-High Function is
required.

Averaae Power Ranae Monitor

The APRM channels provide the primary indication of neutron
flux within the core and respond almost instantaneously to
neutron flux increases. The APRM channels receive input ,

'signals from the local power range monitors (LPRMs) within
the reactor core to provide an indication of the power

,

distribution and local power changes. The APRM channels |
'

average these LPRM signals to provide a continuous
indication of average reactor power from a few percent to
greater than RTP.

(continued)
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RPS Instrumentation;

1 8 3.3.1.1
i
:

j BASES

i

i APPLICABLE Averaae Power Ranae Monitor (continued)
SAFETY ANALYSES,
LCO, and The APRM System is divided into four APRM channels and four;

j APPLICABILITY 2-out-of-4 voter channels. Each APRM channel provides'

inputs to each of the four voter channels. The four voter
channels are divided into two groups of two each, with each.

group of two providing inputs to one RPS trip system. The
system is designed to allow one APRM channel, but no voter,

channels, to be bypassed. A trip from any one unbypassed,

: APRM will result in a " half-trip" in all four of the voter
i channels, but no trip inputs to either RPS trip system. A
; trip from any two unbypassed APRM channels will result in a
i full trip in each of the four voter channels, which in turn

results in two trip inputs to each RPS trip system logic,

channel (A1, A2, B1, or 82). Three of the four APRM:
'

channels and all four of the voter channels are required to
; be OPERABLE to ensure that no single failure will preclude a

scram on a valid signal. In addition, to provide adequate,

{ coverage of the entire core, consistent with the design
! bases for the APRM functions, at least twenty (20' LPRM,

inputs, with at least three (3) LPRM inputs from each of the
four axial levels at which the LPRMs are located, must be

j operable for each APRM channel.
4

| 2.a. Averaae Power Ranae Monitor Neutron Flux-Hiahz
2 Setdown
<

! For operation at low power (i.e., MODE 2), the Average Power -l
j Range Monitor Neutron Flux-High, Setdown Function is

capable of generating a trip signal that prevents fuel,

damage resulting from abnormal operating transients in this'

; power range. For most operation at low power levels, the
| Average Power Range Monitor Neutron Flux-High, Setdown

Function will provide a secondary scram to the Intermediate'

Range Monitor Neutron Flux-High Function because of the.

relative setpoints. With the IRMs at Range 9 or 10, it is;

! possible that the Average Power Range Monitor Neutron
: Flux-High, Setdown Function will provide the primary trip

signal for a corewide increase in power.

No specific safety analyses take direct credit for the
,

: Average Power Range Monitor Neutron Flux-High, Setdown
' Function. However, this Function indirectly ensures that

before the reactor mode switch is placed in the runi

:

! (continued)
i

,
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!
RPS Instrumentation i

B 3.3.1.1

i

BASES

l
APPLICABLE 2.a. Averaae Power Ranae Monitor Neutron Flux- Hich, i

SAFETY ANALYSES, Setdown (continued) |
'LCO, and

APPLICABILITY position, reactor power does not exceed 25% RTP (SL 2.1.1.1)
when operating at low reactor pressure and low core flow.
Therefore, it indirectly prevents fuel damage during
significant reactivity increases with THERMAL P0ZR
< 25% RTP. ;q
The Allowable Value is based on preventing significant
increases in power when TPERMAL POWER is < 25% RTP.

The Average Power Range Monitor Neutron Flux-High, Setdown ,

Function must be OPERABLE during MODE 2 when control rods
may be withdrawn since the potential for criticality exists.
In MODE 1, the Average Power Range Monitor Neutron
Flux-High Function provides protection against reactivity
transients and the RWM and rod block monitor protect against
control rod withdrawal error events.

2.b. Averaae Power Renae Monitor Flow Biased Simulated
Thermal Power-Hiah'

! The Average Power Range Monitor Flow Biased Simulated
tj Thermal Power-High Function monitors neutron flux to

; approximate the THERMAL POWER being transferred to the
reactor coolant. The APRM neutron flux is electronically

_

'
'

filtered with a time constant representative of the fuel<

hest transfer dynamics to generate a signal proportional'to.

the THERMAL POWER in the reactor. The trip level is varied
; as a function of recirculation drive flow (i.e., at lower
i core flows, the setpoint is reduced proportional to the

reduction in power experienced as core flow is reduced with
a fixed centrol rod pattern) but is clamped at an upper
limit that is always lower than or equal to the Average
Power Range Monitor Fixed Neutron Flux-High Function
Allowable Value. The Average Power Range Monitor Flow
Biased Simulated Thermal Power-High Function provides
protection against transients where THERMAL POWER increases

,

slowly (such as the loss of feedwater heating event) and
protects the fuel cladding integrity by ensuring that the
MCPR SL is not exceeded. During these events, the THERMAL
POWER increase does not significantly lag the neutron flux
response and, because of a lower trip setpoint, will '

initiate a scram before the high neutron flux scram. For
.

(continued)
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,

RPS Instrumentation,

i B 3.3.1.1
i

i BASES

1
'

APPLICABLE 2.b. Averaae Power Ranae Monitor Flow Biased Simulated'
SAFETY ANALYSES, Thermal Power-Hiah (continued)

i LCO, and
: APPLICABILITY rapid neutron flux increase events, the THERMAL POWER lags
j the neutron flux and the Average Power Range Monitor Fixed
; Neutron Flux-High Function will provide a scram signal

before the Average Power Range Monitor Flow Biased Simulated,

Thermal Power-High Function setpoint is exceeded.
I d i

! Each APRM channel uses one total drive flow signal | |

representative of total core flow. The total drive flow I
,

j signal is generated by the flow processing logic, part of
; the APRM channel, by summing up the flow calculated from two
! flow transmitter signal inputs, one from each of the two
! recirculation loop flows. The flow processing logic
; OPERABILITY is part of the APRM channel OPERABILITY

requirements for this function.
i;
j The clamped Allowable Value is based on analyses that take
3 credit for the Average Power Range Monitor Flow Biased
i'

Simulated Thermal Power-High Function for the mitigation of
the loss of feedwater heating event. The THERMAL POWER time
constant of < 7 seconds is based on the fuel heat transfer<

j dynamics and provides a signal proportional to the THERMAL
i POWER. The term "W" in the equation for determining the

Allowable Value is defined as total recirculation flow in
| percent of rated.

j The Average Power Range Monitor Flow Biased Simulated
Thermal Power-High Function is required to be OPERABLE in2

| MODE 1 when there is the possibility of generating excessive
THERMAL POWER and potentially exceeding the Si applicable to

i high pressure and core flow conditions (MCPR SL). During
MODES 2 and 5, other IRM and APRM Functions provide

j protection for fuel cladding integrity.

2.c. Averaae Power Ranae Monitor Fixed Neutron Flux-Hiah

The Average Power Range Monitor Fixed Neutron Flux-High
Function is capable of generating a trip signal to prevent
fuel damage or excessive RCS pressure. For the
overpressurization protection analysis of Reference 4, the
Average Power Range Monitor Fixed Neutron Flux-High
Function is assumed to terminate the main steam isolation
valve (MSIV) closure event and, along with the safety / relief

(continued)
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.

RPS Instrumentation,

i B 3.3.1.1
!
!

BASES i

APPLICABLE 2.c. Averaae Power Ranae Monitor Fixed Neutron Flux-Hiah
SAFETY ANALYSES (continued)
LCO and
APPLICABILITY valves (S/RVs), limits the peak reactor pressure vessel'

(RPV) pressure to less than the ASME Code limits. The-

| control rod drop accident (CRDA) analysis (Ref. 5) takes
i credit for the Average Power Range Monitor Fired Neutron
! Flux-High Function to teminate the CRDA.
I d

The Allowable Value is based on the Analytical Limit assumed
; in the CRDA analyses.

The Average Power Range Monitor Fixed Neutron Flux-High.

Function is required to be OPERABLE in MODE 1 where the i:.
potential consequences of the analyzed transients could*

i

: result in the SLs (e.g., MCPR and RCS pressure) being
~

exceeded. Although the Average Power Range Monitor Fixed
j Neutron Flux-High Function is assumed in the CRDA analysis,
: which is applicable in MODE 2, the Average Power Range I

! Monitor Neutron Flux-High, Setdown Function conservatively |

; bounds the assumed trip and, together with the assumed IRM
f trips, provides adequate protection. Therefore, the Average

Power Range Monitor Fixed Neutron Flux-High Function is not,

j required in MODE 2.

| 2.d. Averaae Power Ranae Monitor-Inoo | |
! l

Three of the four APRM channels are required to be OPERABLE |

i for each of the APRM Functions. This Function (Inop) ,

provides assurance that a minimum number of APRMs are :
!OPERABLE. For any APRM channel, any time its mode switch is

in any position other than " Operate," an APRM module is ,

unplugged, or the automatic self-test system detects a l

critical fault with the APRM channel, an Inop trip is sent '

to all four voter channels. Inop trips from two or more |

non-bypassed APRM channels result in a trip output from all
'

four voter channels to their associated trip system.

.This Function was not specifically credited in the accident
analysis, but it is retained for the overall redundancy and
diversity of the RPS as required by the NRC approved
licensing basis.

There is no Allowable Value for this Function.

:

(continued)

BFN-UNIT I B 3.3-10 Amendment

'"

__



_- - . . . . . - . _ - - _ . - . - _ - - -. -- _ -- . . .

|

:

RPS Instrumentation
B 3.3.1.1

|
4

i BASES

j APPLICABLE 2.d. Averaae Power Ranae Monitor-Inon (continued)
t SAFETY ANALYSES,
i LCO, and This Function is required to be OPERABLE in the MODES where

APPLICABILITY the APRM Functions are required.,

2.e. 2-Out-0f-4 Voter
|

The 2-Out-0f-4 Voter Function provides the interface between
. the APRM Functions and the final RPS trip system logic. As
! such, it is required to be OPERABLE in the MODES where the

APRM Functions are required and is necessary to support the
safety analysis applicable to each of those Functions.,

Therefore, the 2-Out-0f-4 Voter Function needs to be
: OPERABLE in MODES 1 and 2.
i

All four voter channels are required to be OPERABLE. Each ;
'

i voter channel includes self-diagnostic functions. If any i

i voter channel detects a critical fault in its own
j processing, a trip is issued from that voter channel to the
j associated trip system.
|

| There is no Allowable Value for this Function. | 1
) l

]_. Reactor Vessel Steam Dome Pressure-Hioh.

. s

.

An increase in the RPV pressure during reactor operation
compresses the steam voids and results in'a positive,

} reactivity insertion. This causes the neutron flux and

. THERMAL POWER transferred to the reactor coolant to
1 increase, which could challenge the integrity of the fuel

,

cladding and the RCPB. The Reactor Vessel Steam Dome
Pressure-High Function initiates a scram for transients
that result in a pressure increase, counteracting the
pressure increase by rapidly reducing core power. For the
overpressurization protection analysis of Reference 4,
reactor scram (the analyses conservatively assume scram on
the Average Power Range Monitor Fixed Neutron Flux-High
signal, not the Reactor Vessel Steam Dome Pressure-High
signal), along with the S/RVs, limits the peak RPV pressure
to.less than the ASME Section III Code limits.

High reactor pressure signals are initiated from four
pressure transmitters that sense reactor pressure. The
Reactor Vessel Steam Dome Pressure-High Allowable Value is

(continued)

BFN-UNIT 1 B 3.3-11 Amendment

i
i



-. . - - - . . . - - _ -- .- . - - - . - _ - . . - . . ,
,

!

RPS Instrumentation
B 3.3.1.1

,

i |

| BASES
i

i APPLICABLE 3. Reactor Vessel Steam Dome Pressure-Hiah (continued)
.

SAFETY ANALYSES,

| LCO, and chosen to provide a sufficient margin to the ASME
APPLICABILITY Section III Code limits during the event.

j. Four channels of Reactor Vessel Steam Dome Pressure-High
| Function, with two channels in each trip system arranged in

a one-out-of-two logic, are required to be OPERABLE to 1.

ensure that no single instrument failure will preclude a 1
,

i scram from this Function on a valid signal. The Function is j
required to be OPERABLE in MODES 1 and 2 when the RCS is
pressurized and the potential for pressure increase exists.

4. Reactor Vessel Water level-Low. Level 3

Low RPV water level indicates the capability to cool the
fuel may be threatened. Should RPV water level decrease too
far, fuel damage could result. Therefore, a reactor scram i

is initiated at Level 3 to substantially reduce the heat |

generated in the fuel from fission. The Reactor Vessel
Water Level-Low, Level 3 Function is assumed in the
analysis of the recirculation line break (Ref. 6). The
reactor scram reduces the amount of energy required to be
absorbed and, along with the actions of the Emergency Core
Cooling Systems (ECCS), ensures that the fuel peak cladding'

temperature remains below the limits of 10 CFR 50.46.

Reactor Vessel Water Level-Low, Level 3 signals are
initiated from four level transmitters that sense the
difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel.

Four channels of Reactor Vessel Water Level-Low, Level 3
Function, with two channels in each trip system arranged in
a one-out-of-two logic, are required to be OPERABLE to
ensure that no single instrument failure will preclude a
scram from this Function on a valid signal.

The Reactor Vessel Water Level-Low, Level 3 Allowable Value
is selected to ensure that (a) during normal operation the
steam dryer skirt is not uncovered (this protects available
recirculation pump net positive suction head (NPSH) from
significant carryunder), and (b) for transients involving

(continued)
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RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE 4. Reactor Vessel Water Level-Low. Level 3 (continued)
SAFETY ANALYSES,
LCO, and loss of all normal feedwater flow, initiation of the low
APPLICABILITY pressure ECCS subsystems at Reactor Vessel Water-Low Low

Low, Level I will not be required.

The Function is required in MODES 1 and 2 where considerable
energy exists in the RCS resulting in the limiting
transients and accidents. ECCS initiations at Reactor
Vessel Water Level-Low Low, Level 2 and Low Low Low,
Level 1 provide sufficient protection for level transients
in all other MODES.

5. Main Steam Isolation Valve-Closure

MSIV closure results in loss of the main turbine and the
condenser as a heat sink for the nuclear steam supply system
and indicates a need to shut down the reactor to reduce heat
generation. Therefore, a reactor scram is initiated on a
Main Steam Isolation Valve-Closure signal before the MSIVs
are completely closed in anticipation of the complete loss
of the normal heat sink and subsequent overpressurization
transient. However, for the overpressurization protection
analysis of Reference 4, the Average Power Range Monitor
Fixed Neutron Flux-High Function, along with the S/RVs,
limits the peak RPV pressure to less than the ASME Code
limits. That is, the direct scram on position switches for
MSIV closure events is not assumed in the overpressurization-

,

analysis. Additionally, MSIV closure is assumed in the '

transients analyzed in Reference 7 (e.g., low steam line
pressure, manual closure of MSIVs, high steam line flow).

The reactor scram reduces the amount et anergy required to
be absorbed and, along with the actions tf the ECCS, ensures
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46.

MSIV closure signals are initiated from position switches
located on each of tre eight MSIVs. Each MSIV has two
position . switches; one inputs to RPS trip system A while the ,

other inputs to RPS trip system B. Thus, each RPS trip
system receives an input from eight Main Steam Isolation
Valve-Closure channels, each consisting of one position
switch. 'The logic for the Main Steam Isolation

(continued)
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APPLICABLE 5.
Main Steam Isolation Valve-Closure (continued)SAFETY ANALYSES, :

|LCO, and Valve-Closure Function is arranged such that either the
APPLICABILITY inboard or outboard valve on three or more of the main steam

j

lines must close in order for a scram to occur.
-

The Main Steam Isolation Valve-Closure Allowable Value is
specified to ensure that a scram occurs prior to a
significant reduction in steam flow, thereby reducing the
severity of the' subsequent pressure transient.

Sixteen channels of the Main Steam Isolation Valve-Closure
Function, with eight channels in each trip system, are
required to be OPERABLE to ensure that no single instrument-

failure will preclude the scram from this Function on a
valid signal. This Function is only required in MODE 1
since, with the MSIVs open and the heat generation rate
high, a pressurization transient can occur if the MSIVs
close. In MODE 2, the heat generation rate is low enough so
that the other. diverse RPS functions provide sufficient
protection.

6. Drywell Pressure-Hiah

High pressure in the drywell could indicate a break in the
RCPB. A reactor scram is initiated to minimize'the
possibility of fuel damage and to reduce the amount of
energy being added to the coolant and the drywell. The
Drywell Pressure-High Function is a secondary scram signal
to Reactor Vessel Water Level-Low, Level 3 for LOCA events
inside the drywell. However, no credit is taken for a scram
initiated from this Function for any of the DBAs analyzed in
the FSAR. This Function was not specifically credited in
the accident analysis, but it is retained for the overall
redundancy and diversity of the RPS as required by the NRC
approved licensing basis.

High drywell pressure signals are initiated from four
pressure transmitters that sense drywell pressure. The
Allowable Value was selected to be as low as possible and
indicative of a LOCA inside primary containment.

Four channels of Drywell Pressure-High Function, with two
channels in each trip system arranged in a one-out-of-two

(continued)

BFN-UNIT I B 3.3-14 Amendment



_ _ _ _ _ _ _ _ _ _ _ _ . _ , . _ _ . - . . _ - . _ .____._.__._.y
1

i

j RPS Instrumentation i
: B 3.3.1.1
4

{ BASES

APPLICABLE 6. Drywell Pressure-Hiah (continued)
; SAFETY ANALYSES, !

; LCO, and logic, are required to be OPERABLE to ensure that no single
; APPLICABILITY instrument failure will preclude a scram from this Function
| on a valid signal. The Function is required in MODES 1
: and 2 where considerable energy exists in the RCS, resulting
j in the limiting transients and accidents.

; 7a. 7b. Scram Discharae Volume Water Level-Hiah

| The SDV receives the water displaced by the motion of the
'

; CRD pistons during a reactor scram. Should this volume
{ fill to a point where there is insufficient volume to accept
: the displaced water, control rod insertion would be
i hindered. Therefore, a reactor scram is initiated while the

remaining free volume is still sufficient to accommodate the,

1 water from a full core scram. The two types of Scram
| Discharge Volume Water Level-High Functions are an input to
i the RPS logic. No credit is taken for a scram initiated
! from these Functions for any of the design basis accidents
! or transients analyzed in the FSAR. However, they are
'

retained to ensure the RPS remains OPERABLE.

SDV water level is measured by two diverse metherts. The
level in each of the two SDVs is measured by tw float type-

] level switches and two thermal probes for a total of eight
i level signals. The outputs of these devices are arranged so
j that there is a signal from a level switch and a thermal

probe to each RPS logic channel. The level measurement
; instrumentation satisfies the recommendations of
| Reference 8.

The Allowable Value is chosen low enough to ensure that
there is sufficient volume in the SDV to accommodate the,

j water from a full scram.

Four. channels of each type of Scram Discharge Volume Water
{ Level-High Function, with two channels of each type in each

trip system, are required to be OPERABLE to ensure that no
,

i single instrument failure will preclude a scram from these
| Functions on a valid signal. These Functions are required
j in MODES 1 and 2, and in MODE 5 with any control rod
! withdrawn from a core cell containing one or more fuel
| assemblies, since these are the MODES and other specified

(continued)
t
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APPLICABLE 7a. 7b. Scram.Discharae Volume Water Level-Hiah
SAFETY ANALYSES, (continued)
LCO, and
APPLICA8it.ITY conditions when control rods are withdrawn. At all other

times, this Function may be bypassed.

8. Turbine Ston Valve-Closure

Closure of the TSVs results in the loss of a heat sink that
produces reactor pressure, neutron flux, and heat flux
transients that must be limited. Therefore,,a reactor scram
is initiated at the start of TSV closure in anticipation of
the transients that would result from the closure of these
valves. The Turbine Stop Valve-Closure Function is the
primary scram signal for the turbine trip event analyzed in
Reference 7. For this event...the reactor scram reduces the
amount of energy required to be absorbed and, along with the
actions of the End of Cycle Recirculation Pump Trip
(E0C-RPT) System, ensures that the MCPR SL is not exceeded.

Turbine Stop Valve-Closure signals are ~ initiated from
position switches located on each of the four TSVs. Two
independent position switches are associated with each stop
valve. One of the two switches provides input to RPS trip
system A; the other, to RPS trip system B. Thus, each RPS
trip system receives an input from four Turbine Stop
Valve-Closure channels, each consisting of one position
switc'h. The logic for the Turbine Stop Valve-Closure
Function is such that three or more TSVs must be closed to
produce a scram. This Function must be enabled at THERMAL
POWER a: 30% RTP. This is normally accomplished'

automatically by pressure transmitters sensing turbine first
stage pressure; therefore, opening the turbine bypass valves
may affect this function.

The Turbine Stop Valve-C1'osure Allowable Value is selected
to be high enough to detect imminent TSV closure, thereby
reducing the severity of the subsequent pressure transient.

Eight channels of Turbine Stop Valve-Closure Function, with
four channels in each trip system, are required to be
OPERABLE to ensure that no single instrument failure will
preclude a scram from this Function if any three TSVs should
close. This Function is required, consistent with analysis

(continued)
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t

| APPLICABLE 8. Turbine Stoo Valve-Closure (continued)
: SAFETY ANALYSES,

! LCO, and assumptions, whenever THERMAL POWER is 2 30% RTP. This '

; APPLICABILITY Function is not required when THERMAL POWER is < 30% RTP i

i since the Reactor Vessel Steam Dome Pressure-High and the |
i Average Power Range Monitor Fixed Neutron Flux-High

Functions are adequate to maintain the necessary safety.

margins.'

k
I 9'. Turbine Control Valve Fast Closure. Trio 011
i Pressure-Low .

! Fast closure of the TCVs results in the loss of a heat sink
i that produces reactor pressure, neutron flux, and heat flux

. transients that must be limited. Therefore, a reactor scram

! is initiated on TCV fast closure in anticipation of the

! transients that would result from the closure of these
; valves. The Turbine Control Valve Fast Closure, Trip Oil
; Pressure-Low Function,is the primary scram signal for the
: generator load rejection event analyzed in Reference 7. For

this event, the reactor scram reduces the amount of energy
.

required to be absorbed and, along with the actions of the
; EOC-RPT System, ensures that the MCPR SL is not exceeded.
,

Turbine Control Valve Fast Closure, Trip Oil Pressure-Low:
; signals are initiated by the electrohydraulic control (EHC)
| fluid pressure at each control valve. One pressure
' transmitter is associated with each control' valve, and the

signal from each transmitter is assigned to a separate RPS
3 logic channel. This Function must be enabled at THERMAL
,

| POWER a 30% RTP. This is normally accomplished

i automatically by pressure transmitters sensing turbine first
stage pressure; therefore, opening the turbine bypass valves,

2 may affect this function.
4

The Turbine Control Valve Fast Closure, Trip 011'

Pressure-Low Allowable Value is selected high enough to
detect imminent TCV fast' closure.

Four channels of Turbine Control Valve Fast Closure, Trip
Oil Pressure-Low Function'with two channels in each trip
system arranged in a one-out-of-two logic are required to be
OPERABLE to ensure that no single instrument failure'will
preclude a scram from this Function on a valid signal. This

(continued)
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APPLICABLE 9. Turbine Control Valve Fast Closure. Trio 011
SAFETY ANALYSES, Pressure-tow (continued)
LCO, and

.

APPLICASILITY Function is required, consistent with the analysis
assumptions, whenever THERMAL POWER is a 30% RTP. This
Function is not required when THERMAL POWER is < 30% RTP,
since the Reactor Vessel Steam Dome Pressure-High and the
Average Power Range Monitor Fixed Neutron Flux-High
Functions are adequate to maintain the necessary safety

,

margins.

10. Reactor Mode Switch-Shutdown Position

The Reactor Mode Switch-Shutdown Position Function provides
signals, via the manual scram logic channels, directly to
the scram pilot solenoid power circuits. These manual scram
logic channels are redundant to the automatic protective
instrumentation channels and provide manual reactor trip
capability. This Function was not specifically credited in
the accident analysis, but it is retained for the overall
redundancy and diversity of the RPS as required by the NRC
approved licensing basis.

The reactor mode switch is a single switch with four
channels, each of which provides input into one of the RPS
logic channels.

There is no Allowable Value for this Function, since the
channels are mechanically actuated based solely on reactor
mode switch position.

Two channels of Reactor Mode Switch-Shutdown Position
Function, with one channel in each trip system, are
available and required to be OPERABLE. The Reactor Mode
Switch-Shutdown Position Function is required to be
OPERABLE in MODES 1 and 2, and MODE 5 with any control rod
withdrawn from a core cell containing one or more fuel
assemblies, since these are the MODES and other specified
conditions when control rods are withdrawn.

(continued)
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! APPLICABLE 11. Manual Scram
SAFETY ANALYSES,
LCO, and The Manual Scram push button channels provide signals, via
APPLICABILITY the manual scram logic channels, directly to the scram pilot

(continued) solenoid power circuits. These manual scram logic channels,

are redundant to the automatic protectiva instrumentation.

channels and provide manual reactor trip capability. This
Function was not specifically credited in the accident
analysis but it is retained for the overall redundancy and

; diversity of the RPS as required by the NRC approved
licensing basis.2

'

There is one Manual Scram push button channel for each of
the two RPS manual scram logic channels. In order to cause,

a scram it is necessary that cach channel in both manual
scram trip systems be actuated.

There is no Allowable Value for this Function since the
channels are mechanically actuated based solely on the

.

position of the push buttons.

Two channels of Manual Scram with one channel in each manual
scram trip system are available and required to be OPERABLE
in MODES 1 and 2, and in MODE 5 with any control rod
withdrawa from a core cell containing one or more fuel
assemblies, since these are the MODES and other specified
conditions when control rods are withdrawn.

12. RPS Channel Test Switches

There are four RPS Channel Test Switches, one associated
with each of the four automatic scram logic channels (A1,
A2, 81, and 82). These keylock switches allow the operator
to test the OPERABILITY of each individual logic channel
without the necessity of using a scram function trip. When
the RPS Channel Test Switch is placed in test, the
associated scram logic channel is deenergized and
OPERABILITY of the channel's scram contactors can be
confirmed. The RPS Channel Test Switches are not
specifically credited in the accident analysis. However,
because the Manual Scram Function at Browns Ferry Nuclear
Plant is not configured the same as the generic model in
Reference 9, the RPS Channel Test Switches are included in
the analysis in Reference 11. Reference 11 concludes that

(continued)
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i
i
i APPLICABLE 12. RPS Channel Test Switches (continued)

SAFETY ANALYSES,
; LCO, and the Surveillance Frequency extensions for RPS functions,
; APPLICABILITY described in Reference 9, are not affected by the difference

in configuration since each automatic RPS channel has a test4

j_ switch which is functionally the same as the manual scram
switches in the generic model. Weekly testing of scram=' contactors is credited in Reference 9 with supporting the

; Surveillance Frequency extension of the RPS functions.

There is no Allowable Value for this Function since the
channels are mechanically actuated solely on the position of'

i the switches.

Four channels of the RPS Channel Test Switch Function with1

I two channels in each trip system arranged in a one-out-of-
| two logic are available and required to be OPERABLE. The

function is required in MODES 1 and 2, and in MODE 5 with+

! any control rod withdrawn from a core cell containing one or
i more fuel assemblies, since these are the MODES and other-
! specified conditions when control rods are withdrawn.
I

ACTIONS A Note has been provided to mod'ify the ACTIONS related to-
RPS instrumentation channels. Section 1.3, Completion

;
: Times, specifies that once a Condition has been entered,-
! subsequent divisions, subsystems, components, or variables
j expressed in the Condition, discovered to be-inoperable or
j not within limits, will not result in separate entry into

i the Condition. Section 1.3 also specifies that Required
i Actions of the Condition continue to apply for each

additional failure, with Completion Times based on initial:

i entry into the Condition. However, the Required Actions for
inoperable RPS instrumentation channels provide appropriate

; compensatory measures for separate inoperable channels. As
; such, a Note has been provided that allows separate

Condition entry for each inoperable RPS instrumentation!

channel.
~

A.1 and A.2

Because of the diversity of sensors available to provide
trip signals and the redundancy of the RPS design, an

(continued)
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|

ACTIONS A.1 and A.2 (continued)
'

allowable out'of service time of 12 hours has been shown to |
! be acceptable (Ref. 9 and 12) to permit restoration of any |inoperable channel to OPERABLE status. However, this out of '
,

service time is only acceptable provided the associated
Function's inoperable channel is in one trip system and the,

Function still maintains RPS trip capability (refer to.

Required Actions B.1, B.2, and C.1 Bases). If the,

inoperable channel cannot be restored to OPERABLE status
I

within the allowable out of service time, the channel or the |associated trip system must be placed in the tripped I
condition per Required Actions A.1 and A.2. Placing the '

' inoperable channel in trip (or the associated trip system in
a trip) would conservatively compensate for the inoperability,

restore capability to accommodate a single failure, and
allow operation to continue. Alternatively, if it is not
desired to place the channel (or trip system) in trip (e.g.,
as in the case where placing the inoperable channel in trip
would result in a full scram), Condition D must be entered
and its Required Action taken.

As noted, Action A.2 is not applicable for APRM Functions i
'2.a, 2.b, 2.c, and 2.d. Inoperability of one required APRM

channel affects both trip systems. For that condition,
Required Action A.1 must be satisfied, and is the onlyi

action (other than restoring operability) that will restore
capability to accommodate a single failure. Inoperability,

; of more than one required APRM channel of the same trip
; function results in loss of trip capability and entry into

Condition C, as well as entry into Condition A for each
channel.

8.1 and 8.2

; Condition B exists when, for any one or more Functions, at |
; least one required channel is inoperable in each trip 1

system. In this condition, provided at least one channel
'

per trip system is OPERABLE, the RPS still maintains trip
capability for that Function, but cannot accommodate a !
single failure in either trip system. |,

i

Required Actions B.1 and B.2 limit the time the RPS scram |
logic, for any Function, would not accommodate single I

failure in both trip systems (e.g., one-out-of-one and |

|

(continued)
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1
ACTIONS B.1 and B.2 (continued) |

one-out-of-one arrangement for a typical four channel
Function). The reduced reliability of this logic
arrangement was not evaluated in References 9 or 12 for the |12 hour Completion Time. Within the 6 hour allowance, the
associated Function will have all required channels OPERABLE
or in trip (or any combination) in one trip system.

Completing one of these Required Actions restores RPS to a
reliability level equivalent to that evaluated in
References 9 or 12, which justified a 12 hour allowable out |
of service time as presented in Condition A. The trip
system in the more degraded state should be placed in trip
or, alternatively, all the inoperable channels in that trip
system should be placed in trip (e.g., a trip system with
two inoperable channels could be in a more degraded state
than a trip system with four inoperable channels if the two
inoperable channels are in the same Function while the four
inoperable channels are all in different Functions). The
decision of which trip system is in the more degraded state
should be based on prudent judgment and take into account
current plant conditions (i.e., what MODE the plant is in).
If this action would result in a scram or RPT, it is
permissible to place the other trip system or its inoperable
channels in trip.

The 6 hour Completion Time is judged acceptable based on the
remaining capability to trip, the diversity of the sensors
available to provide the trip signals, the low probability
of extensive numbers of inoperabilities affecting all
diverse Functions, and the low probability of an event
requiring the initiation of a scram.

Alternately, if it is not desired to place the inoperable
channels (or one trip system) in trip (e.g., as in the case
where placing the inoperable channel or associated trip
system in trip would result in a scram or RPT), Condition D
must be entered and its Required Action taken.

As noted, Condition B is not applicable for APRM Functions
2.a, 2.b, 2.c, and 2.d. Inoperability of an APRM channel
affects both trip systems and is not associated with a
specific tiip system as are the APRM 2-out-of-4 voter and
other non-APRM channels for which Condition B applies. For

(continued)
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ACTIONS B.1 and B.2 (continued)

l
an inoperable APRM channel, Required Action A.1 must be

! satisfied, and is the only action (other than restoring
,4 operability) that will restore capability to accommodate a '

; single failure. Inoperability of more than one required
; APRM channel results in loss of trip capability and entry '

into Condition C, as well as entry into Condition A for each4

channel. Because Conditions A and C provide Required
Actions that are appropriate for the inoperability of APRM

i Functions 2.a 2.b, 2.c, and 2.d, and these functions are
not associated with specific trip systems as are the APRM 2-!

? out-of-4 voter and other non-APRM channels, Condition B does
| not apply.
,

! C.1

Required Action C.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same trip system for the same Function
result in the Function not maintaining RPS trip capability.

1

A Function is considered to'be maintaining RPS trip |
capability when sufficient channels are OPERABLE or in trip |(or the associated trip system is in trip), such that both |

trip systems will generate a trip signal from the given
Function on a valid signal.

The Completion Time is intended to allow the operator time
to. evaluate and repair any discovered inoperabilities. The
I hour Completion Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of
channels.

D.d

Required Action D.1 directs entry into the appropriate
Condition referenced in Table 3.3.1.1-1. The applicable
Condition specified in the Table is Function and MODE or
other specified condition dependent and may change as the
Required Action of a previous Condition is completed. Each
time an inoperable channel has not met any Required Action
of Condition A, B, or C and the associated Completion Time
has expired, Condition D will be entered for that channel

(continued)
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ACTIONS R d (continued)

and provides for transfer to the appropriate subsequent
j Condition.

i E.1. F.1. and G.1
i

! If the channel (s) is not restored to OPERABLE status or
4 placed in trip (or the associated trip system placed in
, trip) within the allowed Completion Time, the plant must be
) placed in a MODE or other specified condition in which the
i LCO does not apply. The allowed Completion Times are
i reasonable, based on operating experience, to reach the
;. specified condition from full power conditions in an orderly
| manner and without challenging plant systems. In addition,

the Completion Time of Required Action E.1 is consistent
with the Completion Time provided in LC0 3.2.2, " MINIMUM
CRITICAL POWER RATIO (MCPR)."

H.1

If the channel (s) is not restored to OPERABLE status or j

placed in trip (or the associated trip system placed in i
trip) within the allowed Completion Time, the plant must be i

placed in a MODE or other specified condition in which the
LCO does not apply. This is done by immediately initiating
action to fully insert all insertable control rods in core |

cells containing one or more fuel assemblies. Control rods
'in core cells containing no fuel assemblies do not affect
the reactivity of the core and are, therefore, not required
to be inserted. Action must continue until all insertable
control rods in core cells containing one or more fuel
assemblies are fully inserted.

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each RPS
REQUIREMENTS instrumentation Function are located in the SRs column of

Table 3.3.1.1-1.

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours, provided the associated Function maintains RPS trip

(continued)
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|

SURVEILLANCE capability. Upon completion of the Surveillance, or
REQUIREMENTS expiration of the 6 hour allowance, the channel must be

|
(continued) returned to OPERABLE status or the applicable Condition i,

1 entered and Required Actions taken. This Note is based on
the reliability analysis (Ref. 3) assumption of the average

'

time required to perform channel Surveillance. That
analysis demonstrated that the 6 hour testing allowance does
not significantly reduce the probability that the RPS will

' trip when necessary.

|'

SR 3.3.1.1.1

Performance of the CHANNEL CHECK once every 24 hours ensures
that a gross failure of instrumentation has not occurred. A |'
CHANNEL CHECK is normally a comparison of the parameter |

indicated on one channel to a similar parameter on other |.

: channels, it is based on the assumption that instrument i
~

channels monitoring the same parameter should read
1 approximately the same value. Significant deviations

between instrument channels could be an indication of
excessive instrument drift in one of the channels or i

something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff based
on a combination of the channel instrument uncertainties,4

including indication and readability. If a channel is
: outside the criteria, it may be an indication that the

instrument has drifted outside its limit.

j The Frequency is based upon operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK;

! supplements less formal, but more frequent, checks of
i channels during normal operational use of the displays

associated with the channels required by the LCO.
;

SR 3.3.1.1.2

To ensure that the APRMs are accurately indicating the true'

core average power, the APRMs are calibrated to the reactor
power calculated from a heat balance. The Frequency of once d

(continued)
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SURVEILLANCE SR 3.3.1.1.2 (continued)
] REQUIREMENTS

per 7 days is based on minor changes in LPRM sensitivity,,

i which could affect the APRM reading, between performances of
j SR 3.3.1.1.7.
'

A restriction to satisfying this SR when < 25% RTP is
provided that requires the SR to be met only at 2 25% RTP.

because it is difficult.to accurately maintain APRM
i indication of core THERMAL POWER consistent with a heat

balance when < 25% RTP. At low power levels, a high degree
i of accuracy is unnecessary because of the large, inherent
* - margin to thermal limits (MCPR and APLHGR). At a 25% RTP,

the Surveillance is required to have been satisfactorily
,

performed within the last 7 days, in accordance with
SR 3.0.2. A Note is provided which allows an increase in-

; THERMAL POWER above 25% if the 7 day Frequency is not met
: per SR 3.0.2. In this event, the SR must be performed'

within 12 hours after reaching or exceeding 25% RTP. Twelve
hours is based on operating experience and in consideration
of providing a reasonable time in which to complete the SR.

SR 3.3.1.1.3

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

As noted, SR 3.3.1.1.3 is not required to be performed when
entering MODE 2 from MODE 1, since testing of the MODE 2
required IRM Functions cannot be performed in MODE 1 without
utilizing jumpers, lifted leads, or movable links. This
allows entry into MODE 2 if the 7 day Frequency is not met
per SR 3.0.2. In this event, the SR must be perfore d
within 12 hours after entering MODE 2 from MODE 1. Twelve
hours is based on operating experience and in consideration
of providing a reasonable time in which to complete the SR.

(continued)
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RPS Instrumentation,

B 3.3.1.1

BASES

SURVEILLANCE SR 3.3.1.1.3 (continued)
REQUIREMENTS,

i A Frequency of 7 days provides an acceptable level of system
average unavailability over the Frequency interval and is
based on reliability analysis (Ref. 9).

!

SR 3.3.1.1.4
,
,

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function. A Frequency of 7 days provides an

,

acceptable level of system average availability over the1

Frequency and is based on the reliability analysis of4

'

Reference 9. (The RPS Channel Test Switch Function's |

CHANNEL FUNCTIONAL TEST Frequency was credited in the-

analysis to extend many automatic scram Functions'
Frequencies.)

SR 3.3.1.1.5 and SR 3.3.1.1.6

These Surveillances are established to ensure that no gaps
in neutron flux indication exist from subcritical to power
operation for monitoring core reactivity status.'

The overlap between SRMs and IRMs is required to be
demonstrated to ensure that reactor power will not be

' increased into a neutron flux region without adequate
! indication. This is required prior to withdrawing SRMs from

the fully inserted position since indication is being
transitioned from the SRMs to the IRMs.

The overlap between IRMs and APRMs is of concern when
reducing power into the IRM range. On power increases, the
system design will prevent further increases (by initiating

,

a rod block) if adequate overlap is not maintained. Overlap'
between IRMs and APRMs exists w'nen sufficient IRMs and APRMs
concurrently have onscale readings such that the transition
between MODE I and MODE 2 can be made without either APRM

; downscale rod block, or IRM upscale rod block. Overlap
1 between SRMs and IRMs similarly exists when, prior to

withdrawing the SRMs from the fully inserted position, IRMs
are above mid-scale on range 1 before SRMs have reached the
upscale rod block.

!

(continued)
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RPS Instrumentation
B 3.3.1.1

I
'

BASES
1

'

1 -

SURVEILLANCE SR 3.3.1.1.5 and SR 3.3.1.1.6 (continued) '

REQUIREMENTS I
'

'

As noted, SR 3.3.1.1.6 is only required to be met during
i entry into MODE 2 from MODE 1. That is, after the overlap
j requirement has been met and indication has transitioned to
1 the IRMs, maintaining overlap is not required (APRMs may be

reading downscale once in MODE 2). Ii

I If overlap for a group of channels is not demonstrated
(e.g., IRM/APRM overlap), the reason for the failure of the

! Surveillance should be determined and the appropriate
channel (s) declared inoperable. Only those appropriate

; channels that are required in the current MODE or condition
i

; should be declared inoperable. |

!
'

; A Frequency of 7 days is reasonable based on engineering
judgment and the reliability of the IRMs and APRMs.

,

2 1

| SR 3.3.1.1.7
t

j LPRM gain settings are determined from the local flux
; profiles measured by the Traversing Incore Probe (TIP)
i System. This establishes the relative local flux profile
' for appropriate representative input to the APRM System.

The 1000 effective full power hours frequency is based on;

j operating experience with LPRM sensitivity changes.

!
I SR 3.3.1.1.8. SR 3.3.1.1.12 and SR 3.3.1.1.16
i
! A CHANNEL FUNCTIONAL TEST is performed on each required
' channel to ensure that the entire channel will perform the
! intended function. Any setpoint adjustment shall be

consistent with the assumptions of the current plant
specific setpoint methodology. The 92 day Frequency of,

SR 3.3.1.1.8 is based on the reliability analysis ofi
^

Reference 9.

' The 184 day Frequency of SR 3.3.1.1.16 for the APRM
| Functions supplements the automatic self-test functions that
; operate continuously in the APRM and voter channels. The
i APRM CHANNEL FUNCTIONAL TEST covers the APRM channels
i (including recirculation flow processing - applicable to
i Function 2.b only), the 2-out-of-4 voter channels, and the
.

4

(continued)
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RPS Instrumentation
B 3.3.1.1

BASES

SURVEILLANCE SR 3.3.1.1.8. SR 3.3.1.1.12 and SR 3.3.1.1.16
REQUIREMENTS (continued)

interface connections into the RPS trip systems from the |

voter channels. Any setpoint adjustment shall be consistent I
with the assumptions of the current plant specific setpoint i

methodology. The 184 day Frequency of SR 3.3.1.1.16 for the
APRM Functions is based on the reliability analysis of
Reference 12. (NOTE: The actual voting logic of the 2-out-
of-4 Voter Function is tested as part of SR 3.3.1.1.14.) A
Note for SR 3.3.1.1.16 is provided that requires the APRM
Function 2.a SR to be performed within 12 hours of entering
MODE 2 from MODE 1. Testing of the MODE 2 APRM Function
cannot be performed in MODE 1 without utilizing jumpers or.

lifted leads. This Note allows entry into MODE 2 from MODE
1 if the associated frequency is not met per SR 3.0.2.
Twelve hours is based on operating experience and in
consideration of providing a reasonable time in which to
complete the SR.

The 18 month Frequency of SR 3.3.1.1.12 is based on the need
to perform this Surveil'i e ce under the conditions that apply
during a plant outage and the potential for an unplanned
transient if the Surveillance were performed with the
reactor at power. Operating experience has shown that these
components usually pass the Surveillance when performed at
the 18 month Frequency.

SR 3.3.1.1.9. SR 3.3.1.1.10. and SR 3.3.1.1.13

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies that the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology. For the APRM Simulated Thermal Power-High
Function, SR 3.3.1.1.13 also includes calibrating the |associated recirculation loop flow channel. For MSIV-
Closure, SDV Water Level-High (Float Switch), and TSV-
Closure Functions, SR 3.3.1.1.13 also includes physical
inspection and actuation of the switches.

(continued)
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j RPS Instrumentation
i B 3.3.1.1 |
1

BASES
*

|
4 - ;

SURVEILLANCE SR 3.3.1.1.9. SR 3.3.1.1.10 and SR 3.3.1.1.13 |

REQUIREMENTS (continued),

| Note 1 to SR 3.3.1.1.9 and SR 3.3.1.1.13 states that neutron |
| detectors are excluded from CHANNEL CALIBRATION because they
; are passive devices, with minimal drift, and because of the
i difficulty of simulating a meaningful signal. Changes in

ii neutron detector sensitivity are compensated for by
! performing the 7 day calorimetric calibration (SR 3.3.1.1.2)
{ and the 1000 effective full power hours LPRM calibration
: against the TIPS (SR 3.3.1.1.7). A second Note for SR
j 3.3.1.1.9 and SR 3.3.1.3.13 is provided that requires the |
! APRM and IRM SRs to be performed within 12 hours of entering

MODE 2 from MODE 1. Testing of the M0G 2 APRM and IRM.

. FunOions cannot be perforved in MODE 1 without utilizing
' jumpers, lifted leads, or movable links. This Note allows

entry into MODE 2 from MODE 1 if the associated Frequency is
; not met per SR 3.0.2. Twelve hours is based on operating
' experience and in consideration of providing a reasonable

time in which to complete the SR.

j The Frequency of SR 3.3.1.1.9 is based upon the assumption
j of a 92 day calibration interval in the determination of the
; magnitude of equipmen?. drift in the setpoint analysis. The

Frequency of SR 3.3.1..'.10 is based upon the assumption of a,

Ed4 day calibration interval in the determination of the,

i magnitude of equipment drift in the setpoint analysis. The
! Frequency of SR 3.3.1.1.13 is based upon the assumption of
: an 18 month calibration interval in the determination of the
{ magnitude of equipment drift in the setpoint analysis.
!
!

SR 3.3.1.1.11

(Deleted)
:

i SR 3.3.1.1.14

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific,

channel. The functional testing of control rods
(LCO 3.1.3), and SDV vent and drain valves (LCO 3.1.8),j

i overlaps this Surveillance to provide complete testing of
; the assumed safety function.
t-

i
(continued):

-
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| RPS Instrumentation
B 3.3.1.1

BASES

4

SURVEILLANCE SR 3.3.1.1.14 (continued)
! REQUIREMENTS

The 18 month Frequency is based on the need to perform this'

Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.'

Operating experience has shown that these components usually
pass the Surveillance when performed at the 18 month
Frequency.1

: The LOGIC SYSTEM FUNCTIONAL TEST for APRM Function 2.e
simulates APRM trip conditions at the 2-out-of-4 voter*

channel inputs to check all combinations of two tripped
; inputs to the 2-out-of-4 logic in the voter channels and
j APRM related redundant RPS relays.

This SR ensures that scrams initiated from the Turbine Stop.

Valve-Closure and Turbine Control Valve Fast Closure, Trip
; 011 Pressure-Low Functions will not be inadvertently
; bypassed when THERMAL POWER is a 30% RTP. This involves

calibration of the bypass channels. Adequate margins for
the instrument setpoint methodologies are incorporated into
the actual setpoint.'

If any bypass channel's setpoint is nonconservative (i.e.,
,

the Functions are bypassed at a 30% RTP, either due to open
main turbine bypass valve (s) or other reasons), then the

i affected Turbine Stop Valve-Closure and Turbine Control
; Valve Fast Closure, Trip Oil Pressure-Low Functions are

considered inoperable. Alternatively, the bypass channel
can be placed in the conservative condition (nonbypass). If

placed in the nonbypass condition (Turbine Stop
,
' Valve-Closure and Turbine Control Valve Fast Closure, Trip

011 Pressure-Low Functions are enabled), this SR is met and
the channel is considered OPERABLE.

The Frequency of 18 months is based on engineering judgment
and reliability of the components.

REFERENCES 1. FSAR, Section 7.2.

2. FSAR, Chapter 14.

(continued)

BFN-UNIT 1 B 3.3-31 Amendment



.. . . - ~ - _ . - .-. . . - - . .. ..- . _ . . . . _ - .

| RPS Instrumentation
B 3.3.1.1.

BASES
.

1

j REFERENCES 3. NED0-23842, " Continuous Control Rod Withdrawal in the
'

(continued) Startup Range," April 18, 1978.

4. FSAR, Appendix N.

5. FSAR, Section 14.6.2.'

: 6. FSAR, Section 6.5.
i
i 7. FSAR, Section 14.5.
1

i 8. P. Check (NRC) letter to G. Lainas (NRC), "BWR Scram
| Discharge System Safety Evaluation," December 1,1980.
,

[ 9. NEDC-30851-P-A, " Technical Specification Improvement-

Analyses for BWR Reactor Protection System,"
March 1988.

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

11. MED-32-0286, " Technical Specification Improvement
Analysis for Browns Ferry Nuclear Plant, Unit 2,"
October 1995.

12. NEDC-32410P-A, " Nuclear Measurement Analysis and
Control Power Range Neutron Monitor (NUMAC PRNM)
Retrofit Plus Option III Stability Trip Function,"
October 1995.

l
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Control Rod Block Instrumentation
B 3.3.2.1

|

B 3.3 INSTRUMENTATION |

B 3.3.2.1 Control Rod Block Instrumentation
'

| BASES

BACKGROUND Control rods provide the primary means for control of
reactivity changes. Control rod block instrumentation
includes channel sensors, logic circuitry, switches, and
relays that are designed to ensure that specified fuel

,

design limits are not exceeded for postulated transients and |

: accidents. During high power operation, the rod block
4 monitor (RBM) provides protection for control rod withdrawal
1 error events. During low power operations, control rod

blocks from the rod worth minimizer (RWM) enforce specific
.

control rod sequences designed to mitigate the consequences>

of the control rod drop accident (CRDA). During shutdown
conditions, control rod blocks from the Reactor Mode
Switch-Shutdown Position Function ensure that all control
rods remain inserted to prevent inadvertent criticalities.

The purpose of the RBM is to limit control rod withdrawal if
localized neutron flux exceeds a predetermined setpoint*

during control rod manipulations. It is assumed to function
to block further control rod withdrawal to preclude a MCPR
Safety Limit (SL) violation. The RBM supplies a trip signal
to the Reactor Manual Control System (RMCS) to appropriately

. inhibit control rod withdrawal during power operation above
I the low power range setpoint. The RBM has two channels,

either of which can initiate a control rod block when the
i channel output exceeds the control rod block setpoint. One
: RBM channel inputs into one RMCS rod block circuit and the
; other RBM channel inputs into the second RMCS rod block

circuit. The RBM channel signal is generated by averaging a
set of local power range monitor (LPRM) signals at various
core heights surrounding the control rod being withdrawn. A
signal from one of the four redundant average power range

' monitor (APRM) channels supplies a reference signal for one
of the RBM channels and a signal from another of the APRM
channels supplies the reference signal to the second RBM
channel. This reference signal is used to determine which
RBM range setpoint (low, intermediate or high) is enabled.
If the APRM is indicating less than the low power setpoint,
the RBM is automatically bypassed. The RBM is also
automatically bypassed if a peripheral control rod is
selected (Ref.1).

(continued)

BFN-UNIT 1 B 3.3-42 Amendmeat

i



_____ _ __ __ _ .

,_

.

'

Control Rsd Block Instrumentation |
B 3.3.2.1 ;.

i.

i BASES
!

l
i I

} BACKGROUND The purpose of the RWM is to control rod patterns during
'

(continued) startup and shutdown, such that only specified control rod
j sequences and relative positions are allowed over the
i operating range from all control rods inserted to 10% RTP. |

The sequences effectively limit the potential amount and
,

! rate of reactivity increase during a CRDA. Prescribed I

control rod sequences are stored in the RWM, which will
; initiate control rod withdrawal and insert blocks when the

actual sequence deviates beyond allowances from the stored;

; sequence. The RWM determines the actual sequence based
position indication for each control rod. The RWM also uses
feedwater flow and steam flow signals to determine when the
reactor power is above the preset nower level at which the.:

! RWM is automatically bypassed (Ref. 2). The RWM is a single |

channel system that provides input into both RMCS rod block
,

circuits.

| With the reactor mode switch in the shutdown position, a
'

control rod withdrawal block is applied to all control rods
to ensure that the shutdown condition is maintained. This
Faction prevents inadvertent criticality as the result of a
control rod withdrawal during MODE -3 or 4, or during MODE 5
when the reactor mode switch is required to be in the
shutdown position. The reactor mode switch has two
channels, each inputting into a separate RMCS rod block
circuit. A rod block in either RMCS circuit will provide a
control rod block to all control rods.

APPLICABLE 1. Rod Block Monitor
SAFETY ANALYSES,
LCO, and The RBM is designed to prevent violation of the MCPR
APPLICABILITY SL'and the cladding 1% plastic strain fuel design limit that

may result from a single control rod withdrawal error (RWE)
event. The analytical methods and assumptions used in
evaluating the RWE event are summarized in Reference 3. A

statistical analysis of RWE events was performed to
determine the RBM response for both channels for each event.
From these responses, the fuel thermal performance as a
function of RBM Allowable Value was determined. The
Allowable Values are chosen as a function of power level.
Based on the specified Allowable Values, operating limits
are established.

(continued)
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, 1

Control Rod Block Instrumentation |

; B 3.3.2.1

'

BASES

|
i APPLICABLE 1. Rod Block Monitor (continued)
i SAFETY ANALYSES,

LCO, and The RBM Function satisfies Criterion 3 of the NRC Policy4

APPLICABILITY Statement (Ref. 10).

] Two channels of the RBM are required to be OPERABLE, with
; their setpoints within the appropriate Allowable Value for

the associated power range to ensure that no single
; instrument failure can preclude a rod block from this
! Function. The setpoints are calibrated consistent with
i applicable setpoint methodology (nominal trip setpoint).

Nominal trip setpoints are specified in the setpoint;

i calculations. The nominal setpoints are selected to ensure
that the setpoints do not exceed the Allowable Values
between successive CHANNEL CALIBRATIONS. Operation with a

; trip setpoint less conservative than the nominal trip
{ setpoint, but within its Allowable Value, is acceptable.
. Trip setpoints are those predetermined values of output at
I which an action should take place. The setpoints are
i compared to the actual process parameter (e.g., reactor
i power), and when the measured output value of the process
i parameter exceeds the setpoint, the associated device (e.g.,

trip unit) changes state. The analytic limits are derived2

from the limiting values of the process parameters obtained'

from the safety analysis. The Allowable Values are derived
3

; from the analytic limits, corrected for calibration,
' process, and some of the instrument errors. The trip

setpoints are then determined accounting for the remaining
instrument errors (e.g., drift). The trip setpoints derived

1 in this manner provide adequate protection because
; instrumentation uncertainties, process effects, calibration
: tolerances, instrument drift, and severe environmental
! effects (for channels that must function in harsh
| environments as defined by 10 CFR 50.49) are accounted for.
1
; The RBM is assumed to mitigate the consequences of an RWE
! event when operating a 28% RTP. Below this power level, the |
j consequences of an RWE event will not exceed the MCPR SL
4 and, therefore, the RBM is not required to be OPERABLE

(Ref. 3). When operating < 90% RTP, analyses (Ref. 3) have*

: shown that with an initial MCPR k 1.75, no RWE event will |
result in exceeding the MCPR SL. Also, the analyses,

j demonstrate that when operating at a 90% RTP with
j MCPR 21.44, no RWE event will result in exceeding the MCPR |

(continued)
]
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i

Centrol Rod Block Instrumentation
| B 3.3.2.1

|

' BASES (continued)
,

1

.
SURVEILLANCE As noted at the beginning of the SRs, the SRs for each

! REQUIREMENTS Control Rod Block instrumentation Function are found in the
'

SRs column of Table 3.3.2.1-1.
i
' The Surveillances are modified by a second Note (Note 2) to
! indicate that when an RBM channel is placed in an inoperable

status solely for performance of required Surveillances,'

|- entry into associatad Conditions and Required Actions may be
delayed for up to 6 hours provided the associated Function

; maintains control rod block capability. Upon completion of
' the Surveillance, or expiration of the 6 hour allowance, the

channel must be returned to OPERABLE status or the
; applicable Condition entered and Required Actions taken.
. This Note is based on the reliability. analysis (Ref. 9)
| assumption of the average time required to perform a channel
i Surveillance. That analysis demonstrated that the 6 hour !

testing allowance does not significantly reduce the |
probability that a control rod block will be initiated when

! necessary.

; !

j|
SR 3.3.2.1.1 j

! A CHANNEL FUNCTIONAL TEST is performed for each RBM channel
' to ensure that the entire channel will perform the intended 1

',

function. It includes the Reactor Manual Control System
.
' input.

Any setpoint adjustment shall be consistent with the:

|
assumptions of the current plant specific setpoint

i
methodology. The Frequency of 184 days is based on

j reliability analyses (Ref. 11).

!
! SR 3.3.2.1.2 and SR J.3.2.1.3
i

!
A CHANNEL FUNCTIONAL (EST is performed for the RWM to ensure
that the entire system will perform the intended function.i
The CHANNEL FUNCTIONAL TEST for the RWM is performed by

j

i attempting to withdraw a control rod not in compliance with
the prescribed sequence and verifying a control rod block

j occurs. This test is performed as soon as possible after
' the applicable conditions are entered. As noted in the SRs,

SR 3.3.2.1.2 is not required to be performed until I hour
,

\

(continued)
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Control Rod Block Instrumentation
B 3.3.2.1

.

'

BASES

'f

SURVEILLANCE SR 3.3.2.1.2 and SR 3.3.2.1.3 (continued);
-

REQUIREMENTS
after any control rod is withdrawn at s 10% RTP in MODE 2.

,

As noted, SR 3.3.2.1.3 is not required to be performed until l
: I hour after THERMAL POWER is reduced to s 10% RTP in i

| MODE 1. This allows entry into MODE 2 for SR 3.3.2.1.2, and |
THERMAL POWER reduction to s 10% RTP for SR 3.3.2.1.3, to I

perform the required Surveillance if the 92 day Frequency is
not met per SR 3.0.2. The I hour allowance is based on
operating experience and in consideration of providing a
reasonable time in which to complete the SRs. The

# Frequencies are based on reliability analysis (Ref. 8).

SR 3.3.2.1.4

A CHANNEL CALIBRATION is a complete check of the instrument i

loop and the sensor. This test verifies the channel,

; responds to the measured parameter within the necessary
'

range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint l

*

|
methodology.

'

As noted, neutron detectors are excluded from the CHANNEL l
CALIBRATION because they are passive devices, with minimal I

: drift, and because of the difficulty of simulating a
meaningful signal. Neutron detectors are adequately tested
in SR 3.3.1.1.2 and SR 3.3.1.1.7.

:
I The Frequency is based upon the assumption of an 18 month |calibration interval in the determination of the magnitude

of equipment drift in the setpoint analysis.
,

SR 3.3.2.1.5'

The RWM is automatically bypassed when power is above a
specified value. The power level is determined from
feedwater flow and steam flow signals. The automatic bypass
setpoint must be verified periodically to be > 10% RTP. If

the RWM low power setpoint is nonconservative, then the RWM
is considered inoperable. Alternately, the low power

,

setpoint channel can be placed in the conservative condition-

2 (nonbypass). If placed in the nonbypassed_ condition, the SR

(continued)

BFN-UNIT 1 B 3.3-50 Amendment

:

1



, . _ _ _ _ _ _ . _ _ _ _ _ . _. _ . _ . _ . . _ _ _ _ _ _ _ _ _ _ _ . .._ _ ._._._ . . _

! Control Rod Block Instrumentation
i B 3.3.2.1

BASES
4

| SURVEILLANCE SR 3.3.2.1.5 (continued)
; REQUIREMENTS
! is met and the RWM is not considered inoperable. The
i Frequency is based on the trip setpoint methodology utilized

for the low power setpoint channel.

| SR 3.3.2.1.6
!

A CHANNEL FUNCTIONAL TEST is performed for the Reactor Mode'

Switch-Shutdown Position Function to ensure that the entire4

; channel will perform the intended function. The CHANNEL
! FUNCTIONAL TEST for the Reactor Mode Switch-Shutdown

Position Function.is performed by attempting to withdraw any;

; control rod with the reactor mode switch in the shutdown
i position and verifying a control rod block occurs.
!
'

As noted in the SR, the Surveillance is not required to be
! performed until 1 hour after the reactor mode switch is in
' the shutdown position, since t~.tir,g of this interlock with

the reactor mode switch in any other position cannot be,

performed without using jumpers, lifted leads, or movable{
, links. This allows entry into MODES 3 and 4 if the 18 month
! Frequency is.not met per SR 3.0.2. The 1 hour allowance is

based on operating experience.and in consideration of
i providing a reasonable time in which to complete the SRs.

} The 18 month Frequency is based on the need to perform.this
| Surveillance under the conditions that apply during a plant
| outage and the potential for an unplanned transient if the

Surveillance were performed with the reactor at power.2

; Operating experience has shown these components usually pass
the Surveillance when performed at the 18 month Frequency.

3

:
i l

SR 3.3.2.1.7 ||
The RWM will only enforce the proper control rod sequence if
the rod sequence is properly input into the RWM computer.
This SR ensures that the proper sequence is loaded into the
RWM so that it can perform its intended function. The
Surveillance is performed once prior to declaring RWM
OPERABLE following loading of sequence into RWM, since this |

Iis when rod sequence input errors are possible.
1

i

(continued)
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J Control Rod Block Instrumentation
| B 3.3.2.1
;

BASES

SURVEILLANCE SR 3.3.2.1.8 | )
REQUIREMENTS.

(continued) The RBM setpoints are automatically varied as a function of
,

power. Three Allowable Values are specified in Table,

i 3.3.2.1-1 and the COLR, each within a specific power range. i

| The powers at which the control rod block Allowable Values
i automatically change are based on the APRM signal's input to
j each RBM channel. Below the minimum power setpoint,
i the RBM is automatically bypassed. These power

Allowable Values must be verified periodically to be less,

| than or equal to the specified values. If any power range
4

setpoint is nonconservative, then the affected RBM channel-

!. is considered inoperable. Alternatively, the power range' channel can be placed in the conservative condition (i.e., '

enabling the proper RBM setpoint). If placed in this
condition, the SR is met and the RBM channel is not
considered inoperable. As noted, neutron detectors are
excluded from the Surveillance because they are passive
devices, with minimal drift, and because of the difficulty
of simulating a meaningful signal. Neutron detectors are
adequately tested in SR 3.3.1.1.2 and SR 3.3.1.1.7. The 18
month Frequency is based on the actual trip setpoint
methodology utilized for these channels.

REFERENCES 1. FSAR, Section 7.5.8.2.3.

2. FSAR, Section 7.16.5.3.1.k.

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

4. NEDE-24011-P-A-US, " General Electrical Standard
Application for Reload Fuel," Supplement for United
States, (revision specified in the COLR).

5. " Modifications to the Requirements for Control Rod
Drop Accident Mitigating Systems," BWR Owners' Group,
July 1986.

6. NED0-21231, " Banked Position Withdrawal Sequence,"
January 1977.

(continued)
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i
; Control Rod Block Instrumentation
! B 3.3.2.1
!

BASES

1

REFERENCES 7. NRC SER, " Acceptance of Referencing of Licensing
(continued) Topical Report NEDE-24011-P- A," " General Electric1

Standard Application for Reactor Fuel, Revision 8,
; Amendment 17," December 27, 1987.

i 8. NEDC-30851-P-A, Supplement 1, " Technical Specification
'

Improvement Analysis for BWR Control Rod Block
i Instrumentation," October 1988.

9. GENE-770-06-1, " Addendum to Bases for Changes to
i Surveillance Test Intervals and Allowed Out-of-Service
i Times for Selected Instrumentation Technical

Specifications," February 1991.;

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

11. NEDC-32410P-A, " Nuclear Measurement Analysis and
Control Power Range Neutron Monitor (NUMAC PRNM)
Retrofit Plus Option III Stability Trip Function,"
October 1995.

s

I

,
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s

; Recirculation Loops Operating
,

|

| 3.4.1
'

BASES
:

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

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

probability for limit cycle oscillations exists (Ref. 3)4

| depending on combinations of operating conditions (e.g.,
! power shape, bundle power, and bundle flow). Generic
j 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

2 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,

j levels) and suppression of flux oscillations in operating
: regions of potential instability consistent with the
| recommendations of Reference 3 are acceptable to demonstrate

,

5 compliance with GDC 10 and 12. The NRC concluded that '

i regions of potential instability could occur at calculated
| decay ratios of 0.8 or greater by the General Electric
| methodology.
4

i Stability tests at operating BWRs were reviewed to determine
!. a generic region of the power / flow map in which surveillance !

j. 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
i and fuel designs. This decay ratio also helps ensure
; sufficient margin to an instability occurrence is maintained. ;

i The generic region has been determined to be bounded by the
. 80% rod line and the 50% core flow line. BFN conservatively |
! implements this generic region with the " Operation Not
i Permitted" Region and Regions I and II of Figure 3.4.1-1.
! This conforms to Reference 3 recommendations. Operation is
i permitted in Region 11 provided neutron flux noise levels are i

verified to be within limits. The reactor mode switch must'

j be placed in the shutdown position (an immediate scram is
required) if Region I is entered.,

I Recirculation loops operating satisfies <riterion 2 of the
NRC Policy Statement (Ref. 6).'

;

(continued)
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Recirculation Loops Operating
3.4.1

BASES

SURVEILLANCE SR 3.4.1.1 (continued)
REQUIREMENTS

such that the potential adverse effect of early boiling
transition during a LOCA is reduced. A larger flow mismatch
can therefore be allowed when core flow is < 70% of rated
core flow. The recirculation loop jet pump flow, as used in
this Surveillance, is the summation of the flows from all of
the jet pumps associated with a single recirculation loop.

The mismatch is measured in terms of percent of rated core
flow. If the flow mismatch exceeds the specified limits, the
loop with the lower flow is considered inoperable. The SR is
not required when both loops are not in operation since the
mismatch limits are meaninglest during single loop or natural
circulation operation. The Surveillance must be performed
within 24 hours after both loops are in operation. The
24 hour Frequency is consistent with the Surveillance
Frequency for jet pump OPERABILITY verification and has been
shown by operating experience to be adequate to detect off
normal jet pump loop flows in a timely manner.

SR 3.4.1.2

This SR ensures the reactor THERMAL POWER and core flow are
within appropriate parameter limits to prevent uncontrolled
power oscillations. At low recirculation flows and high
reactor power, the reactor exhibits inc, eased 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 flow while 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.

(continued)
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SDM Test-Refueling
B 3.10.8

BASES

APPLICABLE CRDA analyses assume that the reactor operator follows
SAFETY ANALYSES prescribed withdrawal sequences. For SDM tests performed

(continued) within these defined sequences, the analyses of References 1 I

and 2 are applicable. However, for some sequences developed
for the SDM testing, the control rod patterns assumed in the
safety analyses of References 1 and 2 may not be met.
Therefore, special t,RDA analyses, performed in accordance
with an NRC approved methodology, may be required to
demonstrate the SOM test sequence will not result in
unacceptable consequences should a CRDA occur during the '

testing. For the purpose of this test, the protection
provided by the normally required MODE 5 applicable LCOs, in
addition to the requirements of this LCO, will maintain
normal test operations as well as postulated accidents
within the bounds of the appropriate safety analyses
(Refs. I and 2). In addition to the added requirements for ,

the RWM, APRM, and control rod coupling, the notch out mode |
is specified for out of sequence withdrawals. Requiring the
notch out mode limits withdrawal steps to a single notch,
which limits inserted reactivity, and allows adequate
monitoring of changes in neutron flux, which may occur i

during the test.

As described in LC0 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
the NRC Policy Statement apply. Special Operations LCOs
provide flexibility to perform certain operations by
appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

LCO As described in LCO 3.0.7, compliance with this Special |Operations LCO is optional. SDM tests may be performed
while in MODE 2, in accordance with Table 1.1-1, without
meeting this Special Operations LCO or its ACTIONS. For SDM
tests performed while in MODE 5, additional requirements
must be met to ensure that adequate protection against i
potential reactivity excursions is available. To provide |additional scram protection, beyond the normally required ,

IRMs, the APRMs are also required to be OPERABLE (LCO
3.3.1.1, Function: 2.a, 2.d, and 2.e) as though the reactor |were in MODE 2. Because multiple control rods will be
withdrawn and the reactor will potentially become critical,

(continued)
,

1
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SDM Test-Refueling )
B 3.10.8

];

| !

! BASES ~j

'

LCO RPS MODE 2 requirements for Functions 2.a and 2.e of Table
(continued) 3.3.1.1-1 must be enforced and the approved control rod:

I withdrawal sequence must be enforced by the RWM
| (LCO 3.3.2.1, Function 2, MODE 2), or must be verified by a

second licensed operator or other qualified member of the;

i technical staff (i.e., personnel trained in accordance with
an approved training program for this test). To provide

; additional protection against an inadvertent criticality,
; control rod withdrawals that do not conform to the banked
j position withdrawal sequence specified in LC0 3.1.6, " Rod
j Pattern Control," (i.e., out of sequence control rod
'

withdrawals) must be made in the individual notched
withdrawal mode to minimize the potential reactivity;

;. insertion associated with each movement. Coupling integrity
of withdrawn control rods is required to minimize the
probability of a CRDA and ensure proper functioning of the
withdrawn control rods, if they are required to scram.
Because the reactor vessel head may be removed during these
tests, no other CORE ALTERATIONS may be in progress.

.

Furthermore, since the control rod scram function with the
RCS at atmospheric pressure relies solely on the CRD
accumulator, it is essential that the CR0 charging water
header remain pressurized. This Special Operations LC0 then
allows changing the Table 1.1-1 reactor mode switch position
requirements to include the startup/ hot standby position,
such that-the SDM tests may be performed while in MODE 5.

:

APPLICABILITY These SDM test Special Operations requirements are only !
applicable if the SDM tests'are to be performed while in

,

MODE 5 with the reactor vessel head removed or the head i

bolts not fully tensioned. Additional requirements during
,

these tests to enforce control rod withdrawal sequences and j
restrict other CORE ALTERATIONS provide protection against
potential reactivity excursions. Operations in all other
MODES are unaffected by this LCO.

l

ACTIONS 'Ad
|

With one or more control rods discovered uncoupled during !
this Special Operation, a controlled insertion of each 1

uncoupled control rod is required; either to attempt
recoupling, or to preclude a control rod drop. This
controlled insertion is preferred since, if the control rod j

(continued) |
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SDM Test-Refueling
i B 3.10.8

BASES

:|

ACTIONS Ll (continued)
MODE 5 where the provisions of this Special Operations LCO
are no longer required.

.

1 I

i SURVEILLANCE SR 3.10.8.1. SR 3.10.8.2. and SR 3.10.8.3 '

} REQUIREMENTS
LCO 3.3.1.1, Functions 2.a, 2.d, and 2.e, made applicable in |,

) this Special Operations LCO, are required to have applicable
Surveillances met to establish that this Special Operationsi

: LCO is being met. However, the control rod withdrawal
; sequences during the SDM tests may be enforced by the RWM

i
(LCO 3.3.2.1, Function 2, MODE 2 requirements) or by a

! second licensed operator or other qualified member of the
technical staff (i.e., personnel trained in accordance with,

! an approved training program for this test). As noted,
either the applicable SRs for the RWM (!CO 3.3.2.1) must be'

satisfied according to the applicable Frequencies
; (SR 3.10.8.2), or the proper movement of control rods must

be verified (SR 3.10.8.3). This latter verification (i.e.,4

i SR 3.10.8.3) must be performed during control rod movement
to prevent deviations from the specified sequence. These

! Surveillances provide adequate assurance that the specified
j test sequence is being followed.
|

| SR 3.10.8.4
i Periodic verification of the administrative controls

established by this LCO will ensure that the reactor is4

i operated within the bounds of the safety analysis. The
j 12 hour Frequency is intended to provide appropriate

assurance that each operating shift is aware of and verifies-

compliance with these Special Operations LCO requirements.

]

SR 3.10.8.5,

! Coupling verification is performed to ensure the control rod
is connected to the control rod drive mechanism and will"

; perform its intended function when necessary. The
! verification is required to be performed any time a control

rod is withdrawn to the " full out" notch position, or prior
;

j (continued)

.
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| Definitions
; 1.1

y.

1.1 Definitions (continued)
<

LOGIC SYSTEM FUNCTIONAL A LOGIC SYSTEM FUNCTIONAL TEST shall be a test
TEST of all required logic components (i.e., all '

required relays and contacts, trip units, solid
state logic elements, etc.) of a logic circuit,
from as close to the sensor as practicable up to,,

3 but not including, the actuated device, to verify
j OPERABILITY. The LOGIC SYSTEM FUNCTIONAL TEST may

be performed by means of any series of sequential,
overlapping, or total systen steps so that the'

.

entire logic system is tested.
! d
i MINIMUM CRITICAL POWER The MCPR shall be the smallest critical power

RATIO (MCPR) ratio (CPR) that exists in the core. The CPR is
i that power in the assembly that is calculated by

application of the appropriate correlation (s) to1

j cause some point in the assembly to experience
; boiling transition, divided by the actual assembly

operating power.

MODE A MODE shall correspond to any one inclusive
; combination of mode switch position, average

reactor coolant temperature, and reactor vesseli

head closure bolt tensioning specified ind

! Table 1.1-1 with fuel in the reactor vessel.
4

! OPERABLE -0PERABILITY A system, subsystem, division, component, or
J device shall be OPERABLE or have OPERABILITY when

it is capable of performing its specified safety-

function (s) and when all necessary attendant3

instrumentation, controls, normal or emergency
i electrical power, cooling and seal water,

lubrication, and other auxiliary equipment that-

are required for the system, subsystem, division,
component, or device to perform its specified
safety function (s) are also capable of performing

j their related support function (s).

:

)

i

1

(continued)
!

BFN-UNIT 2 1.1-4 Amendment

i-

.

f

,



APRM Gain and Setpoints
3.2.4

3.2 POWER DISTRIBUTION LIMITS
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RPS Instrumentation
3.3.1.1

3.3 INSTRUMENTATION

3.3.1.1 Reactor Protection System (RPS) Instrumentation

LC0 3.3.1.1 The RPS instrumentation for each Function in Table 3.3.1.1-1
shall be OPERABLE.

APPLICABILITY: According to Table 3.3.1.1-1.

ACTIONS

.........___________________......... NOTE----------------------..--_-...__....
Separate Condition entry is allowed for each channel.
........___....____..________.......____.........__.......__......____....__..

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Place channel in 12 hours
channels inoperable. trip.

OB

'

A.2 --------NOTE--------
Not applicable for

,
- Functions 2.a 2.b,
j 2.c, or 2.d.

....____...____...__

l Place associated trip 12 hours
system in trip.

(continued)

I
!

!

!
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4

RPS Instrumentation
3.3.1.1

!

ACTIONS (continued)
,

CONDITION REQUIRED ACTION CONPLETION TIME4

,

i

B. --------NOTE-------- B.1 Place channel in one 6 hours
Not applicable for trip system in trip.,

; Functions 2.a, 2.b,
2.c, or 2.d. QR
....................

! B.2 Place one trip system 6 hours
One or more Functions in trip.-

- with one or more
I- required channels
; inoperable in both
j trip systems.
s .
2

i-

; C. One or more Functions C.1 Restore RPS trip 1 hour
; with RPS trip capability.
! capability not
i maintained.
i

4

D. Required Action and D.1 Enter the Condition Immediately'

3 associated Completion referenced in
; Time of Condition A, Table 3.3.1.1-1 for

B, or C not met. the channel.4

j

!
! E. As required by- E.1 Reduce THERMAL POWER 4 hours

Required Action D.1 to < 30% RTP.
and referenced in.

i Table 3.3.1.1-1.

!

I (continued)

1

.

i

,

i
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'
,

;
*

RPS Instrumentation 1

3.3.1.1
|
|

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

|

F. As required by F.1 Be in MODE 2. 6 hours
Required Action 0.1
and referenced in
Table 3.3.1.1-1.

G. As required by G.1 Be in MODE 3. 12 hours.
Required Action 0.1
and referenced in
Table 3.3.1.1-1.

H. As required by H.1 Initiate action to Immediately |

Required Action D.1 fully insert all I

and referenced in insertable control
Table 3.3.1.1-1. rods in core cells

containing one or
more fuel assemblies.

I

i

,
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RPS Instrumentation
3.3.1.1

! SURVEILLANCE REQUIREMENTS
!
'

-------------------------------------NOTES------------------------------------
1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS,

Function..

2. When a channel is placed in an inoperable status solely for performance of
; required Surveillances, entry into associated Conditions and Required

Actions may be delayed for up to 6 hours provided the associated Function
.

maintains RPS trip capability.
j .........__..___ _______..._____..____..__....___...............______...__...

:
1

SURVEILLANCE FREQUENCY:
4

SR 3.3.1.1.1 Perform CHANNEL CHECK. 24 hours*

;

i
4

,

SR 3.3.1.1.2 ------------------NOTE-------------------

: Not required to be performed until 12
hours after THERMAL POWER a 25% RTP.

'

............................__.__..______

Verify the absolute difference between 7 days
the average power ranga monitor (APRM)
channels and the calculated power is
s 2% RTP while operating at a 25% RTP. d

!

SR 3.3.1.1.3 ------------------NOTE-------------------
Not required to be performed when
entering MODE 2 from NODE 1 until '

12 hours after entering MODE 2.
..............._____.......____.... _____

Perform CHANNEL FUNCTIONAL TEST. 7 days

(continued)
|

!

!

)
l
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
l

|

SR 3.3.1.1.4 Perform CHANNEL FUNCTIONAL TEST. 7 days |

SR 3.3.1.1.5 Verify the source range monitor (SRM) and Prior to
intermediate range monitor (IRM) channels withdrawing
overlap. SRMs from the

fully inserted
position

SR 3.3.1.1.6 ------------------NOTE-------------------
Only required to be met during entry into |

'

MODE 2 from MODE 1.
.........................................

Verify the IRM and APRM channels overlap. 7 days
|

SR 3.3.1.1.7 Calibrate the local power range monitors. 1000 effective
full power
hours

SR 3.3.1.1.8 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.1.1.9 ------------------NOTES------------------

1. Neutron detectors are excluded.

2. For Function 1, not required to be -

performed when entering MODE 2 from
M00E.1 until 12 hours after entering
MODE 2.

.........................................

Perform CHANNEL CALIBRATION. 92 days

(Continued)
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|

'
1

RPS Instrumentation !

3.3.1.1 |

i SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
.

SR 3.3.1.1.10 Perform CHANNEL CALIBRATION. 184 days

:

SR 3.3.1.1.11 (Deleted) -|

SR 3.3.1.1.12 Perform CHANNEL FUNCTIONAL TEST. 18 months

|

SR 3.3.1.1.13 -----------------NOTES-------------------
1. Neutron detectors are excluded.
2. For Function 2.a, not required to be

performed when entering MODE 2 from
MODE 1 until 12 hours after entering
MODE 2.

.........................................
.

|
Perform CHANNEL CALIBRATION. 18 months

i

SR 3.3.1.1 14 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months

SR 3.3.1.1.15 Verify Turbine Stop Valve-Closure and 18 months
Turbine Control Valve Fast Closure, Trip i

011 Pressure-Low functions are not
bypassed when THERMAL POWER is 2: 30% RTP.

i

SR 3.3.1.1.16 -----------------NOTE-------------------
For Function 2.a, not required to be
performed when entering MODE 2 from MODE
1 until 12 hours after entering MODE 2.
........................................

Perform CHANNEL FUNCTIONAL TEST. 184 days

BFN-UNIT 2 3.3-5 Amendment
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RPS Instrumentation
3.3.1.1

Table 3.3.1.1 1 (page 1 of 3) |

| Reactor Protection system Instruentation

I APPL!CASLE Com!TIONS
MODES OR REGUIRED REFERENCED

,

07MER CNANNELs FR(Bl i

SPECIFIED PER TRIP REGUIRED SURVEILLANCE ALLOWASLE
< FUNCTION CONDITIONS SYSTEM ACTION D.1 REGUtaEMENis VALUE

|

| 1. Intermodlate Range
j Monitors
4

a. Neutron Flum -Nigh 2 3 G sa 3.3.1.1.1 s 120/125 4

sa 3.3.1.1.3 divisions of j
sa 3.3.1.1.5 full scale 1

sa 3.3.1.1.6 j-

sa 3.3.1.1.9 j.

sa 3.3.1.1.14 1

. 5(*) 3 W SR 3.3.1.1.1 s 120/125
] sa 3.3.1.1.4 divisions of.

sa 3.3.1.1.9 full scale,

sa 3.3.1.1.14
b. Inop 2 3 G sa 3.3.1.1.3 NA

sa 3.3.1.1.14

; 5(*) 3 M sa 3.3.1.1.4 NA

sa 3.3.1.1.14
2. Average Power Range

: Monitors

a. Neutron FluK -Nigh, 2 3(b) G sa 3.3.1.1.1 s 151 RTP |
$ setdown sa 3.3.1.1.6 i

SR 3.3.1.1.7
54 3.3.1.1.13
sa 3.3.1.1.16

b. Flow Slased simulated 1 3(b) F sa 3.3.1.1.1 s 0.66 W |
5 Thermal Power -Migh sa 3.3.1.1.2 + 71% RTP and |

Sa 3.3.1.1.7 s 120% RTP'

|sa 3.3.1.1.13'

Sa 3.3.1.1.16
4

c. Neutron Flux -Migh 1 3IDI F sa 3.3.1.1.1 s 120% RTP |,

SR 3.3.1.1.2
sa 3.3.1.1.7.

; sa 3.3.1.1.13 |
: sa 3.3.1.1.16 |

(continued)

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

(b) Each APRN charmet provides tryuts to both trip systems. |

BFN-UNIT 2 3.3-6 Amendment
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RPS Instrumentation
3.3.1.1

.

l

l
Table 3.3.1.1-1 (page 2 of 3) '

Reactor Protection System Instrtmentation
|

1
APPLICASLE CoeITIONS |

,

; MODES 0a REQUtaED REFERENCED j'

OTHER CHANNELS FRGE '

SPECIFIED PER TRIP REeulaED suave!LLANCE ALLOWASLE
FUNCTION CONDITIONC SYSTEM ACTION 0.1 REQUlaEMENTS VALUE

2. Average Power Range
Monitors (continued) '

4
d. Inap 1,2 3(b) G Sa 3.3.1.1.16 NA |

e. 2-out-of 4 voter 1,2 2 G st 3.3.1.1.1 NA

sa 3.3.1.1.14
sa 3.3.1.1.16

3. Reactor vessel Steam 1,2 2 G sa 3.3.1.1.1 s 1055 paig
Dome Pressure -Migh sa 3.3.1.1.8

i

sa 3.3.1.1.10 I
st 3.3.1.1.14

4. Reactor Vesset Weter 1,2 2 G sa 3.3.1.1.1 a 538 inches
Level -Low, Level 3 sa 3.3.1.1.8 above vesset

sa 3.3.1.1.13 zero
st 3.3.1.1.14

5. Main Steam Isolation 1 8 F sa 3.3.1.1.8 s 10% closed |
Valve -Closure sa 3.3.1.1.13

sa 3.3.1.1.14
6. Drywett Pressure -Migh 1,2 2 G sa 3.3.1.1.8 s 2.5 psig |

Sa 3.3.1.1.13
54 3.3.1.1.14

7. Scram Discharge Volume
Water Level -Migh

a. Resistance s

Temperature 1,2 2 G sa 3.3.1.1.8 5 50 gallons
Detector S4 3.3.1.1.13

SR 3.3.1.1.14
5(*) 2 H sa 3.3.1.1.8 s 50 gattons

sa 3.3.1.1.13
sa 3.3.1.1.14

b. Float Switch 1,2 2 G sa 3.3.1.1.8 s 50 gallons
sa 3.3.1.1.13
sa 3.3.1.1.14

5(*) 2 M sa 3.3.1.1.8 5 50 gallons
sa 3.3.1.1.13
sa 3.3.1.1.14

(continued)

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

(b) Each APAN channel provides frputs to both trip systems.

BFN-UNIT 2 3.3-7 Amendment
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Control Rod Block Instrumentation4

3.3.2.1

l ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
,

E. One or more Reactor E.1 Suspend control rod Immediately
: Mode Switch-Shutdown withdrawal.
; Position channels
; inoperable. AND

E.2 Ir.itiate action to Immediately
fully insert all

; insertable control
: rods in core cells

containing one or
more fuel assemblies.

|

!-
-

SURVEILLANCE REQUIREMENTS

.............___..................... NOTES------------------------------------
1. Refer to Table 3.3.2.1-1 to determine which SRs apply for each Control Rod

Block Function.

2. When an RBM channel is placed.in an inoperable status solely for'

performance of required Surveillances, entry into associated Conditions
and Required Actions may be delayed for up to 6 hours provided the

i associated Function maintains control rod block capability.
......__....................___....................._______...................

: SURVEILLANCE FREQUENCY

SR 3.3.2.1.1 form CHANNEL FUNCTIONAL TEST. 184 days

4

(continued)i

:

,

4

i

<

BFN-UNIT 2 3.3-17 Amendment
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*

Control Rod Block Instrumentation
| 3.3.2.1
;

,

SURVEILLANCE REQUIREMENTS (continued)4

!

| SURVEILLANCE FREQUENCY
:

I

, ,

! SR 3.3.2.1.2 ------------------NOTE-------------------
: Not required to be performed until I hour i
i after any control rod is withdrawn at- |
t s 10% RTP in MODE 2.

,

j
|.........................................

:

i Perform CHANNEL FUNCTIONAL TEST. 92 days

:
.,

!

! SR 3.3.2.1.3 ------------------NOTE-------------------
| Not required to be performed until I hour
; after THERMAL POWER is s 10% RTP in
: MODE 1.
;

1 i'

Perform CHANNEL ?UNCTIONAL TEST. 92 days ;
4 :

! l

&
3

|- SR 3.3.2.1.4 ------------------NOTE-------------------
; Neutron detectors are excluded.
; .........................................

i
j Perform CHANNEL CALIBRATION. 18 months I

.

I

:
i

SR 3.3.2.1.5 Verify the RWM is not bypassed when 18 months
THERMAL POWER is s 10% RTP.

SR 3.3.2.1.6 ------------------NOTE-------------------
Not required to be performed until I hour
after reactor mode switch is in the
shutdown position.
.........................................

Perform CHANNEL FUNCTIONAL TEST. 18 months

(continued)

BFN-UNIT 2 3.3-18 Amendment
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|

Control Rod Block Instrumentation
3.3.2.1

i

|

SURVEILLANCE REQUIREMENTS (continued)

j SURVEILLANCE FREQUENCY

! SR 3.3.2.1.7 Verify control rod sequences input to the Prior to
RWM are in conformance with BPWS. declaring RWM

: OPERABLE
following3

loading of
sequence into |

RWM |
|

SR 3.3.2.1.8 ------------------NOTE-------------------
Neutron detectors are excluded.
.__..............___...______..____......

Verify the RBM: 18 months
a. Low Power Range -- Upscale Function

is not bypassed when THERMAL POWER is
2: 28% and s 63% RTP. I

b. Intermediate Power Range -- Upscale |

Function is not bypassed when THERMAL
POWER is > 63% and s 83% RTP.

c. High Power Range -- Upscale Function
is nct bypassed when THERMAL POWER is
> 83% RTP.

BFN-UNIT 2 3.3-19 Amendment
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Control Rod Block Instrumentation
3.3.2.1

Table 3.3.2.1 1 (page 1 of 1)
Control Rod Block Instrumentation

APPLICABLE
MG)Es OR 1

OTHER I

sPECIFIED REQUIRED SURVEILLANCE ALLOWASLE
FUNCTION Cota)lT10Ns CHANNELS REQUIREMENTS VALUE j

l

1. Rod Stock Monitor

a. Low Power Range -- Upscale (a) 2 $4 3.3.2.1.1 (e)
sa 3.3.2.1.4 )SR 3.3.2.1.8 ;

I

b. Intermediate Power Range - (b) 2 sa 3.3.2.1.1 (e)
Upscale SR 3.3.2.1.4 ;

SA 3.3.2.1.8 1
,

c. High Power Range Upscale (f),(s) 2 sa 3.3.2.1.1 (e)
sa 3.3.2.1.4
sa 3.3.2.1.8

!d. Inop (g),(h) 2 sa 3.3.2.1.1 NA

e. Domscale (g),(h) 2 sa 3.3.2.1.1 (1) |
sa 3.3.2.1.4

2. Rod Worth Minimizer 1",2" 1 sa 3.3.2.1.2 NA

SA 3.3.2.1.3
st 3.3.2.1.5
sa 3.3.2.1.7 !

3. Reactor Mode switch -shutdown (d) 2 SA 3.3.2.1.6 tA
Position

_

(a) THERMAL POWER t 28% and 5 63% RTP and MCPR < 1.75. |

|(b) THERMAL POWER > 63% and 5 83% RTP and MCPR < 1.75.

(c) With THERMAL POWER 5 10% RTP.

(d) Reactor mode switch in the shutdown position.

(e) Less than or ogmt to the Allowable Value specified in the COLR.

(f) THERMAL POWER > 83% and < 90% RTP and MCPR < 1.75.

(g) THERMAL POWER t 90% RTP and MCPR < 1.44.

(h) THERMAL POWER t 281 and < 90% RTP and MCPR < 1.75. |

(i) Greater than or equal to the Allowable Value specified in the COLR. |

BFN-UNIT 2 3.3-20 Amendment
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.

! Recirculation Loops Operating
i 3.4.1
4

BASES
,

.

3

| SURVEILLANCE REQUIREMENTS
!

j SURVEILLANCE FREQUENCY

SR 3.4.1.1 --------------------NOTE-------------------
Not required to be performed until 24 hours
after both recirculation loops are in
operation.
...........................................

Verify recirculation loop jet pump flow 24 hours
mismatch with both recirculation loops in
operation is:

a. s; 10% of rated core flow when

operating at < 70% of rated core flow;
and ,

l
b. s; 5% of rated core flow when operating

at 2: 70% of rated core flow.

SR- 3.4.1.2 Verify the reactor is outside of Region I Immediately
and II of Figure 3.4.1-1. after any

increase > 5%
RTP while
initial core.
flow is < 50% |of rated,

bN1

Immediately
after any
decrease of
> 10% rated
core flow while
initial thermal
power is > 40%
of rated.

BFN-UNIT 2. 3.4-3 Amendment ,
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SDM Test-Refueling ;

3.10.8*

i I

3.10 SPECIAL OPERATIONS

3.10.8 SHUTDOWN MARGIN (SDM) Test-Refueling

LCO 3.10.8 The reactor mode switch position specified in Table 1.1-1 i
'

for MODE 5 may be changed to include the startup/ hot standby
position, and operation considered not to be in MODE 2, to

,

allow SDM testing, provided the following requirements are4

met:

j a. LCO 3.3.1.1, " Reactor Protection System
Instrumentation," MODE 2 requirements for Functions 2.a,
2.d, and 2.e of Table 3.3.1.1-1; |

b 1. LC0 3.3.2.1, " Control Rod Block Instrumentation,"
MODE 2 requirements for Function 2 of*

Table 3.3.2.1-1, with the banked position withdrawal
sequence (BPWS) requirements of SR 3.3.2.1.7 changed'

to require the control rod sequence to conform to
the SDM test sequence,

01

! 2. Conformance to the approved control rod sequence for
the SDM test is verified by a second licensed
operator or other qualified member of the technical '

staff;

c. Each withdrawn control rod shall be coupled to the
associated CRD;

d. All control rod withdr swals during out of BPWS control
rod moves shall be man in notch out rode;

e. No other CORE ALTERATIONS are in progress; and

f. CRD charging water header pressure 2: 940 psig.

APPLICABILITY: MODE 5 with the reactor mode switch in startup/ hot standby
position. r

BFN-UNIT 2 3.10-20 Amendment.
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i

SDM Test-Refueling
3.10.8

SURVEILLANCE REQUIREMENTS
;

SURVEILLANCE FREQUENCY
e.

SR 3.10.8.1 Perform the MODE 2 applicable SRs for LC0 According to4

3.3.1.1, Functions 2.a, 2.d, and 2.e of the applicable
Table 3.3.1.1-1. SRs

4

_

k

SR 3.10.8.2 -------------------NOTE--------------------,

Not required to be met if SR 3.10.8.3>

satisfied.
4 ......______.....__................__......

Perform the MODE 2 applicable SRs for According to,

LC0 3.3.2.1, Function 2 of Table 3.3.2.1-1. the applicable'

SRs

SR 3.10.8.3 ---------- --------NOTE--------------------
Not required to be met if SR 3.10.8.2
satisfir1.

|
..___..., . ....__...............___.....__

Verify movement of control rods is in During control
compliance with the approved control rod rod movement
sequence for the SDM test by a second
licensed operator or other qualified member
of the technical staff.

SR 3.10.8.4 Verify no other CORE ALTEknTIONS are in 12 hours
progress.

(continued)
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i
APLHGR

B 3.2.1

B 3.2 POWER DISTRIBUTION LIMITS

: B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

!

BASES
i

i I
1 |

BACKGROUND The APLHGR is a measure of the average LHGR of all the fuel,

rods in a fuel assembly at any axial location. Limits on*

j the APLHGR are specified to ensure that the fuel design
limits identified in Reference 1 are not exceeded durirga

i abnormal operational transients and that the peak cladding
i temperature (PCT) during the postulated design basis loss of
! coolant accident (LOCA) does not exceed the limits specified
i in 10 CFR 50.46.

1

APPLICABLE The analytical methods and assumptions used in evaluating
SAFETY ANALYSES the fuel design limits are presented in References 1 and 2.

The analytical methods and assumptions used in evaluating
Design Basis Accidents (DBAs), abnormal operational
transients, and normal operation that determine the APLHGR
limits are presented in References 1, 2, 3, 4, and 7. |

Fuel design evaluations are performed to demonstrate that ,

the 1% limit on the fuel cladding plastic strain and other I
fuel design limits described in Reference 1 are not exceeded '

during abnormal operational transients for operation with |

LHGRs up to the operating limit LHGR. APLHGR limits are
equivalent to the LHGR limit for each fuel rod divided by
the local peaking factor of the fuel assembly. APLHGR
limits are developed as a function of exposure and the
various operating core flow and power states to ensure
adherence to fuel design limits during abnormal operational
transients (Reference 7). Flow dependent APLHGR limits are
determined using the three dimensional BWR simulator code
(Reference 8) to analyze slow flow runout transients. The
flow dependent multiplier, MAPFAC,, is dependent on the
maximum core flow runout capability. The maximum runout
flow is dependent on the existing setting of the core flow
limiter in the Recirculation Flow Control System.

!Based on analyses of limiting plant transients (other than
core flow increases) over a range of power and flow
conditions, power dependent multipliers, MAPFAC,, are also

(continued)
,

BFN-UNIT 2 B 3.2-1 Amendment
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APLHGR
'

B 3.2.1

BASES !

APPLICABLE generated. Due to the sensitivity of the transient response
SAFETY ANALYSES to initial core flow levels at power levels below those at
(continued) which turbine stop valve closures and turbine control valve

fast closure scram trips are bypassed, both high and low
core flow MAPFAC limits are provided for operation at power
levelsbetween25%RTPandthepreviouslymentionedbypass

|power level. The exposure dependent APLHGR limits are !
reduced by MAPFAC, and MAPFAC, at various operating ;
conditions to ensure that all fuel design criteria are met |
for normal operation and abnormal operational transients. A
complete discussion of the analysis code is provided in ;
Reference 9.

]

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

,

maximum oxidation limits of 10 CFR 50.46. The analysis is i
performed using calculational models that are consistent '

with the requirements of 10 CFR 50, Appendix K. A complete J

discussica 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 fual i

assembly at any axial location and is not strongly 1

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. 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.

(continued)
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;

1'
APLHGR

B 3.2.1

BASES (continued) :,

! 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 centinues 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 limit compliance concern in 1

MODE 2. Therefore, at THERMAL POWER levels s 25% RTP, the4

. reactor is operating with substantial margin to the APLHGR
' limits; thus, this LCO is not required.
1

!
i

} ACTIONS A.1

I If any APLHGR exceeds the required limits, an assumption
regarding an initial condition of the DBA and transient,

t m 1yse.5 may not be met. Therefore, prompt action should be
'

taken to restore the APLHGR(s) to within the required limits
such that the plant operates within analyzed conditions and,.

within design limits of the fuel rods. The 2 hour,

i Completion Time is sufficient to restore the APLHGR(s) to
| within its limits and is acceptable based on the low
! probability of a transient or DBA occurring simultaneously
; with the APLHGR out of specification.
a

{ If the APLHGR cannot be restored to within its required !
] limits within the associated Completion Time, the plant must !

!
i be brought to a MODE or other specified condition in which
'

the LCO does not apply. To achieve this status, THERMAL i

i POWER must be reduced to < 25% RTP within 4 hours. The !
allowed Completion Time is reasonable, based on i

operating experience, to reduce. THERMAL POWER to < 25% RTP
in an orderly manner and without challenging plant systems.

(continued)
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a

i

APLHGR
B 3.2.1

: BASES (continued)
,

5
SURVEILLANCE SR 3.2.1.1 '

: REQUIREMENTS
APLHGRs are required to be initially calculated within
12 hours after THERMAL POWER is a 25% RTP and then every,

24 hours thereafter. They are compared to the specified
( limits in the COLR to ensure that the reactor is operating
: within the assumptions of the safety analysis. The 24 hour i

Frequency is based on both engineering judgment and*

recognition of the slowness of changes in power distribution
1

during normal operation. The 12 hour allowance after*

: THERMAL POWER a 25% RTP is achieved is acceptable given the
1

i large inherent margin to operating limits at low power
levels.

|
,

2 .
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! |

MCPR |

! B 3.2.2

1,

B 3.2 POWER DISTRIBUTION LIMITS |

| B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR) l
;

BASES l

BACKGROUND MCPR is a ratio of the fuel assembly power that woulti result |"

: in the onset of boiling transition to the actual fuci !

assembly power. The MCPR Safety Limit (SL) is set such that4

; 99.97, 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-

j 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.
i
j The onset of transition boiling is a phenomanon that is
i 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.,
i 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
i determined relatively easily, monitoring the MCPR is a
j convenient way of ensuring that fuel failures due to
; inadequate cooling do not occur. '

.

!
j APPLICABLE The analytical methods and assumptions used in evaluating
j SAFETY ANALYSES the abnormal operational transients to establish the
; operating limit MCPR are presented in References 2, 3, 4, 5,
j and 8. 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
i coolant temperature decrease. The limiting transient yields
f the largest change in CP;. JPR). When the largest ACPR is

added to the MCPR SL, the required operating limit MCPR is'

obtained.

(continued)
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MCPR
B 3.2.2

I

BASES

APPLICABLE The MCPR operating limits derived from the transient
SAFETY ANALYSES analysis are dependent on the operating core flow and

(continued) power state (MCPR, and MCPR,,, respectively) to ensure |
adherence to fuel design limits during the worst transient '

that occurs with moderate frequency (Reference 8). Flow
dependent MCPR limits are determined by steady state thermal:

hydraulic methods with key physics response inputs
benchmarked using the three dimensional BWR simulator code
(Reference 6) to analyze slow flow runout transients. The
operating limit is dependent on the maximum core flow l
limiter setting in the Recirculation Flow Control System.

Power dependent MCPR limits (MCPR,,) are determined by the
one dimensional transient code (Reference 9). Due to the !

sensitivity of the transient response to initial core flow
levels at power levels below those at which the turbine stop

,

valve closure and turbine control valve fast closure scrams
are bypassed, high and low flow MCPR,, operating limits are
provided for operating between 25% RTP and the previously
mentioned bypass power level. I

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

s

LC0 The MCPR operating limits specified in the COLR are the
result of the Design Basis Accident (DBA) and transient
analysis. The operating limit MCPR is determined by the I

larger of the MCPR, and MCPR,, limits.
'

.

|
,

APPLICABILITY The MCPR operating limits are primarily derived from
transient analyses that are assumed to occur at high power I
levels. Below 25% RTP, the reactor is operating at a
minimum recirculation pump speed and the moderator void
ratio is small. Surveillance of thermal limits below
25% RTP is unnecessary due to the large inherent margin that
ensures that the MCPR SL is not exceeded even if a limiting
transient occurs. Statistical analyses indicate that the

1

(continued)
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MCPR
B 3.2.2

BASES

REFERENCES 5. FSAR, Appendix N.
(continued)

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 Limit and
ARTS Improvement Program Analyses for Browns Ferry
Nuclear Plant Units 1, 2, and 3," April 1995.

|

9. NED0-24154, " Qualification of the One-Dimensional Core
Transient Model for Boiling Water Reactors," October 1
1978.

'
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1

.

i
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APRM Gain and Setpoints
B 3.2.4

8 3.2 POWER DISTRIBUTION LIMITS
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RPS Instrumentation
B 3.3.1.1

:

BASES'

,

j APPLICABLE 1.a. Intermediate Rance Monitor Neutron Flux-Hiah
SAFETY ANALYSES, (continued)4

; LCO, and
APPLICABILITY unexpected reactivity excursions. In MODE 1, the APRM;

System and the RBM provide protection against control rod4

;- withdrawal error events and the IRMs are not required.
4

1.b. Intermediate Ranae Monitor-Inoo
1

| This trip signal provides assurance that a minimum number of
i IRMs are OPERABLE. Anytime an IRM mode switch is moved to
; any position other than " Operate," the detector voltage
! drops below a preset level, or when a module is not plugged
: in, an inoperative trip signal will be received by the RPS

unless the IRM is bypassed. Since only one IRM in each trip!

system may be bypassed, only one IRM in each RPS trip system;

j may be inoperable without resulting in an RPS trip signal.

| This Function was not specifically credited in the accident
analysis but it is retained for the overall redundancy and

; diversity of the RPS as required by the NRC approved
' licensing basis.

j Six channels of Intermediate Range Monitor-Inop with three
i channels in each trip system are required to be OPERABLE to

ensure that no single instrument failure will preclude a
j scram from this Function on a valid signal.

| Since this Function is not assumed in the safety analysis,
there is no Allowable Value for this Function.j

} This Function is required to be OPERABLE when the
j Intermediate Range Monitor Neutron Flux-High Function is

required.'

Averaae Power Ranae Monitor

The APRM channels provide the primary indication of neutron
flux within the core and respond almost instantaneously to
neutron flux increases. The APRM channels receive input
signals from the local power range monitors (LPRMs) within
the reactor core to provide an indication of the power
distribution and local power changes. The APRM channels
average these LPRM signals to provide a continuous

(continued)
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a

| RPS Instrumentation
l' B 3.3.1.1

;

$ BASES

APPLICABLE Averaae Power Ranae Monitor (continued) 1

j SAFETY ANALYSES,
'

LCO, and indication of average reactor power from a few percent to I

. APPLICABILITY greater than RTP.
! ,

|i The APRM System is divided into four APRM channels and four
: 2-out-of-4 voter channels. Each APRM channel provides
: inputs to each of the four voter channels. The four voter
{ channels are divided into two groups of two each, with each
j group of two providing inputs to one RPS trip system. The
: system is designed to allow one APRM channel, but no voter
# channels, to be bypassed. A trip from any one unbypassed
j APRM will result in a " half-trip" in all four of the voter
. channels, but no trip inputs to either RPS trip system. A-

| trip from any two unbypassed APRM channels will result in a
! full' trip in each of the four voter channels, which in turn
! results in two trip inputs to each RPS trip system logic

'
|

! channel (A1, A2, B1, or B2). Three of the four APRM
channels and all four of the voter channels are required to
be OPERABLE to ensure that no single failure will preclude a4

scram on a valid signal. In addition, to provide adequate
i coverage of the entire core, consistent with the design
i bases for the APRM functions, at least twenty (20) LPRM
! inputs, with at least three (3) LPRM inputs from each of the
; four axial levels at which the LPRMs are located, must be
| operable for each APRM channel.
,

j 2.a. Averaae Power Ranae Monitor Neutron Flux-Hiah.
1 Setdown
I
i For operation at low power (i.e., MODE 2), the Average Power d
I Range Monitor Neutron Flux-High, Setdown Function is

capable of generating a trip signal that prevents fuel
damage resulting from abnormal operating transients in this

-power range. For most operation at low power levels, the
Average Power Range Monitor Neutron Flux-High, Setdown
Function will provide a secondary scram to the Intermediate
Range Monitor Neutron Flux-High Function because of the
relative setpoints. With the IRMs at Range 9 or 10, it is

-possible that the Average Power Range Monitor Neutron
Flux-High, Setdown Function will provide the primary trip
signal for a corewide increase in power.

No specific safety analyses take direct credit for the
Average Power Range Monitor Neutron Flux-High, Setdown

(continued)
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i RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE 2.a. Averaae Power Ranae Monitor Neutron Flux-Hiah.
; SAFETY ANALYSES, Setdown (continued)

LCO, and
APPLICABILITY Function. However, this Function indirectly ensures that,

: before the reactor mode switch is placed in the run
| position, reactor power does not exceed 25% RTP (SL 2.1.1.1)
i Function. However, this Function indirectly ensures that
j before the reactor mode switch is placed in the run
- position, reactor power does not exceed 25% RTP (SL 2.1.1.1)

when operating at low reactor pressure and low core flow.
Therefore, it indirectly prevents fuel damage during
significant reactivity increases with THERMAL POWER
< 25% RTP.

_

The Allowable Value is based on preventing significant
increases in power when THERMAL POWER is < 25% RTP.

The Average Power Range Monitor Neutron Flux-High, Setdown
Function must be OPERABLE during MODE 2 when control rods
may be withdrawn since the potential for criticality exists.
In MODE 1, the Average Power Range Monitor Neutron
Flux-High Function provides protection against reactivity
transients and the RWM and rod block monitor protect against
control rod withdrawal error events.

2.b. Averaae Power Ranae Monitor Flow Biased Simulated |
Thermal Power-Hiah

||
The Average Power Range Monitor Flow Biased Simulated ,

Thermal Power-High Function monitors neutron fla to I
approximate the THERMAL POWER being transferred to the
reactor coolant. The APRM neutron flux is electronically

,

filtered with a time constant representative of the fuel |

heat transfer dynamics to generate a signal proportional to
the THERMAL POWER in the reactor. The trip level is varied
as a function of recirculation drive flow (i.e., at lower
core flows, the setpoint is reduced proportional to the
reduction in power experienced as core flow is reduced with
a fixed control rod pattern) but is clamped at an upper
limit that is always lower than or equal to the Average
Power Range Monitor Fixed Neutron Flux-High function
Allowable Value. The Average Power Range Monitor Flow
Biased Simulated Thermal Power-High Function provides
protection against transients where THERMAL POWER increases
slowly (such as the loss of feedwater heating event) and

(continued)

-BFN-UNIT 2 B 3.3-8 Amendment

. .. ._ . . -. . -



__ __

,

!

!
;

j RPS Instrumentation
B 3.3.1.1

j BASES

;
+

'
APPLICABLE 2.b. Averaae Power Ranae Monitor Flow Biased Simulated 1

| SAFETY ANALYSES, Thermal Power-Hiah (continued) I

! LCO, and
APPLICABILITY protects the fuel cladding integrity by ensuring that the*

i MCPR SL is not exceeded. During these events, the THERMAL
POWER increase does not significantly lag the neutron flux

! response and, because of a lower trip setpoint, will
; initiate a scram before the high neutron flux scram. For

rapid neutron flux increase events, the THERMAL POWER lags
the neutron flux and the Average Power Range Monitor Fixed
Neutron Flux-High Function will provide a scram signal
before the Average Power Range Monitor Flow Biased Simulated
Thermal Power-High Function setpoint is exceeded.

Each APRM channel uses one total drive flow signal
representative of total core flow. The total drive flow
signal is generated by the flow processing logic, part of
the APRM channel, by summing up the flow calculated from two
flow transmitter signal inputs, one from each of the two
recirculation loop flows. The flow processing logic
OPERABILITY is part of the APRM channel OPERABILITY
requirements for this function.

The clamped Allowable Value is based on analyses that take
credit for the Average Power Range Monitor Flow Biased
Simulated Thermal Power-High Function for the mitigation of
the loss of feedwater heating event. The THERMAL POWER time
constant of < 7 seconds is based on the fuel heat transfer
dynamics and provides a signal proportional to the THERMAL
POWER. The term "W" in the equation for determining the
Allowable Value is defined as total recirculation flow in
percent of rated.

The Average Power Range Monitor Flow Biased Simulated
Thermal Power-High Function is required to be OPERABLE in
MODE 1 when there is the possibility of generating excessive
THERMAL POWER and potentially exceeding the SL applicable to
high pressure and core flow conditions (MCPR SL). During
MODES 2 and 5, other IRM and APRM Functions provide
protection for fuel cladding integrity. ;

i

(continued)

!
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RPS Instrumentation
B 3.3.1.1

,

.

1

f BASES

i APPLICABLE 2.c. Averace Power Ranae Monitor Fixed Neutron Flux-Hiah
SAFETY ANALYSES, q

! LCO, and The Average Power Range Monitor Fixed Neutron Flux-High
APPLICABILITY Function is capable of generating a trip signal to prevent'

! -(continued) fuel damage or excessive RCS pressure. For the
! overpressurization protection analysis of Reference 4, the

Average Power Range Monitor Fixed Neutron Flux-High
; Function is assumed to terminate the main steam isolation

valve (MSIV) closure event and, along with the safety / relief'

4 valves (S/RVs), limits the peak reactor pressure vessel
Ii (RPV) pressure to less than the ASME Code limits. The

: control rod drop accident (CRDA) analysis (Ref. 5) takes
'

credit for the Average Power Range Monitor Fixed Neutron
Flux-High Function to terminate the CRDA.

l
The Allowable Value is based on the Analytical Limit assumed

,

in the CRDA analyses.

The Average Power Range Monitor Fixed Neutron Flux-High I

Function is required to be OPERABLE in MODE 1 where the
potential consequences'of the analyzed transients could

,

result in the SLs (e.g., MCPR and RCS pressure) being |
exceeded. Although the Average Power Range Monitor Fixed |
Neutron Flux-High Function is assumed in the CRDA analysis, '

which is applicable in MODE 2, the Average Power Range
,

Monitor Neutron Flux-High, Setdown Function conservatively I

bounds the assumed trip and, together with the assumed IRM
trips, provides adequate protection. Therefore, the Average
Power Range Monitor Fixed Neutron Flux-High Function is not
required in MODE 2.

2.d. Averaae Power Ranae Monitor-Inoo |

Three of the four APRM channels are required to be OPERABLE
for each of the APRM Functions. This Function (Inop)
provides assurance that a minimum number of APRMs are
OPERABLE. For any APRM channel, any time its mode switch is
in any position other than " Operate," an APRM module is
unplugged, or the automatic self-test system detects a
critical fault with the APRM channel, an Inop trip is sent
to all four voter channels. Inop trips from two or more
non-bypassed APRM channels result in a trip output from all
four voter channels to their associated trip system.

(continued)

BFN-UNIT 2 B 3.3-10 Amendinent



_ _ _ _ _ _ _ _ _ . _ ._ . _ . _ . _ _ _ _ _.._._.___._...._...._._y.
.

'

RPS Instrumentation
1 B 3.3.1.1
i

BASES

:

APPLICABLE 2.d. Averaae Power Ranae Monitor-Inoo (continued)
| SAFETY ANALYSES,
! LCO, and This Function was not specifically credited in the accident
j. APPLICABILITY analysis, but it is retained for the overall redundancy and
i diversity of the RPS as required by the NRC approved

licensing basis, q

There is no Allowable Value for this Function.

This Function is required to be OPERABLE in the MODES where.

; the APRM Functions are required. ;
.

2.e. 2-Out-0f-4 Voter
i

; The 2-Out-0f-4 Voter Function provides the interface between
,

; the APRM Functions and the final RPS trip system logic. As 1
4 such, it is required to be OPERABLE in the MODES where the i

j APRM Functions are required and is necessary to support the
safety analysis applicable to each of those Functions.i

! Therefore, the 2-Out-0f-4 Voter Function needs to be
,

i OPERABLE in MODES I and 2. |

| All four voter channels are required to be OPERABLE. Each
! voter channel includes self-diagnostic functions. If any

I
| voter channel detects a critical fault in its own I

i processing, a trip is issued from that voter channel to the
i associated trip system.

f There is no Allowable Value for this Function.

3. Reactor Vessel Steau. Dome Pressure-Hich'

An increase in the RPV pressure during reactor operation
compresses the steam voids and results in a positive |

reactivity insertion. This causes the neutron flux and |
THERMAL POWER transferred to the reactor coolant to '

increase, which could challenge the integrity of the fuel
cladding and the RCPB. The Reactor Vessel Steam Dome

'

Pressure-High. Function initiates a scram for transients
that result in a pressure increase, counteracting the
pressure increase by rapidly reducing core power. For the
overpressurization protection analysis of Reference 4,
reactor scram (the analyses conservatively assume scram on
the Average Power Range Monitor Fixed Neutron Flux-High

(continued)

BFN-UNIT 2 B 3.3-11 Amendment



. - - . . . . . .. . . .,

i

RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE 3. Reactor Vessel Steam Dome Pressure-Hiah (continued),

SAFETY ANALYSES,.

; LCO, and signal, not the Reactor Vessel Steam Dome Pressure-High
APPLICABILITY signal), along with the S/RVs, limits the peak RPV pressure

to less than the ASME Section III Code limits.;

High reactor pressure signals are initiated from four
pressure transmitters that sense reactor pressure. The
Reactor Vessel Steam Dome Pressure-High Allowable Value is.

chosen to provide a sufficient margin to the ASME Section.

III Code limits during the event.
.

Four channels of Reactor Vessel Steam Dome Pressure-High.

Function, with two channels in each trip system arranged in
a one-out-of-two logic, are required to be OPERABLE to'

: ensure that no single instrument failure will preclude a
' scram from this Function on a valid signal. The Function is
; required to be OPERABLE in MODES 1 and 2 when the RCS is

pressurized and the potential for pressure increase exists.

!

| 4. Reactor Vessel Water level-Low. Level 3
.

j Low RPV water level indicates the capability to cool the
fuel may be threatened. Should RPV water level decrease too,

far, fuel damage could result. Therefore, a reactor scram
is initiated at Level 3 to substantially reduce the heat

i generated in the fuel from fissior.. The Reactor Vessel
Water Level-Low, Level 3 Function is assumed in the-

a analysis of the recirculation line break (Ref. 6). The
{' reactor scram reduces the amount of energy required to be

absorbed and, along with the actions of the Emergency Core
Cooling Systems (ECCS), ensures that the fuel peak cladding
temperature remains below the limits of 10 CFR 50.46.

Reactor Vessel Water Level-Low, Level 3 signals are
initiated from four level transmitters that sense the
difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel.

Four channels of Reactor Vessel Water Level-Low, Level 3
Function, with two channels in each trip system arranged in
a one-out-of-two logic, are required to be OPERABLE to

(continued)
_
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i- RPS Instrumentation
| B 3.3.1.1 ;

| |
4

: BASES

!,
.

,

|
APPLICABLE 4. Reactor Vessel Water Level-Low. Level 3 (continued)'
SAFETY ANALYSES,

; LCO, and ensure that no single instrument failure will preclude a i

! APPLICABILITY scram from this Function on a valid signal. '

;

; The Reactor Vessel Water Level-Low, Level 3 Allowable Value
' is selected to ensure that (a) during normal operation the

steam dryer skirt is not uncovered (this protects availabley

! recirculation pump net positive suction head (NPSH) from
j significant carryunder), and (b) for transients involving
i loss of all normal feedwater flow, initiation of the low l

pressure ECCS subsystems at Reactor Vessel Water-Low Low
Low, Level I will not be required.;

(

j The Function is required in MODES 1 and 2 where considerable
i energy exists in the RCS resulting in the limiting

,

I

|..
transients and accidents. ECCS initiations at Reactor
Vessel Water Level-Low Low, Level 2 and Low Low Low, 1

! Level 1 provide sufficient protection for level transients |
in all other MODES.

! 5. Main Steam Isolation Valve-Closure i

: I

MSIV closure results in loss of the main turbine and the'

condenser as a heat sink for the nuclear steam' supply system ,

'

j and indicates a need to shut down the reactor to reduce heat
; generation. Therefore, a reactor scram is initiated on a

Main Steam Isolation Valve-Closure signal before the MSIVs
4

{ are completely closed in anticipation of the complete loss
j of the normal heat sink and subsequent overpressurization

. transient. However, for the overpressurization protection
! analysis of Reference 4, the Average Power Range Monitor i

1 Fixed Neutron Flux-High Function, along with the S/RVs, '

| limits the peak RPV pressure to less than the ASME Code
limits. That is, the direct scram on position switches for

: MSIV closure events is not assumed in the overpressurization
! analysis. Additionally, MSIV closure is assumed in the
j transients analyzed in Reference 7 (e.g., low steam line

pressure, manual closure of MSIVs, high steam line flow).
,

The reactor scram reduces the amount of energy required to
be absorbed and, along with the actions of the ECCS, ensures
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46.

(continued)
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RPS Instrumentation
j B 3.3.1.1

BASES'

,

! APPLICABLE 5. Main Steam Isolation Valve-Closure (continued)
; SAFETY ANALYSES,

LCO, and MSIV closure signals are initiated from position switches
APPLICABILITY located on each of the eight MSIVs. Each MSIV has two

;,

position switches; one inputs to RPS trip system A while the
: other inputs to RPS trip system B. Thus, each RPS trip i

'

i system receives an input from eight Main Steam Isolation
; Valve-Closure channels, each consisting of one position
: switch. The logic for the Main Steam Isolation

Valve-Closure Function is arranged such that either the )
; inboard or outboard valve on three or more of the main steam |
| lines must close in order for a scram to occur.

| The Main Steam Isolation Valve-Closure Allowable Value is
: specified to ensure that a scram occurs prior to a
: significant reduction in steam flow, thereby reducing the
; severity of the subsequent pressure transient.
!

Sixteen channels of the Main Steam Isolation Valve-Closure
i Function, with eight channels in each trip system, are

required to be OPERABLE to ensure that no single instrument ,

d

|failure will preclude the scram from this Function on a'

4 valid signal. This Function is only required in MODE 1
; since, with the MSIVs open and the heat generation rate

high, a pressurization transient can occur if the MSIVsi

! close. In MODE 2, the heat generation rate is low enough so
j that.the other diverse RPS functions provide sufficient 4

|
protection.

!
,

6. Drywell Pressure-Hioh I

High pressure in the drywell could indicate a break in the
RCPB. A reactor scram is initiated to minimize the4

i possibility of fuel damage and to reduce the amount of
i energy being added to the coolant and the drywell. The
] Drywell Pressure-High Function is a secondary scram signal
a to Reactor Vessel Water Level-Low, level 3 for LOCA events
! inside the drywell. However, no credit is taken for a scram

-initiated from this Function for any of the DBAs analyzed in
,

the FSAR. This Function was not specifically credited in
,

; the accident analysis, but it is retained for the overall
redundancy and diversity of the RPS as required by the NRC
approved licensing basis.

(continued)
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RPS Instrumentation )
j B 3.3.1.1 1

1

^

BASES

j

APPLICABLE 6. Drywell Pressure-Hioh (continued) I,

i SAFETY ANALYSES, j

; LCO, and High drywell pressure signals are initiated from four
APPLICABILITY pressure transmitters that sense drywell pressure. The.

Allowable Value was selected to be as low as possible and
indicative of a LOCA instde primary containment.

4

: Four channels of Drywell' Pressure-High Function, with two !
! channels in each trip system arranged in a one-out-of-two

logic, are required to be OPERABLE to ensure that no singlei

instrument failure will preclude a scram from this Function.

on a valid signal. The Function is required in MODES 1
: and 2 where considerable energy exists in the RCS, resulting

in the limiting transients and accidents.
!

! 7a. 7b. Scram Discharae Volume Water level-Hiah
!

The SDV receives the water displaced by the motion of the
CRD pistons during a reactor scram. Should this volume.

! fill to a point where there is insufficient volume to accept
the displaced water, control rod int.artion would be#

hindered. Therefore, a reactor scram is initiated while the
remaining free volume is still sufficient to accommodate the<

water from a full core scram. The two types of Scram,

; Discharge Volume Water Level-High Functions are an input to
the RPS logic. No credit is taken for a scram initiated
from these Functions for any of the design basis accidents
or transients analyzed in the FSAR. However, they are
retained to ensure the RPS remains OPERABLE.

SDV water level is measured by two diverse methods. The
level in each of the two SDVs is measured by two float type
level switches and two thermal probes for a total of eight
level signals. The outputs of these devices are arranged so
that there is a signal from a level switch and a thermal
probe to each RPS logic channel. The level measurement
instrumentation satisfies the recommendations of
Reference 8.

,

The Allowable Value is chosen low enough to ensure that
there is sufficient volume in the SDV to acconundate the
water from a full scram.

(continued)
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<

APPLICABLE 7a. 7b. Scram Discharae Volume Water Level-Hiah4

SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY Four channels of each type of Scram Discharge Volume Water

Level-High Function, with two channels of each type in each
trip system, are required to be OPERABLE to ensure that no
single instrument failure will preclude a scram from these
Functions on a valid signal. These Functions are required
in MODES 1 and 2, and in MODE 5 with any control rod
withdrawn from a core cell containing one or more fuel
assemblies, since these are the MODES and other specified
conditions when control rods are withdrawn. At all other
times, P.his Function may be bypassed.

8. Turbine Stoo Valve-Closure

Closure of the T3Vs results in the loss of a heat sink that
produces reactor pressure, neutron flux, and heat flux
transients that must be limited. Therefore, a reactor scram
is~1nitiated at the start of TSV closure in anticipation of
the transients that would result from the closure of these
valves. The Turbine Stop Valve-Closure Function is the
primary scram signal for the turbine trip event analyzed in
Reference 7. For this event, the reactor scram reduces the
amount of energy required to be absorbed and, along with the
actions of the End of Cycle Recirculation Pump Trip
(E0C-RPT) System, ensures that the MCPR SL is not exceeded.

Turbine Stop Valve-Closure signals are initiated from
position switches located on each of the four TSVs. Two
independent position switches are associated with each stop
valve. One of the two switches.provides input to RPS trip
system A; the other, to RPS trip system B. Thus, each RPS
trip system receives an input from four Turbine Stop
Valve-Closure channels, each consisting of one position
switch. The logic for the Turbine Stop Valve-Closure
Function is such that three or more TSVs must be closed to
produce a scram. This Function must be enabled at THERMAL
POWER a 30% RTP. This is normally accomplished
automatically by pressure transmitters sensing turbine first
stage pressure; therefore, opening the turbine bypass valves
may affect this function.

(continued)
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BASES
;

i

i APPLICABLE 8. Turbine Ston Valve-Closure (continued)
SAFETY ANALYSES,

. LCO, and The Turbine Stop Valve-Closure Allowable Value is selected
! APPLICABILITY to be high enough to detect inminent TSV closure, thereby
j reducing the severity of the subsequent pressure transient.

4 Eight channels of Turbine Stop Valve-Closure Function, with
3

four channels in each trip system, are required to be
; OPERABLE to ensure that no single instrument failure will

preclude a scram from this Function if any three TSVs shouldi

close. This Function is required, consistent with analysis
: assumptions, whenever THERMAL POWER is a 30% RTP. This
|. Function is not required when THERMAL POWER is < 30% RTP
| since the Reactor Vessel Steam Dome Pressure-High and the
i Average Power Range Monitor Fixed Neutron Flux-High

Functions are adequate to maintain the necessary safety
margins.

9. Turbine Control Valve Fast Closure. Trio Oil
Pressure-Low

Fast closure of the TCVs results in the loss of a heat sink
that produces reactor pressure, neutron flux, and heat flux
transients that must be limited. Therefore, a reactor scram
is initiated on TCV fast closure in anticipation of the
transients that would result from the closure of these
valves. The Turbine Control Valve Fast Closure, Trip 011
Pressure-Low Function is the primary scram signal for the
generator load rejection event analyzed in Reference 7. For
this event, the reactor scram reduces the amount of energy
required to be absorbed and, along with the actions of the
EOC-RPT System, ensures that the MCPR SL is not exceeded.

Turbine Control Valve Fast Closure, Trip 011 Pressure-Low
signals are initiated by the electrohydraulic control (EHC)
fluid pressure at each control valve. One pressure
transmitter is associated with each control valve, and the

. signal trom each transmitter is assigned to a separate RPS
logic channel. 'This Function must be enabled at THERMAL
POWER a 30% RTP. This is normally accomplished
automatically by pressure transmitters sensing turbine first
stage pressure; therefore, opening the turbine bypass valves
may affect this function.

(continued)
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'

BASES

:
?

1 APPLICABLE 9. Turbine Control Valve Fast Closure. Trio 011
j SAFETY ANALYSES, Pressure-Low (continued)
| LCO, and

APPLICABILITY The Turbine Control Valve Fast Closure, Trip 011
! Pressure-Low Allowable Value is selected high enough to
| detect imminent TCV fast closure.

j Four channels of Turbine Control Valve Fast Closure, Trip
011 Pressure-Low Function with two channels in each tripi

system arranged in a one-out-of-two logic are required to be,

s OPERABLE to ensure that no single instrument failure will
i preclude a scram from this Function on a valid signal. This

Function is required, consistent with the analysis,

! assumptions, whenever THERMAL POWER is 2: 30% RTP. This
j Function is not required when THERMAL POWER is.< 30% RTP,
i since the Reactor Vessel Steam Dome Pressure-High and the
i Average Power Range Monitor Fixed Neutron Flux-High
j Functions are adequate to maintain the necessary safety
| margins.
k |

10. Reactor Mode Switch-Shutdown Position

i The Reactor Mode Switch-Shutdown Position Function provides
; signals, via the manual scram logic channels, directly to

!

the scram pilot solenoid power circuits. These manual scram-

logic channels are redundant to the automatic protective ;

instrumentation channels and provide manual reactor trip
capability. This Function was not specifically credited in
the accident analysis, but it is retained for the overall
redundancy and diversity of the RPS as required by the NRC
approved licensing basis.

The reactor mode switch is a single switch with four
channels, each of which provides input into one of the RPS
logic channels.

There is no Allowable Value for this Function, since the
channels are mechanically actuated based solely on reactor
mode switch position.

Two channels of Reactor Mode Switch-Shutdown Position
Function, with one channel in each trip system, are
available and required to be OPERABLE. The Reactor Mode
Switch-Shutdown Position Function is required to be

(continued)
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APPLICABLE 10. Reactor Mode Switch-Shutdown Position (continued)
SAFETY ANALYSES,
LCO, and OPERABLE in MODES 1 and 2, and MODE 5 with any control rod

,

APPLICABILITY withdrawn from a core cell'containing one or more fuel
assemblies, since these are the MODES and other specified

'

conditions when control rods are withdrawn.

11. Manual Scram

The Manual Scram push button channels provide signals, via
the manual scram logic channels, directly to the scram pilot
solenoid power circuits. These manual scram logic channels
are redundant to the automatic protective instrumentation

' channels and provide manual reactor trip capability. This
Function was not specifically credited in the accident
analysis but it is retained for the overall redudancy and
diversity of the RPS as required by the NRC approved
licensing basis.

There is one Manual Scram push button channel for each of
the two RPS manual scram logic channels. In order to cause
a scram it is necessary that each channel in both manual
scram trip systems be actuated.

'

There is no Allowable Value for this Function since the
channels are mechanically actuated based solely on the
position of the push buttons.

Two c'hannels of Manual Scram with one channel in each manual
scram trip system are available and required to be OPERABLE
in MODES 1 and 2, and in MODE 5 with any control rod
withdrawn from a core cell containing one or more fuel
assemblies, since these are the MODES and other specified
conditions when control rods are withdrawn.

12. RPS Channel Test Switches

There are four RPS thannel Test Switches, one associated
with each of the four automatic scram logic channels (A1,
A2, B1, and B2). These keylock switches allow the operator
to test the OPERABILITY of each individual logic channel
without the necessity of using a scram function trip. When
the RPS Channel Test Switch is placed in test, the

(continued)
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B 3.3.1.1

BASES

7

APPLICABLE 12. RPS Channel Test Switches (continued)
-SAFETY ANALYSES,-

LCO, and associated scram logic channel is deenergized and
APPLICABILITY OPERABILITY of the channel's scram contactors can be

' confirmed. The RPS Channel Test Switches are not-

specifically credited in the accident analysis. However,
because the Manual Scram Function at Browns Ferry Nuclear
Plant is not configured the same as the generic model in.

Reference 9, the RPS Channel Test Switches are included in
i the analysis in Reference 11. Reference 11 concludes that
| the Surveillance Frequency extensions for RPS functions,

,

described in Reference 9, are not affected by the difference l
; in configuration since each automatic RPS channel has a test !

switch which is functionally the same as the manual scram;

: switches in the generic model. Weekly testing of scram
contactors is credited in Reference 9 with supporting the4

| Surveillance Frequency extension of the RPS functions.

There is no Allowable Value for this Function since the
2 channels are mechanically actuated solely on the position of

|

the switches.

Four channels of the RPS Channel Test Switch Function with
two channels in each trip system arranged in a one-out-of-'

two logic are available and required to be OPERABLE. The !;

function is required in MODES 1 and 2, and in MODE 5 with
,

any control rod withdrawn from a core cell containing one or'

more fuel assemblies, since these are the MODES and other i3

j specified conditions when control rods are withdrawn. I

/

11 Low Scram Pilot Air Header Pressure

The Low Scram Pilot Air Header Pressure trip performs the
same function as the high water level in the scram discharge
instrument volume for fast fill events in.which the high
level instrument response time may not be adequate. A fast
fill event is postulated for certain degraded control air
events in which the scram outlet valves unseat enough to
allow 5 gpm per drive leakage into the scram discharge '

volume but not enough to cause rod insertion.

The Allowable Value is chosen low enough to ensure that
there is sufficient volume in the SDV to accommodate the
water from a full scram.

(continued)
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I
APPLICABLE 13. Low Scram Pilot Air Header Pressure (continued)
SAFETY ANALYSES,,

LCO, and Four channels of Low Scram Pilot Air Header Pressure
'

APPLICABILITY Function, with two channels in each trip system arranged in
1

*

; a one-out-of-two logic, are required to be OPERABLE to i

: ensure that no single instrument failure will preclude a
| scram from this Function on a valid signal. The function is

required in MODES 1 and 2, and in MODE 5 with any control |

| rod withdrawn from a core cell containing one or more fuel
,

assemblies, since these are the MODES and other specified' '

'

conditions when control rods are withdrawn. At all other |

times, this Function may be bypassed.-

!

ACTIONS A Note has been provided to modify the ACTIONS related to
RPS instrumentation channels. Section 1.3, Ccapletion

i Times, specifies that once a Condition has been entered,
subsequent divisions, subsystems, components, or variables-

expressed in the Condition, discovered to be inoperable or.

i not within. limits, will not result in separate entry into
the Condition. Section 1.3 also specifies that Required4

' Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial,

; entry into the Condition. However, the Required Actions for
inoperable RPS instrumentation channels provide appropriate

4 compensatory measures for separate inoperable channels. As
j such, a Note has been provided that allows separate

Condition entry for each inoperable RPS instrumentation:

j channel.
.

i A.1 and A.2 i

i |

} Because of the diversity of sensors available to provide
i trip signals and the redundancy of the RPS design, an
, allowable out of service time of 12 hours has been shown to

be acceptable (Ref. 9 and 12) to permit restoration of any |
1

; inoperable channel to OPERABLE status. . However, this out of
j service time is only acceptable provided the associated
i Function's inoperable channel is in one trip system and the

Function still maintains RPS trip capability (refer to4

i Required Actions B.1, B.2, and C.1 Bases). If the

4 inoperable channel cannot be restored to OPERABLE status
within the allowable out of service time, the channel or the

a

^

j (continued)

i
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ACTIONS A.1 and A.2 (continued)

associated trip system must be placed in the tripped
condition per Required Actions A.1 and A.2. Placing the
inoperable channel in trip (or the associated trip system in
trip) would conservatively compensate for the inoperability,
restore capability to accommodate a single failure, and
allow operation to continue. Alternatively, if it is not
desired to place the channel (or trip system) in trip (e.g.,
as in the case where placing the inoperable channel in trip
would result in a full scram), Condition D must be entered
and its Required Action taken.

.

As noted, Action A.2 is not applicable for APRM Functions<

'

2.a, 2.b, 2.c, and 2.d. Inoperability of one required APRM
channel affects both trip systems. For that condition,4

Required Action A.1 must be satisfied, and is the only
action (other than restoring operability) that will restore

,

capability to accommodate a single failure. Inoperability
; of more than one required APRM channel of the same trip

function results in loss of trip capability and entry into
Condition C, as well as entry into Condition A for each
channel.

I
B.1 and B.2 )

! l

Condition B exists when, for any one or more Functions, at i
'

least one required channel is inoperable in each trip I
system. In this condition, provided at least one channel 1

per trip system is OPERABLE, the RPS still maintains trip J

capability for that Function, but cannot accommodate a
,

single failure in either trip system. j

Required Actions B.1 and B.2 limit the time the RPS scram i

logic, for any Function, would not accommodate single,

failure in both trip systems (e.g., one-out-of-one and
one-out-of-one arrangement for a typical four channel
Function). The reduced reliability of this logic
arrangement was not evaluated in References 9 or 12 for the |
12 hour Completion Time. Within the 6 hour allowance, the
associated Function will have all required channels OPERABLE
or in trip (or any combination) in one trip system.

,

(continued)
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AC1 IONS B.1 tnd 8.2 (continued)

Completing one of these Required Actions restores RPS to a
reliability level equivalent to that evaluated in
References.9 or 12, which justified a 12 hour allowable out |of service time as presented in Condition A. The trip
system in the more degraded state should be placed in trip
or, alternatively, all the inoperable channels in that trip
system should be placed in tri a (e.g.,'a trip system with
two inoperable channels could >e in a more degraded st ue
than a trip system with four inoperable channels if the two
inoperable channels are in the same Function while the four
inoperable channels are all in different Functions). The
decision of which trip system is in the more degraded state
should be based on prudent judgment and take into account
current plant conditions (i.e., what MODE the plant is in).
If this action would result in a scram or RPT, it is
permissible to place the other trip system or its inoperable
channels in trip.

The 6 hour Completion Time is judged acceptable based on the
remaining capability to trip, the diversity of the sensors
available to provide the trip signals, the low probability
of extensive numbers of inoperabilities affecting all
diverse Functions, and the low probability of an event
requiring the initiation of a scram.

Alternately, if _ it is not desired to place the inoperable
channels (or one trip system) in trip (e.g., as in the case
where placing the inoperable channel or associated trip
system in trip would result in a scram or RPT), Condition D
must be entered and its Required Action taken.

As noted, Condition B is not applicable for APRM Functions
2.a 2.b, 2.c, and 2.d. Inoperability of an APRM channel
affects both trip systems and is not associated with a
specific trip system as are the APRM 2-out-of-4 voter and
other non-APRM channels for which Condition B applies. For
an inoperable APRM channel, Required Action A.1 must be
satisfied, and is the only action (other than restoring
operability) that will restore capability to accommodate a
single failure. Inoperability of more than one required
APRM channel results in loss of trip capability and entry
into Condition C, as well as entry into Condition A for each
channel. Because Conditions A and C provide Required

(continued)
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: ACTIONS B.1 and B.2 (continued)

Actions that are appropriate for the inoperability of APRM
Functions 2.a, 2.b, 2.c, and 2.d, and these functions are
not associated with specific trip systems as are the APRM 2-. ,

i out-of-4 voter and other non-APRM channels, Condition B does l
; not apply.

M
,

,

| Required Action C.1 is intended to ensure that appropriate )' actions are taken if multiple, inoperable, untripped
i

; channels within the same trip system for the same Function i

2 result in the Function not maintaining RPS trip capability. )
2 'A Function is considered to be maintaining RPS trip J

i capability when sufficient channels are OPERABLE or in trip
' (or the associated trip system is in trip), such that both |
: trip systems will generate a trip signal from the given |
3 Function on a valid signal.
4

The Completion Time is intended to allow the operator time
; to evaluate and repair any discovered inoperabilities. The !
' I hour Completion Time is acceptable because it minimizes
j risk while allowing time for restoration or tripping of

channels. !
,

D.d . !

Required Action D.1 directs entry into the appropriate
: Condition referenced in Table 3.3.1.1-1. The applicable
: Condition specified in the Table is Function and MODE or
1 other specified condition dependent and may change as the

IRequired Action of a previous Condition is completed. Each
i. time an inoperable channel has not met any Required Action
! of. Condition A, B, or C and the associated Completion Time

,

has expired, Condition D will be entered for that channel ;;

and provides for transfer to the appropriate subsequent'

Condition.
"

:

$
;

:

(continued)

I
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ACTIONS E.1. F.1. and G.1
(continued)

If the channel (s) is not restored to OPERABLE status or
placed in trip (or the associated trip system placed in
trip) within the allowed Completion Time, the plant must be
placed in a MODE or other specified condition in which the
LCO does not apply. The allowed Completion Times are
reasonable, based on operating experience, to reach the
specified condition from full power conditions in an orderly
manner and without challenging plant systems. In addition,
the Completion Time of Required Action E.1 is consistent
with the Completion Time provided in LC0 3.2.2, " MINIMUM
CRITICAL POWER RATIO (MCPR)."

H.1

If the channel (s) is not restored to CPERABLE status or
placed in trip (or the associated trip system placed in
trip) within the allowed Completion Time, the plant must be
placed in a MODE or other specified condition in which the
LCO does not apply. This is done by immediately initiating
action to fully insert all insertable control rods in core
cells containing one or more fuel assemblies. Control rods
in core cells containing no fuel assemblies do not affect

.

the reactivity of the core and are, therefore, not required I

to be inserted. Action must continue until all insertable
control rods in core cells containing one or more fuel
assemblies are fully inserted.

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each RPS
REQUIREMENTS instrumentation Function are located in the SRs column of

Table 3.3.1.1-1.

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated
Conditions and Required Actions may be delayed for up to |

6 hours, provided the associated Function maintains RPS trip j

l

l
1
1
1

(continued) )
|
|
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i

i SURVEILLANCE capability. Upon completion of the Surveillance, or
4 REQUIREMENTS expiration of the 6 hour allowance, the channel must

(continued) be returned to OPERABLE status or the applicable Condition-

} entered and Required Actions taken. This Note is based on
j the reliability analysis (Ref. 3) assumption of the average
j time required to perform channel Surveillance. That

analysis demonstrated that the 6 hour testing allowance does
i not significantly reduce the probability that the RPS will
i trip when necessary.
:

i
: SR 3.3.1.1.1
!

i- Performance of the CHANNEL CHECK once every 24 nours ensures
that a gross failure of instrumentation has not occurred. A4

CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It i: based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between instrument channels could be an indication of
excessive instrument drift in one of the channels or
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the

instrument has drifted outside its limit.

The Frequency is based upon operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the channels required by the LCO.

SR 3.3.1.1.2

To ensure that the APRMs are accurately indicating the true
core average power, the APRMs are calibrated to the reactor
power calculated from a heat balance. TheFrequencyofonce-j

(continued)
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|

1 SURVEILLANCE SR 3.3.1.1.2 (continued)
4

REQUIREMENTS
; per 7 days is based on minor changes in LPRM sensitivity,

which could affect the APRM reading, between performances ofa

{ SR 3.3.1.1.7.

I A restriction to satisfying this SR when < 25% RTP is
; provided that requires the SR to be met only at a 25% RTP
; because it is difficult to accurately maintain APRM
! indication of core THERMAL POWER consistent with a heat

balance when < 25% RTP. At low power levels, a high degree
i of accuracy is unnecessary because of the large, inherent
: margin to thermal limits (MCPR and APLHGR). At 2 25% RTP,
; the Surveillance is required to have been satisfactorily.

performed within the last 7 days, in accordance with;

SR 3.0.2. A Note is provided which allows an increase in4

i THERMAL POWER above 25% if the 7 day Frequency is not met
j per SR 3.0.2. In this event, the SR must be performed

within 12 hours after reaching or exceeding 25% RTP. Twelve1

i hours is based _on operating experience and in consideration
j of providing a reasonable time in which to complete the SR.

I SR 3.3.1.1.3
i
: A CHANNEL uNCTIONAL TEST is performed on each required
j channel to ensure that the entire channel will perform the
; intended function, j

.

: Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint j2

'

methodology. j
.

As noted, SR 3.3.1.1.3 is not required to be performed when
entering MODE 2 from MODE 1, since testing of the MODE 2
required IRM Functions cannot be performed in MODE 1 without
utilizing jumpers, lifted leads, or movable links. This ;

allows entry into MODE 2 if the 7 day Frequency is not met
per SR 3.0.2. In this event, the SR must be performed
within 12 hours after entering MODE 2 from MODE 1. Twelve
' hours is based on operating experience and in consideration
of providing a reasonable time in which to complete the SR.

(continued)
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SURVEILLANCE 18, 3.3.1.1.3 (continued)
REQUIREMENTS

A Frequency of 7 days provides an acceptable level of system
,

average unavailability over the Frequency interval and is i

based on reliability analysis (Ref. 9).

SR 3.3.1.1.4

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function. A Frequency of 7 days provides an
accrettble level of system average availability over the
FreqJency and is based on the reliability analysis of
Reference 9. (The RPS Channel Test Switch Function's
CHANNEL FUNCTIONAL TEST Frequency was credited in the

,

analysis to extend many automatic scram Functions' l

Frequencies.)

SR 3.3.1.1.5 and SR 3.3.1.1.6

These Surveillances are established to ensure that no gaps |
in neutron flux indication exist from suberitical to power
operation for monitoring core reactivity status.

The overlap between SRK, and IRMs is required to be
demonstrated to ensure that reactor power will not be
increased into a neutron flux region without adequate ;
indication. This is required prior to withdrawing SRMs from |

the fully inserted position since indication is being |
transitioned from the SRMs to the IRMs. !

The overlap between IRMs and APRMs is of concern when
reducing power into the IRM range. On power increases, the
system design will prevent further increases (by initiating
a rod block) if adequate overlap is not maintained. Overlap
between IRMs and APRMs exists when sufficient IRMs and APRMs
concurrently have onscale readings such that the transition
between MODE I and MODE 2 can be made without either APRM
downscale rod block, or IRM upscale rod block. Overlap
between SRMs and IRMs similarly exists when, prior to
withdrawing the SRMs from the fully inserted position, IRMs
are above mid-scale on range 1 before SRMs have reached the
upscale rod block.

(continued)
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ii SURVEILLANCE SR 3.3.1.1.5 and SR 3.3.1.1.6 (continued) 1

: REQUIREMENTS |

: As noted, SR 3.3.1.1.6 is only required to be met during
entry into MODE 2 from MODE 1. That is, after the overlap
requirement has been met and indication has transitioned to

i the IRMs, maintaining overlap is not required (APRMs may be
i reading downscale once in MODE 2).
1
! If overlap for a group of channels is not demonstrated
| (e.g., IRM/APRM overlap), the reason for the failure of the .

} Surveillance should be determined and the appropriate
channel (s) declared inoperable. Only those appropriate,

! channels that are required in the current MODE or condition
should be declared inoperable.-

i !
; A Frequency of 7 days is reasonable based on engineering

i
j judgment and the reliability of the IRMs and APRMs. l

i

SR 3.3.1.1.7
j

LPRM gain settings are determined from the local flux>

profiles measured by the Traversing Incore Probe (TIP)
: System. This establishes the relative local flux profile

for appropriate representative input to the APRM System.'

: The 1000 effective full power hours Frequency is based on
operating experience with LPRM sensitivity changes.

SR 3.3.1.1.8. SR 3.3.1.1.12 and SR 3.3.1.1.16 l

I |
j A CHANNEL FUNCTIONAL TEST is performed on each required

'

channel to ensure that the entire channel will perform the4

i intended function. Any setpoint adjustment shall be
i consistent with the assumptions of the current plant
i specific setpoint methodology. The 92 day Frequency of

SR 3.3.1.1.8 is based on the reliability analysis of
,

Reference 9.-

The 184 day Frequency of SR 3.3.1.1.16 for the APRM
Functions supplements the automatic self-test functions that:

i operate continuously in the APRM and voter channels. The
| APRM CHANNEL FUNCTIONAL TEST covers the APRM channels

(including recirculation flow processing - applicable to
:
: Function 2.b only), the 2-out-of-4 voter channels, and the

; (continued)

:
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RPS Instrumentation
B 3.3.1.1,

BASES
.

1

SURVEILLANCE SR 3.3.1.1.8. SR 3.3.1.1.12 and SR 3.3.1.1.16
REQUIREMENTS (continued)

interface connections into the RPS trip systems from the
voter channels. Any setpoint adjustment shall be consistent
with the assumptions of the current plant specific setpoint<

methodology. The 184 day Frequency of SR 3.3.1.1.16 for the
d APRM Functions is based on the reliability analysis of

Reference 12. (NOTE: The actual voting logic of the 2-out-
of-4 Voter Function is tested as part of SR 3.3.1.1.14.) A
Note for SR 3.3.1.1.16 is provided that requires the APRM
Function 2.a SR to be performed within 12 hours of entering
MODE 2 from MODE 1. Testing of the MODE 2 APRM Function
cannot be performed in MODE 1 without utilizing jumpers or
lifted leads. This Note allows entry into MODE 2 from MODE
1 if the associated frequency is not met per SR 3.0.2.
Twelve hours is based on operating experience and in
consideration of providing a reasonable time in which to
complete the SR.

The 184 day Frequency of SR 3.3.1.1.16 for the scram pilot
air header low pressure trip function is based on the
functional reliability previously demonstrated by this
function, the need for minimizing the radiation exposure
associated with the functional testing of this function, and
the increased risk to plant availability while the plant is
in a half-scram condition during the performance of the ]
functional testing versus the limited increase in I

reliability that would be obtained by the more frequent
functional testing.

The 18 month Frequency of SR 3.3.1.1.12 is based on the need
to perform this Surveillance under the conditions that apply
during a plant outage and the potential for an unplanned .

transient if the Surveillance were performed with the !

reactor at power. Operating experience has shown that these I
components usually pass the Surveillance when performed at i

the 18 month Frequency. |
|

i

SR 3.3.1.1.9. SR 3.3.1.1.10 and SR 3.3.1.1.13 I
1

A CHANNEL CALIBRATION is a complete check of the instrument |
loop and the sensor. This test verifies that the channel !

responds to the measured parameter within the necessary |
I

(continued)

!
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; RPS Instrumentation
B 3.3.1.1.

h
BASES

1- SURVEILLANCE SR 3.3.1.1.9. SR 3.3.1.1.10 and SR 3.3.1.1.13
] REQUIREMENTS (continued)
; range and accuracy. CHANNEL CALIBRATION leaves the channel
; adjusted to account for. instrument drifts between successive

calibrations consistent with the plant specific setpoint4

; methodology. For the APRM Simulated Thermal Power-High
j Function, SR 3.3.1.1.13 also includes calibrating the |
; associated recirculation loop flow channel. For MSIV-
; Closure, SDV Water Level-High (Float Switch), and TSV-
i Closure Functions, SR 3.3.1.1.13 also includes physical
j inspection and actuation of the switches. j

. Note 1 to SR 3.3.1.1.9 and SR 3.3.1.1.13 states that neutron |
4 detectors are excluded from CHANNEL CALIBRATION because they
; are passive devices, with minimal drift, and because of the
{ difficulty of simulating a meaningful signal. Changes in
! neutron detector sensitivity are compensated for by
' performing the 7 day calorimetric calibration (SR 3.3.1.1.2).
: and the 1000 effective full power hours LPRM calibration
i against the TIPS (SR 3.3.1.1.7). A second Note for

SR 3.3.1.1.9 and SR 3.3.1.1.13 is provided that requires the |
! APRM and IRM SRs to be performed within 12 hours of entering
. MODE 2 from MODE 1. Testing of the MODE 2 APRM and IRM
] Functions cannot be performed in MODE 1 without utilizing
i jumpers, lifted leads, or movable links. . This Note allows
;j entry into MODE 2 from MODE 1 if the associated' Frequency is
i not met per SR 3.0.2. Twelve hours is based on operating
i experience and in consideration of providing a reasonable
; time in which to complete the SR.
i
I The Frequency of SR 3.3.1.1.9 is based upon the assumption

of a 92 day calibration interval in the determination of the'

j magnitude of equipment drift in the setpoint analysis. The
F Frequency of SR 3.3.1.1.10 is based upon the assumption of a
j 184 day calibration interval in the determination of the

magnitude of equipment drift in the setpoint analysis. The-

Frequency of SR 3.3.1.1.13 is based upon the assumption of
,

an 18 month calibration interval in the determination of the'

i magnitude of equipment drift in the setpoint analysis.
4-
i

i SR 3.3.1.1.11

(Deleted) d
i

(continued)
~

1
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RPS Instrumentation
| B 3.3.1.1
<

BASES

j SURVEILLANCE SR 3.3.1.1.14
: REQUIREMENTS

| (continued) The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
; OPERABILITY of the required trip logic for a specific
; channel. The functional testing of control rods
: (LCO 3.1.3), and SDV vent and drain valves (LCO 3.1.8),
; overlaps this Surveillance to provide complete testing of
| the assumed safety function.

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power..

Operating experience has shown that these components usually
pass the Surveillance when performed at the 18 month
Frequency.

The LOGIC SYSTEM FUNCTIONAL TEST for APRM Function 2.e
simulates APRM trip conditions at the 2-out-of-4 voter
channel inputs to check all combinations of two tripped
inputs to the 2-out-of-4 logic in the voter channels and
APRM related redundant RPS relays.

SR 3.3.1.1.15

This SR ensures that scrans initiated from the Turbine Stop
Valve-Closure and Turbine Control Valve Fast Closure, Trip
011 Pressure-Low Functions will not be inadvertently
bypassed when THERMAL POWER is a 30% RTP. This involves
calibration of the bypass channels. Adequate margins for
the instrument setpoint methodologies are incorporated into
the actual setpoint.

If any bypass channel's setpoint is nonconservative (i.e.,
the Functions are bypassed at a 30% RTP, either due to open
main turbine bypass valve (s) or other reasons), then the
affected Turbine Stop Valve-Closure and Turbine Control
Valve Fast Closure, Trip 011 Pressure-Low Functions are
considered inoperable. Alternatively, the bypass channel
can be placed in the conservative condition (nonbypass). If

placed in the nonbypass condition (Turbine Stop
Valve-Closure and Turbine Control Valve Fast Closure, Trip
Oil Pressure-Low Functions are enabled), this SR is met and
the channel is considered OPERABLE.

(continued)
i
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RPS Instrumentation.

B 3.3.1.1

BASES

SURVEILLANCE SR 3.3.1.1.15 (continued)
REQUIREMENTS

The Frequency of 18 months is based on engineering judgment
and reliability of the components.

REFERENCES 1. FSAR, Section 7.2.

2. FSAR, Chapter 14.

3. NEDO-23842, " Continuous Control Rod tfithdrawal in the
Startup Range," April 18, 1978.

4. FSAR, Appendix N.

5. FSAR, Section 14.6.2.

6. FSAR, Section 6.5.

7. FSAR, Section 14.5.

8. P. Check (NRC) letter to G. Lainas (NRC), "BWR Scram
Discharge System Safety Evaluation," December 1, 1980.

9. NEDC-30851-P-A, " Technical Specification Improvement
Analyses for BWR Reactor Protection System,"
March 1988.

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

11. MED-32-0286, " Technical Specification Improvement
Analysis for Browns Ferry Nuclear Plant, Unit 2,"
October 1995.

12. NEDC-32410P-A, " Nuclear Measurement Analysis and
Control Power Range Neutron Monitor (NUMAC PRNM)
Retrofit Plus Option III Stability Trip Function,"
October 1995.
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Control Rod Block Instrumentation
B 3.3.2.1

B 3.3 INSTRUMENTATION

8 3.3.2.1 Control Rod Block Instrumentation

.

BASES

BACKGROUND Control rods provide the primary means for ' control of
reactivity changes. Control rod block instrumentation
includes channel sensors, logic circuitry, switches, and
relays that are designed to ensure that specified fuel;

design limits are not exceeded for postulated transients and
accidents. During high power operation, the rod block
monitor (RBM) provides protection for control rod withdrawal,

error events. During low power operations, control rod
blocks from the rod worth minimizer (RWM) enforce specific
control rod sequences designed to mitigate the consequences

~

of the control rod drop accident (CRDA). During shutdown
conditions, control rod blocks from the Reactor Mode
Switch-Shutdown Position Function ensure that all control
rods remain inserted to prevent inadvertent criticalities.

i

| The purpose of the RBM is to limit control rod withdrawal if
; localized neutron flux exceeds a predetermined setpoint

during control rod manipulations. It is assumed to function
to block further control rod withdrawal to preclude a MCPR

: Safety Limit (SL) violation. The RBM supplies a trip signal
to the Reactor Manual Control System (RMCS) to appropriately
inhibit control rod withdrawal during power operation above
the low power range setpoint. The RBM has two channels,
either of which can initiate a control rod block when the,

channel output exceeds the control rod block setpoint. One
RBM channel inputs into one RMCS rod block circuit and the.

other RBM channel inputs into the second RMCS rod block
circuit. The RBM channel signal is generated by averaging a
set of local power range monitor (LPRM) signals at various'

core heights surrounding the control rod being withdrawn. A
signal from one of the four redundant average power range
monitor (APRM) channels supplies a reference signal for one
of the RBM channels and a signal from another of the APRM
channels supplies the reference signal to the second RBMi

channel. This reference signal is used to determine which
RBM range setpoint (low, intermediate or high) is enabled.
If the APRM is indicating less than the low power setpoint,
the RBM is automatically bypassed. The RBM is also'

automatically bypassed if a peripheral control rod isi

selected (Ref.1).-

(continued)
1
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Control Rod Block Instrumentation3

B 3.3.2.1

i |
BASES |

l

J BACKGROUNO The purpose of the RWM is to control rod patterns -during '

! (continued) startup and shutdown, such that only specified control rod )
' sequences and relative positions are allowed over the
] operating range from all control rods inserted to 10% RTP.

,

; The sequences effectively limit the potential amount and I

rate of reactivity increase during a CRDA. Prescribed;

control rod sequences are stored in the RWM, which will
. initiate control rod withdrawal and insert blocks when the
| actual sequence deviates beyond allowarices from the stored
i sequence. The RWM determine.s the actual sequence based

position indication for each control rod. The RWM also uses"

: feedwater flow and steam flow signals to determine when the
| reactor power is above the preset power level at which the
< RWM is automatically bypassed (Ref. 2). The RWM is a single
! channel system that provides input into both RMCS rod block
! circuits.

i
'

With the reactor mode switch in the shutdown position, a
; control rod withdrawal block is applied to all control rods
i to ensure that the shutdown condition is maintained. This
i Function prevents inadvertent criticality as the result of a

,

control rod withdrawal during MODE 3 or 4, or during MODE 5 :1

; when the reactor mode switch is required to be in the i

4 shutdown position. The reactor mode switch has two
| channels, each inputting into a separate RMCS rod block ;

! circuit. A rod block in either RMCS circuit will provide a 1

control rod block to all control rods.;

i

! APPLICABLE 1. Rod Block Monitor
| SAFETY ANALYSES,
j LCO, and The RBM is designed to prevent violation of the MCPR
! APPLICABILITY SL and the cladding 1% plastic strain fuel design limit that
| may result from a single control rod withdrawal error (RWE)
; event. The analytical methods and assumptions used in
! evaluating the RWE event are summarized in Reference 3. A
: statistical analysis of RWE events was performed to
! determine the RBM response for both channels for each event.
1 From these responses, the fuel thermal performance as a
i function of RBM Allowable Value was determined. The

Allowable Values are chosen as a function of power level.;

Based on the specified Allowable Values, operating limits''

are established,
;

i.
-

(continued)
:

i
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Control Rod Block Instrumentation
B 3.3.2.1

BASES

APPLICABLE 1. Rod Block Monitor (continued)
SAFETY ANALYSES,
LCO, and The RBM Function satisfies Criterion 3 of the NRC Policy i
APPLICABILITY Statement (Ref. 10). I

;

Two channels of the RBM are required to be OPERABLE, with
their setpoints within the appropriate Allowable Value for
the associated power range to ensure that no single

;instrument failure can preclude a rod block from this |
Function. The setpoints are calibrated consistent with "

aoplicable setpoint methodology (nominal trip setpoint).

Nominal trip setpoints are specified in the setpoint
calculations. The nominal setpoints are selected to ensure
that the setpoints do not exceed the Allowable Values
between successive CHANNEL CALIBRATIONS. Operation with a
trip setpoint less conservative than the nominal trip
setpoint, but within its Allowable Value, is acceptable.
Trip setpoints are those predetermined values of output at
which an action should take place. The setpoints are
compared to the actual process parameter (e.g., reactor
power), and whe, the measured output value of the process
parameter exceeds the setpoint, the associated device (e.g.,
trip unit) changes state. The analytic limits are derived i

from the limiting values of the process parameters obtained I

from the safety analysis. The Allowable Values are derived
from the analytic limits, corrected for calibration, ;

process, and some of the instrument errors. The trip '

setpoints are then determined accounting for the remaining
instrument errors (e.g., drift). The trip setpoints derived ;

~

in this manner provide adequate protection because
instrumentation uncertainties, process effects, calibration
tolerances, instrument drift, and severe environmental
effects (for channels that must function in harsh
environments as defined by 10 CFR 50.49) are accounted for.

The RBM is assumed to mitigate the consequences of an RWE
event when operating 2 28% RTP. Below this power level, the |
consequences of an RWE event will not exceed the MCPR SL
and, therefore, the RBM is not required to be OPERABLE
(Ref. 3). When operating < 90% RTP, analyses (Ref. 3) have
shown that with an initial MCPR 21.75, no RWE event will |
result in exceeding the MCPR SL. Also, the analyses
demonstrate that when operating at a 90% RTP with
MCPR a 1.44, no RWE event will result in exceeding the MCPR |

(continued)
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Control Rod Block Instrumentation
B 3.3.2.1

.

BASES

APPLICABLE 1. Rod Block Monitor (continued)
SAFETY ANALYSES,

. LCO, and SL (Ref. 3). Therefore, under these conditions, the RBM is
APPLICABILITY also not required to be OPERABLE.

d

2. Rod Worth Minimizer

The RWM enforces the banked position withdrawal sequence
(BPWS) to ensure that the initial conditions of the CRDA<

analysis are not violated. The analytical methods and
assumptions used in evaluating the CRDA are summarized in
References 4, 5, 6, and 7. The BPWS requires that control;

rods be moved in groups, with all control rods assigned to a.

specific group required to be within specified banked
positions. Requirements that the control rod sequence is in

: compliance with the BPWS are specified in LC0 3.1.6, " Rod
' Pattern Control."

| The RWM Function satisfies Criterion 3 of the NRC Policy
'

Statement (Ref. 10).

Since the RWM is designed to act as a backup to operator
control of the rod sequences, only one channel of the RWM is
available and required to be OPERABLE (Ref. 7). Special
circumstances provided for in the Required Action of
LC0 3.1.3, " Control Rod OPERABILITY," and LCO 3.1.6 may
necessitate bypassing the RWM to allow continued operation
with inoperable control rods, or to allow correction of a
control rod pattern not in compliance with the BPWS. The
RWM may be bypassed as required by these conditions, but
then it must be considered inoperable and the Required
Actions of this LCO followed.

Compliance with the BPWS, and therefore OPERABILITY of the,

RWM, is required in MODES 1 and 2 when THERMAL POWER is
< 10% RTP. When THERMAL POWER is > 10% RTP, there is no
possible control rod configuration that results in a control
rod worth that could exceed the 280 cal /gm fuel damage limit
during a CRDA (Refs. 5 and 7). In MODES 3 and 4, all
control rods are required to be inserted into the core;
therefore, a CRDA cannot occur. In MODE 5, since only a
single control rod can be withdrawn from a core cell
containing fuel assemblies, adequate SDM ensures that the

.

(continued)
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!
! Control Rod Block Instrumentation

B 3.3.2.1,

l

f BASES

d

. APPLICABLE 2. Rod Worth Minimizer (continued)*

SAFETY ANALYSES,
LCO, and consequences of a CROA are acceptable, since the reactor

; APPLICABILITY will be subcritical.
i

|- 3. Reactor Mode Switch-Shutdown Position

. During MODES 3 and 4, and during MODE 5 when the reactor
i mode switch is required to be in the shutdown position, the
i core is assumed to be subcritical; therefore, no positive
; reactivity insertion events are analyzed. The Reactor Mode

Switch-Shutdown Position control rod withdrawal block
'j ensures that the reactor remains subcritical by blocking

control rod withdrawal, thereby preserving the assumptions
of the safety analysis. )

The Reactor Mode Switch-Shutdown Position Function
satisfies Criterion 3 of the NRC Policy Statement (Ref.10).

Two channels are required to be OPERABLE to ensure that no
single channel failure will preclude a rod block when
required. There is no Allowable Value for this Function
since the channels are mechanically actuated based solely on
reactor mode switch position.

s

During shutdown conditions (MODE 3, 4, or 5), no positive
reactivity insertion events are analyzed because assumptions
are that control rod withdrawal blocks are provided to
prevent criticality. Therefore, when the reactor mode
switch is in the shutdown position, the control rod
withdrawal block is required to be OPERABLE. During MODE 5
with the reactor mode switch in the refueling position, the
refuel position one-rod-out interlock (LCO 3.9.2, " Refuel
Position One-Rod-Out Interlock") provides the required
control rod withdrawal blocks.

8.d

With one RBM channel inoperable, the remaining OPERABLE
channel is adequate to perform the control rod block
function; however, overall reliability is reduced because a
single failure in the remaining OPERABLE channel can result

(continued) j
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Control Rod Block Instrumentation
8 3.3.2.1

BASES

ACTIONS M (continued)
in no control rod block capability for the RBM. .For this
reason, Required Action A.1 requires restoration of the
inoperable channel to OPERABLE status. The Completion Time -

of 24 hours is based on the low probability of an event
occurring coincident with a failure in the remaining
OPERABLE channel.

M
If Required Action A.1 is not met and the associated
Completion Time has expired, the inoperable channel must be
placed in trip within 1 hour. If both RBM channels are
inoperable, the R8M is not capable of performing its
intended function; thus, one channel must also be placed in 6

trip. This initiates a control rod withdrawal block,
thereby ensuring'that the RBM function is met.

The I hour Completion Time is intended to allow the operator
time to evaluate and repair any discovered inoperabilities
and is acceptable because it minimizes risk while allowing
time for restoration or tripping of inoperable channels.

C.1.'C.2.1.1. C.2.1.2. and C.2.2

With the RWM inoperable during a reactor startup, the i
operator is'still capable of enforcing the prescribed ,

control rod sequence. However, the overall reliability is l
reduced because a single operator error can result in I

violating the control rod sequence. Therefore, control rod
rovement must be immediately suspended except by scram.
Alternatively, startup may continue if at least 12 control
rods have already been withdrawn, or a reactor startup with
an inoperable RWN during withdrawal of one or more of the
first 12 rods was not performed in.the last 12 months.
These requirements minimize the number of reactor startups
initiated with the RWM inoperable. Required Actions C.2.1.1
and C.2.1.2 require verification of these conditions by
review of plant' logs and control room indications. Once
Required Action d.2.1.1 or C.2.1.2 is satisfactorily
completed, control rod withdrawal may proceed in accordance
with the restrictions imposed by Required Action C.2.2.

(continued)
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Control Rod Block Instrumentation
'

B 3.3.2.1

i
BASES

ACTIONS C.I. C.2.1.1. C.2.1.2. and C.2.2 (continued)|
'

Required Action C.2.2 allows for the RWM Function to be
performed manually and requires a double check of compliance:

with the prescribed rod sequence by a second licensed
operator (Reactor Operator or Senior Reactor Operator) or

'

other qualified member of the technical staff (e.g., a
qualified shift technical advisor or reactor engineer). The,

: RWM may be bypassed under these conditions to allow
a continued operations. In addition, Required Actions of

LCO 3.1.3 and LCO 3.1.6 may require bypassing the RWM,'

during which time the RWM must be considered inoperable with,

i Condition C entered and its Required Actions taken.
)

).
i D_d

| With the RWM inoperable during a reactor shutdown, the
: operator is still capable of enforcing the prescribed
i control . rod sequence. Required Action 0.1 allows for the

RWM Function to be performed manually and requires a double
3
; check of compliance with the prescribed rod sequence by a
! second licensed operator (Reactor Operator or Senior Reactor

Operator) or other qualified member of the technical staff.
The RWM may be bypassed under these conditions to allow the,

reactor shutdown to continue.;
d

j E.1 and E.2

[ With one Reactor Mode Switch-Shutdown Position control rod
: withdrawal block channel inoperable, the remaining OPERABLE
| channel is adequate to perform the control rod withdrawal

block function. However, since the Required Actions are
i consistent with the normal action of an OPERABLE Reactor
| Mode Switch-Shutdown Position Function (i.e., maintaining
i all control rods inserted), there is no distinction between
j having one or two channels inoperable.

} In both cases (one or both channels inoperable), suspending
j all control rod withdrawal and initiating action to fully
j insert all insertable control rods in core cells containing

one or more fuel assemblies will ensure that the core isi

subcritical with adequate SDM ensured by LCO 3.1.1. Control
rods in core cells containing no fuel assemblies do not

(continued)

.
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I Control Rod Block Instrumentation
B 3.3.2.1

'

BASES

ACTIONS E.1 and E.2 (continued)

i affect the reactivity of the core and are therefore not
* required to be inserted. Action must continue until all
! insertable control rods in core cells containing one or more

fuel assemblies are fully inserted.
l

;

! SURVEILLANCE As noted at the beginning of the SRs, the SRs for each
j REQUIREMENTS Control Rod Block instrumentation Function are found in the
i SRs column of Table 3.3.2.1-1.
'

The Surveillances are modified by a second Note (Note 2) to
j indicate that when an RBM channel is placed in an inoperable
; status solely for performance of required Surveillances,

entry into associated Conditions and Required Actions may be I4

1 delayed for up to 6 hours provided the associated Function
' maintains control rod block capability. Upon completion of I

the Surveillance, or expiration of the 6 hour allowance, the
channel must be returned to OPERABLE status or the ;

applicable Condition entered and Required Actions taken. |
This Note is based on the reliability analysis (Ref. 9) ;

assumption of the average time required to perform a channel
Surveillance. That analysis demonstrated that the 6 hour
testing allowance does not significantly reduce the
probability that a control rod block will be initiated when
necessary.

SR 3.3.2.1.1

A CHANNEL FUNCTIONAL TEST is performed for each RBM channel
to ensure that the entire channel will perform the intended
function. It includes the Reactor Manual Control System
input.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology. The Frequency of 184 days is based on
reliability analyses (Ref. 11).

(continued)
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B 3.3.2.1

BASES
1

|

SURVEILLANCE SR 3.3.2.1.2 and SR 3.3.2.1.3
REQUIREMENTS

(continued) A CHANNEL FUNCTIONAL TEST is performed for the RWM to ensure
that the entire system will perform the intended function.
The CHANNEL FUNCTIONAL TEST for the RWM is performed by |
attempting to withdraw a control rod not in compliance with '

the prescribed sequence and verifying a control rod block
occurs. This test is performed as soon as possible after
the applicable conditions are entered. As noted in the SRs,
SR 3.3.2.1.2 is not required to be performed until I hour
after any control rod is withdrawn at s 10% RTP in MODE 2. .

As noted, SR 3.3.2.1.3 is not required to be performed until i
1 hour after THERMAL POWER is reduced to s 10% RTP in

- MODE 1. This allows entry into MODE 2 for SR 3.3.2.1.2, and
THERMAL POWER reduction to s 10% RTP for SR 3.3.2.1.3, to
perform the required Surveillance if the 92 day Frequency is
not met per SR 3.0.2. The 1 hour allowance is based on
operating experience and in consirjeration of providing a
reasonable time in which to complete the SRs. The
Frequencies are based on reliability analysis (Ref. 8).

1

SR 3.3.2.1.4

A CHANNEL CALIBRATION is a complete check of the instrument
,

loop and the sensor. This test verifies the channel ;
responds to the measured parameter within the necessary I

range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

As noted, neutron detectors are excluded from the CHANNEL
CALIBRATION because they are passive devices, with minimal )
drift, and because of the difficulty of simulating a
meaningful signal. Neutron detectors are adequately tested
in SR 3.3.1.1.2 and SR 3.3.1.1.7.

The Frequency is based upon the assumption of an 18 month | |
'calibration interval in the determination of the magnitude

of equipment drift in the setpoint analysis,

i

(continued)

i
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; Control Rod Block Instrumentation
! B 3.3.2.1
.

; BASES

SURVEILLANCE SR 3.3.2.1.5
REQUIREMENTS

! (continued) The RWM is automatically bypassed when power is above a
! specified value. The power level is determined from
i feedwater flow and steam flow signals. The r.atomatic bypass

setpoint must be verified periodically to be > 10% RTP. If,
,' the RWM low power setpoint is nonconservative, then the RWM i

is considered inoperable. Alternately, the low power ;
^i- setpoint channel can be placed in the conservative condition i

(nonbypass). If placed in the nonbypassed condition, the SR I

is met and the RWM is not considered inoperable. The4

1 Frequency is based on the trip setpoint methodology utilized )for the low power setpoint channel.
j|

:

!
!

j SR 3.3.2.1.6

i A CHANNEL FUNCTIONAL TEST is performed for the Reactor Mode
; Switch-Shutdown Position Function to ensure that the entire
i channel will perform the intended function. The CHANNEL
i FUNCTIONAL TEST for the Reactor Mode Switch-Shutdown'

Position Function is performed by attempting to withdraw any,

control rod with the reactor mode switch in the shutdown
position and verifying a control rod bloc' k occurs.

:

As noted in the SR, the Surveillance is not required to be;

performed until I hour after the reactor mode switch is in
j the shutdown position, since testing of this interlock with
j the reactor mode switch in any other position cannot be
| performed without using jumpers, lifted leads, or movable
j links. This allows entry into MODES 3 and 4 if the 18 month

Frequency is not met per SR 3.0.2. The I hour allowance is
] based on operating experience and in consideratior. of
j providing a reasonable time in which to complete the SRs.
! The 18 msnth Frequency is based on the need to perform this
j Surveiliance under the conditions that apply during a plant
i outage and the potential for an unplanned transient if the

Surveillance were performed with the reactor at power.
| Operating experience has shown these components usually pass
; the Surveillance when performed at the 18 month Frequency.

:

i

!

) (continued)
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Control Rod Block Instrumentation
!,

8 3.3.2.1 '
4

'

i

| BASES !

#

SURVEILLANCE SR 3.3.2.1.7;

; REQUIREMENTS
(continued) The RWM will only enforce the proper control rod sequence if4

the, rod sequence is properly input into the RWM computer.
This SR ensures that the proper sequence is loaded into the<

; - RWM so that it can perform its intended function. The ,

i Surveillance is performed once prior to declaring RWM l

OPERABLE following loading of sequence into RWM, since this
; is when rod sequence input errors are possible. )
:

SR 3.3.2.1.8
|

| The RBM setpoints are automatically varied as a function of i
i power. Three Allowable Values are specified in Table
4 3.3.2.1-1 and the COLR, each within a specific power range.

The powers at which the control rod block Allowable Values
automatically change are based on the APRM signal's input to
each RBM channel. Below the minimum power setpoint,
the RBM is automatically bypassed. These power
Allowable Values must be verified periodically to be less
than or equal to the specified values. If any power range
setpoint is nonconservative, then the affected RBM channel
is considered inoperable. Alternatively, the power range
channel can be placed in the conservative condition (i.e.,
enabling the proper RBM setpoint). If placed in this
condition, the SR is met and the RBM channel is not
conside.. ed inoperable. As noted, neutron detectors are
excluded from the Surveillance because they are passive
devices, with minimal drift, and because of the difficulty
of simulating a meaningful signal. Neutron detectors are
adequately tested in SR 3.3.1.1.2 and SR 3.3.1.1.7. The 18
month Frequency is based on the actual trip setpoint
methodology utilized for these channels.

REFERENCES 1. FSAR, Section 7.5.8.2.3.

2. FSAR, Section 7.16.5.3.1.k.

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

(continued)
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Control Rod Block Instrumentation
B 3.3.2.1

BASES

REFERENCES 4. NEDE-24011-P-A-US, " General Electrical Standard
(continued) Application for Reload Fuel," Supplement for United <

States, (revision specified in the COLR). I

5. " Modifications to the Requirements for Control Rod
Drop Accident Mitigating Systems," BWR Owners' Group,
July 1986.

6. NE00-21231, " Banked Position Withdrawal Sequence,"
January 1977.

7. NRC SER, " Acceptance of Referencing of Licensing
Topical Report NEDE-24011-P-A," " General Electric

,

Standard Application for Reactor Fuel, Revision 8, |

Amendment 17," December 27, 1987. |
|

8. NEDC-30851-P-A, Supplement 1, " Technical Specification
Improvement Analysis for BWR Control Rod Block
Instrumentation," October 1988.

|

9. GENE-770-06-1, " Addendum to Bases for Changes to
Surveillance Test Intervals and Allowed Out-of-Service
Times for Selected Instrumentation Technical
Specifications," February 1991.

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

11. NEDC-32410P-A, " Nuclear Measurement Analysis and
Control Power Range Neutron Monitor (NUMAC PRNM)
Retrofit Plus Option III Stability Trip Function,"
October 1995.
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.

Recirculation loops Operating4

3.4.1

$ BASES
.

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

(continued) 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.,
i power shape, bundle power, and bundle flow). Generic l
i 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

i Letter 86-02 (Ref. 5) addressed stability calculation
i 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 precedures on a BWR 4 design.2

l' However, Reference 5 concluded that operating limitations
2 which provide for the detection (by monitoring neutron flux
i. noise levels) and suppression of flux oscillations in
i operating regions of potential instability consistent with
|

the recommendations of Reference 3 are acceptable to
demonstrate compliance with GDC 10 and 12. The NRC4

concluded that regions of potential instability could occur
i at calculated decay ratios of 0.8 or greater by the General
i Electric methodology.

i Stability tests at operating BWRs were reviewed to determine
a generic region of the power / flow map in which surveillance

4 of neutron flux noise levels should be performed. A'

conservative decay ratio was chosen as the basis forj
i determining the generic region for surveillance to account

for the plant to plant variability of decay ratio with corei

and fuel designs. This decay ratio also helps ensure
sufficient margin to an instability occurrence is
maintained. The generic region has been determined to be
bounded by the 80% rod line and the 50% core flow line. 3FN |
conservatively implements this generic 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).

(continued)
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Recirculation Loops Operating
B 3.4.1

BASES -(continued) |

SURVEILLANCE SR 3.4.1.1 (continued)
REQUIREMENTS

,

J

such that the potential adverse effect of early boiling
transition during a LOCA is reduced. A larger flow mismatch
can therefore be allowed when core flow is < 70% of rated '

core flow. The recirculation loop jet pump flow, as used in 1

this Surveillance, is the summation of the flows from all of
the jet pumps associated with a single recirculation loop.

The mismatch is measured in terms of percent of rated core
fl ow. If the flow mismatch exceeds the specified limits,
the -loop with the lower flow is considered inoperable. The
SR is not required when both loops are not in operation.

since the mismatch limits are meaningless during single loop
or natural circulation operation. The Surveillance must be
performed within 24 hours after both loops are in operation.
The 24 hour Frequency is consistent with the Surveillance
Frequency for jet pump OPERABILITY verification and has been
shown by operating experience to be adequate to detect off
normal jet pump loop flows in a timely manner.

SR 3.4.1.2

This SR ensures the reactor THERMAL POWER 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 i

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 dea. se of more than 10% rated core flow while initial
therrsi 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.

|

(continued)
,

BFN-UNIT 2 B 3.4-7 Amendment



_ _ _ _ _ _ . _ __ _ _.__ _ _ _ _ ___ _ .__ _ _ _ _ . __ _

a

'

SDM Test-Refueling
i B 3.10.8

| BASES

APPLICABLE CRDA analyses assume that the reactor operator follows
- SAFETY ANALYSES prescribed withdrawal sequences. For SDM tests performed
| (continued) within these defined sequences, the analyses of References 1

and 2 are applicable. However, for some sequences developed
for the SDM testing, the control rod patterns assumed in the
safety analyses of References 1 and 2 may not be met.

' Therefore, special CRDA analyses, performed in accordance
with an NRC approved methodology, may be required to
demonstrate the SDN test sequence will not result in
unacceptable consequences should a CRDA occur during the
testing. For the purpose of this test, the protection
provided by the normally required MODE 5 applicable LCOs, in
addition to the requirements of this LCO, will maintain
normal test operations as well as postulated accidents
within the bounds of the appropriate safety analyses
(Refs. 1 and 2). In addition to the added requirements for
the RWM, APRM, and control rod coupling, the notch out mode
is specified for out of sequence withdrawals. Requiring the
notch out mode limits withdrawal steps to a single notch,
which limits inserted reactivity, and allows adequate
monitoring of changes in neutron flux, which may occur
during the test.

As described in LC0 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
the NRC Policy Statement apply. Special Operat' ions LCOs
provide flexibility to perform certain operations by
appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

|

LC0 As described in LCO 3.0.7, compliance with this Special
Operations LCO is optional. SDM tests may be performed
while in MODE 2, in accordance with Table 1.1-1, without
meeting this Special Operations LC0 or its ACTIONS. For SDM
tests performed while in MODE 5, additional requirements
must be met to ensure that adequate protection against
potential reactivity excursions is available. To provide
additional scram protection, beyond the normally required
IRMs, the APRMs are also required to be OPERABLE (LC0
3.3.1.1, Functions 2.a. 2.d, and 2.e) as though the reactor |
were in MODE 2. Because multiple control rods will be
withdrawn and the reactor will potentially become critical,
RPS MODE 2 requirements for Functions 2.a and 2.e of

(continued)
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SDM Test -Refueling
B 3.10.8,

BASES

LCO Table 3.3.1.1-1 must be enforced and the approved control
(continued) rod withdrawal sequence must be enforced by the RWM-

(LCO 3.3.2.1, Function 2, MODE 2), or must be verified by a ,

second licensed operator or other qualified member of the I

technical staff (i.e., personnel trained in accordance with
|an approved training program for this test). To provide

additional protection against an inadvertent criticality,
control rod withdrawals that do not conform to the banked |
position withdrawal sequence specified in LCO 3.1.6, " Rod |

Pattern Control," (i.e., out of sequence control rod
withdrawals) must be made in the individual notched I
withdrawal mode to minimize the potential reactivity |

insertion associated with each movement. Coupling integrity
of withdrawn control rods is required to minimize the
probability of a CRDA and ensure proper functioning of the
withdrawn control rods, if they are required to scram.
Because the reactor vessel head may be removed during these
tests, no other CORE ALTERATIONS may be in progress.
Furthermore, since the control rod scram function with the

,

RCS at atmospheric pressure relies solely on the CRD |
accumulator, it is essential that the CRD charging water
header remain pressurized. This Special Operations LCO then
allows changing the Table 1.1-1 reactor mode switch position
requirements to include the startup/ hot standby position,
such that the SDM tests may be performed while in MODE 5.

APPLICABILITY These SDM test Special Operations requirements are only
applicable if the SDM tests are to be performed while in
MODE 5 with the reactor vessel head removed or the head
bolts not fully tensioned. Additional requirements during
these tests to enforce control rod withdrawal sequences and
restrict other CORE ALTERATIONS provide protection against
potential reactivity excursions. Operations in all other
MODES are unaffected by this LCO.

ACTIONS Ad
With one or more control rods discovered uncoupled during
this Special Operation, a controlled insertion of each
uncoupled control rod is required; either to attempt
recoupling, or to preclude a control rod drop. This
controlled insertion is preferred since, if the control rod

(continued)
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SDM Test-Refueling |
B 3.10.8 j

BASES

ACTIONS B 1 (continued).

MODE 5 where the provisions of this Special Operations LC0
are no longer required.

SURVEILLANCE SR 3.10.8.1. SR 3.10.8.2. and SR 3.10.8.3
REQUIREMENTS

LCO 3.3.1.J, Functions 2.a. 2.d. and 2.e, made applicable in |
this Special Operations LCO, are required to have applicable
Surveillances met to establish that this Special Operations
LCO is being met. However, the control rod withdrawal

,

sequences during the SDM tests may be enforced by the RWM I

(LCO 3.3.2.1, Function 2, MODE 2 requirements) or by a
second licensed operator or other qualified member of the
technical staff (i.e., personnel trained in accordance with !

an approved training program for this test). As noted,
either the applicable SRs for the RWM (LCO 3.3.2.1) must be.
satisfied according to .the applicable Frequencies ")
(SR 3.10.8.2), or the proper movement of control rods must
be verified (SR 3.10.8.3). This latter verification (i.e.,
SR 3.10.8.3) must be performed during control- rod movement
to prevent deviations from the specified sequence. These
Surveillances provide adequate assurance that the specified 1

'test sequence is being followed.

SR 3.10.8.4

Periodic verification of the administrative controls '

established by this LCO will ensure that the reactor is
operated within the bounds of the safety analysis. The
12 hour Frequency is intended to provide appropriate
assurance that each operating shift is aware of and verifies
compliance with these Special Operations LCO requirements.

SR 3.10.8.5

Coupling verification is performed to ensure the control rod
is connected to the control rod drive mechanism and will
perform its intended function when necessary. The
verification is required to be performed any time a control
rod is withdrawn to the " full out" notch position, or prior

(continued)
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: Definitions
1.1

: 1.1 Definitions (continued)
i

LOGIC SYSTEM FUNCTIONAL A LOGIC SYSTEM FUNCTIONAL TEST shall be a test |;

: TEST of all required logic components (i.e., all
required relays and contacts, trip units, solid<

,- state logic elements, etc.) of a logic circuit,
from as close to the sensor as practicable up to,

I but not including, the actuated device, to verify
* OPERA 8ILITY. The LOGIC SYSTEM FUNCTIONAL TEST may '

! be performed by means of any series of sequential,
' * overlapping, or total system steps so that the

entire logic system is tested.
-

MINIMUM CRITICAL POWER The MCPR shall be the smallest critical power
RATIO (MCPR) ratio (CPR) that exists in the core. The CPR is

i that power in the_ assembly that is calculated by
j application of the appropriate correlation (s) to

cause some point in the assembly to experience,

: boiling transition, divided by the actual. assembly
[ operating power.

i MODE A MODE shall correspond to any one inclusive
! combination of mode switch position, average
{ reactor coolant temperature, and reactor vessel
: head closure bolt tensioning specified in
| Table 1.1-1 with fuel in the reactor vessel.
! OPERABLE -OPERABILITY A system, subsystem, division, component, or
1 device shall be OPERABLE or have OPERABILITY when
j it is capable of performing its specified safety

function (s) and when all necessary attendantr

instrumentation, controls, normal or emergency
{ electrical power, cooling and seal water,
! lubrication, and other auxiliary equipment that
! are required for the system, subsystem, division,

component, or device to perform its specified
safety function (s) are also capable of performing.

: their related support function (s).

(continued)
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APRM Gain and Setpoints
3.2.4

3.2 POWER DISTRIBUTION LIMITS
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RPS Instrumentation
3.3.1.1

3.3 INSTRUMENTATION

3.3.1.1 Reactor Protection System (RPS) Instrumentation

LCO 3.3.1.1 The RPS instrumentation for each Function in Table 3.3.1.1-1
shall be OPERA 8LE.

APPLICABILITY: According to Table 3.3.1.1-1.

ACTIONS

.........._________.............-----NOTE-------------------------------------
Separate Condition entry is allowed for each channel.
..___..........................____ .....__ ................................__

CONDITION REQUIRED ACTION COMPLETION TINE

A. One or more required A.1 Place channel. in 12 hours
channels inoperable. trip.

QB

A.2 --------NOTE--------
Not applicable for
Functions 2.a, 2.b,
2.c, or 2.d.
__..................

Place associated trip 12 hours
system in trip.

(continued)

l
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! RPS Instrumentation
3.3.1.1

:

ACTIONS (continued)

| CONDITION REQUIRED ACTION CONPLETION TINE

i'
B. --------NOTE-------- B.1 Place channel in one 6 hours I

Not applicable for trip system in trip. I
4

j Functions 2.a. 2.b,
|

2.c, or 2.d. QB i
....................

3 B.2 Place one trip system 6 hours
) One or more Functions in trip.
'

with one or more
required channels
inoperable in both
trip systems.

1

i- C. One or more Functions C.1 Restore RPS trip I hour
; with RPS trip capability.

capability not
maintained.

,

:

D. Required Action and 0.1 Enter the Condition Immediately
associated Completion referenced in
Time of Condition A, Table 3.3.1.1-1 for<

| B, or C not met. the channel.
,

E. As required by E.1 Reduce THERMAL POWER 4 hours
: Required Action D.1 to < 30% RTP.

and referenced in
Table 3.3.1.1-1.

.

(continued)
!

;
.

i

i

4

i
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|

RPS Instrumentation |
3.3.1.1

ACTIONS (continued)

CONDITION REQUIRED ACTION CONPLETION TIME

F. As required by F.1 Be in MODE 2. 6 hours
Required Action D.1
and referenced in
Table 3.3.1.1-1.

G. As required by G.1 Be in MODE 3. 12 hours
Required Action 0.1
and referenced in l,

Table 3.3.1.1-1. |
|

H. As required by H.1 Initiate action to Immediately
Required Action D.1 fully insert all
and referenced in insertable control
Table 3.3.1.1-1. rods in core cells

containing one or
more fuel assemblies..

|
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS

-------------------------------------NOTES------------------------------------
1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS

Function.

2. When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required
Actions may be delayed for up to 6 hours provided the associated Function
maintains RPS trip capability.

.....................__.......................................................

SURVEILLANCE FREQUENCY

l
1

SR 3.3.1.1.1 Perform CHANNEL CHECK. 24 hours I
u

!
!

SR 3.3.1.1.2 ------------------NOTE-------------------
Not required to be performed until 12
hours after THERMAL POWER a: 25% RTP.
.........._____.......................__.

Verify the assolute difference between 7 days
the average power range monitor (APRM)
channels and the calculated power is '

s 2% RTP while operating at 2: 25% RTP. d
i

|

SR 3.3.1.1.3 ------------------NOTE-------------------
Not required to be performed when i

entering MODE 2 from MODE 1 until
12 hours after entering MODE 2.
....................___..................

Perform CHANNEL FUNCTIONAL TEST. 7 days

(continued)
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.

;
RPS Instrumentation I

j- 3.3.1.1
. ;

f SURVEILLANCE REQUIREMENTS (continued) !

! SURVCILLANCE FREQUENCY ;
1

[ SR 3.3.1.1.4 Perform CHANNEL FUNCTIONAL TEST. 7 days
!

!

SR 3.3.1.1.5 Verify the source range monitor (SRM) and Prior to
intermediate range monitor (IRM) channels withdrawing
overlap. SRMs from the

fully inserted
position

SR 3.3.1.1.6 ------------------NOTE-------------------
Only required to be met during entry into
MODE 2 from MODE 1.
......................................__.

Verify the IRM and APRM channels overlap. 7 days

SR 3.3.1.1.7 Calibrate the local power range monitors. 1000 effective
full power ;

hours

SR 3.3.1.1.8 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.1.1.9 ------------------NOTES------------------
1. Neutron detectors are excluded.

2. For Function 1 not required to be d
performed when entering MODE 2 from
MODE 1 until 12 hours after entering
MODE 2.

.........___.............................

Perform CHANNEL CALIBRATION. 92 days

(Continued)

BFN-UNIT 3 3.3-4 Amendment
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RPS Instrumentation
3.3.1.1

i SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.1.10 Perform CHANNEL CALIBRATION. 184 days-

|
>

; SR 3.3.1.1.11 (Deleted) q

,

SR 3.3.1.1.12 Perform CHANNEL FUNCTIONAL TEST. 18 months;

.

SR 3.3.1.1.13 -----------------NOTES------------------
1. Neutron detectors are excluded.
2. For Function 2.a. not required to be3

performed when entering MODE 2 from
MODE 1 until 12 hours arter entering
MODE 2.

j ....................................__..

Perform CHANNEL CALIBRATION. 18 months

I

j SR 3.3.1.1.14 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months

4

!

| SR 3.3.1.1.15 Verify Turbine Stop Valve-Closure and 18 months
Turbine Control Valve Fast Closure, Trip
Oil Pressure-Low Functions are not,

| bypassed when THERMAL POWER is 2: 30% RTP.
i

i

SR 3.3.1.1.16 -----------------NOTE-------------------
- For Function 2.a, not required to be

,

performed when entering MODE 2 from MODE
! 1 until 12 hours after entering MODE 2.
| ................._____..................

Perform CHANNEL FUNCTIONAL TEST 184 days

i

i
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I
1

RPS Instrumentation |

3.3.1.1

Table 3.3.1.1 1 (pese 1 of 3)
Reactor Protection system Instrsmentation

APPLICA8LE COM ITIONS i

le00Es da REGUIRED REFERENCE 0

OTHER CNANNELs FRG4

SPECIFIED PER TRIP REGUIRED SURVEILLANCE ALLOWASLE

FUNCTION COW ITIONS SYSTEM ACTION 0.1 REQUIREIENTs VALUE

1. Inteneediate Renee
leonitors

a. Neutron Flum -Migh 2 3 G st 3.3.1.1.1 s 120/125 1

sa 3.3.1.1.3 divisions of i
at 3.3.1.1.5 full scale I

'
sa 3/; 1.1.6

sa 3.'t.1.1.9
sa 3.3.1.1.14

5(*) 3 H sa 3.3.1.1.1 5 120/125
sa 3.3.1.1.4 divisions of
sa 3.3.1.1.9 full scale
sa 3.3.1.1.14

b. Inop 2 3 G sa 3.3.1.1.3 NA

sa 3.3.1.1.14
!

5(*) 3 H sa 3.3.1.1.4 NA
st 3.3.1.1.14

2. Aversee Power Range
Monitors

a. Neutron Flux -Migh, 2 3(b) G Sa 3.3.1.1.1 s 15% RTP

setdown sa 3.3.1.1.6 -

sa 3.3.1.1.7
sa 3.3.1.1.13 | I
st 3.3.1.1.16 4 j

b. Flow Blased simulated 1 3(b) F Sa 3.3.1.1.1 5 0.66 W |
Thermal Power -High sa 3.3.1.1.2 + T1% RTP and I

sa 3.3.1.1.7 5 120% RTP
sa 3.3.1.1.13 i
SR 3.3.1.1.16 j

i
'

c. Neutron Flum -Nish 1 3(b) F sa 3.3.1.1.1 5 120% RTP |
st 3.3.1.1.2
sa 3.3.1.1.7
sa 3.3.1.1.13
st 3.3.1.1.16

(continued)

(e) With any control red withdrom from a core cett contelning one or more fuel asseabiles.

!(b) Each APaN channel provides irpats to both trip systems.
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RPS Instrumentation
3.3.1.1.

;

Table 3.3.1.1 1 (pose 2 of 3)
Reactor Protection system Instrumentation ]

APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED

ofMER CHANNELS FROM

SPECIFIED PER TRIP REGUIRED SURVEILLANCE ALLOWASLE

FUNCTION CONDIT!0Ns SYSTEM ACTION D.1 REeulREMENis VALUE

2. Average Power Range,

Monitors (continued)
d

d. Inap 1,2 3(b) G sa 3.3.1.1.8 NA |

4
e. 2-out-of 4 voter 1,2 2 G st 3.3.1.1.1 NA

sa 3.3.1.1.14
st 3.3.1.1.16

3. Reactor Vessel steam 1,2 2 G sa 3.3.1.1.1 5 1055 psig
Dome Pressure -Migh sa 3.3.1.1.8-

sa 3.3.1.1.10
sa 3.3.1.1.14

4. Reactor vessel Water 1,2 2 G st 3.3.1.1.1 2 538 inches
Level -Low, Levet 3 sa 3.3.1.1.8 above vessel

sa 3.3.1.1.13 zero
sa 3.3.1.1.14

5. Main steen Isolation 1 8 F sa 3.3.1.1.8 5 10% closed
Valve -Closure sa 3.3.1.1.13

sa 3.3.1.1.14

6. Drywell Pressure -Nigh 1,2 2 G sa 3.3.1.1.8 s 2.5 psig
st 3.3.1.1.13
sa 3.3.1.1.14

7. Scram Discharge volume
Water Level -Nigh

a. Resistance
Temperature 1,2 2 G sa 3.3.1.1.8 5 50 gallone
Detector sa 3.3.1.1.13

sa 3.3.1.1.14
5(*) 2 N sa 3.3.1.1.8 s 50 galtone

sa 3.3.1.1.13
sa 3.3.1.1.14

b. Float switch 1,2 2 G SR 3.3.1.1.8 5 50 gattons
sa 3.3.1.1.13
SR 3.3.1.1.14

5I83 2 N sa 3.3.1.1.8 5 50 settons
sa 3.3.1.1.13
st 3.3.1.1.14

(continued)

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

|(b) Each APen chamel provides inputs to both trip systems.
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Control Rod Block Instrumentation
3.3.2.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. One or more Reactor E.1 Suspend control rod Immediately
Mode Switch-Shutdown withdrawal.
Position channels
inoperable. AND

E.2 Initiate action to Innediately
fully insert all
insertable control
rods in core cells
containing one or
more fuel assemblies.

SURVEILLANCE REQUIREMENTS

___.....__...._____.................-NOTES------------------------------------

1. Refer to Table 3.3.2.1-1 to determine which SRs apply for each Control Rod
Block Function.

s

2. When an RBM channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated Conditions
and Required Actions may be delayed for up to 6 hours provided the
associated Function maintains control rod block capability.

....__...__ ..__..__ .___..............___ ...___...._______ ..............___

SURVEILLANCE FREQUENCY

SR 3.3.2.1.1 Perform CHANNEL FUNCTIONAL TEST. 184 days |

(continued)

|
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Control Rod Block Instrumentation
3.3.2.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.2.1.2 ------------------NOTE-------------------
Not required to be performed until I hour i
after any control rod is withdrawn at '

s 10% RTP in MODE 2.
.........................................

Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.2.1.3 ------------------NOTE-------------------
Not required to be performed until I hour
after THERMAL POWER is s 10% RTP in
MODE 1.
.....................................____

Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.2.1.4 ------------------NOTE-------------------
Neutron detectors are excluded.
.....________________....................

Perform CHANNEL CALIBRATION. 18 months
|

SR 3.3.2.1.5 Verify the RWM is not bypassed when 18 months
THERMAL POWER is s 10% RTP.

SR 3.3.2.1.6 ------------------NOTE-------------------
Not required te be performed until I hour
after reactor mode switch is in the
shutdown position.
.........................................

Perform CHANNEL FUNCTIONAL TEST. 18 months

(continued)

BFN-UNIT 3 3.3-18 Amendment
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Control Rod Bl@ck Instrumentation
3.3.2.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.2.1.7 Verify control rod sequences input to the Prior to
RWM are in conformance with BPWS. declaring RWM

OPERABLE
; following
j loading of

sequence into;
RWM

:

i SR 3.3.2.1.8 ------------------NOTE-------------------
Neutron detectors are excluded.'

..__...............___...__..__ ..____...;

Verify the RBM: 18 months
a. Low Power Range -- Upscale Function<

is not bypassed when THERMAL POWER is
a 28% and :s; 63% RTP.

b. Intermediate Power Range -- Upscale
; Function is not bypassed when THERMAL

POWER is > 63% and s 83% RTP.
j c. High Power Range -- Upscale Function

is not bypassed when THERMAL POWER is l-

'

> 83% RTP.

i

; |

:

,

J
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Control Rod Block Instrumentation
3.3.2.1

i

Table 3.3.2.1 1 (page 1 of 1),

Control Rod Block Instrumentation ,

I

i
n

APPLICA8LE
MtmEs OR

OTHER I
SPECIFIED REGUIRED SURVEILLANCE ALLOWASLE,

FUNCTION COW ITIONS CNANNELS REQUIREMENTS VALUE

l
i

1. Rod stock Monitor<

a. Low Power Range -- Upscale (a) 2 SR 3.3.2.1.1 (e)
st 3.3.2.1.4
SR 3.3.2.1.8

b. Intermediate Pouer Renee -- (b) 2 st 3.3.2.1.1 (e)
Upscale SR 3.3.2.1.4

st 3.3.2.1.8

c. Nigh Pouer Range - Upscale (f),(g) 2 SR 3.3.2.1.1 (e)
SR 3.3.2.1.4
st 3.3.2.1.8

|d. Inap (g),(h) 2 SR 3.3.2.1.1 NA

e. Downscale (s),(h) 2 st 3.3.2.1.1 (t) |
SR 3.3.2.1.4

2. Rod Worth Minimizer II83,2(8) 1 SR 3.3.2.1.2 NA

st 3.3.2.1.3 )
SR 3.3.2.1.5
st 3.3.2.1.7 |

3. Reactor Mode switch -shutdown (d) 2 SR 3.3.2.1.6 NA

Position

|

(a) THERMAL POWER t 281 and 5 63% RTP and MCPR < 1.75. !

!(b) THERMAL POWER > 63% and 5 83% RTP and MCPR < 1.75.

(c) With THERMAL POW R 5 10% RTP.

(d) Reactcr mode switch in the shutdown position.

(e) Lees than or opt to the Allowable Value specified in the COLR.

(f) THERMAL POWER > 831 ard < 901 RTP and MCPR < 1.75. |

l(g) THERMAL POWER t 901 RTP and MCPR < 1.44

(h) THERMAL POWER t 281 and < 901 RTP and MCPR < 1.75. |

(i) creater than or o p t to the Attouabte value specifi.d in the Cott. |
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Recirculation Loops Operating
3.4.1

BASES

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.1.1 --------------------NOTE-------------------
Not required to be performed until 24 hours
after both recirculation loops are in
operation, l
..................______.....__............ i

I
Verify recirculation loop jet pump flow 24 hours '

mismatch with both recirculation loops in
operation is-

1

a. s: 10% of rated core flow when l

operating at < 70% of rated core flow;
and ;

1

b. s 5% of rated core flow when operating
at 2 70% of rated core flow.

SR 3.4.1.2 Verify the reactor is outside of Region I Immediately
and II of Figure 3.4.1-1. after any

increase > 5%
RTP while
initial core
flow is < 50% |of rated.

bND

Immediately
after any
decrease of
> 10% rated
core flow while
initial thermal
power is > 40%
of rated.
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R:circulati n Loop 3 Operating
3.4.1
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SDM Test-Refueling
3.10.8

!

3.10 SPECIAL OPERATIONS

3.10.8 SHUTDOWN MARGIN (SDM) Test-Refueling
i

LCO 3.10.8 The reactor mode switch position specified in Table 1.1-1^

for MODE 5 may be changed to include the startup/ hot standby i
'

position, and operation considered not to be in MODE 2, to
allow SDM testing, provided the following requirements are
met:

a. LCO 3.3.1.1, " Reactor Protection System
Instrumentation," MODE 2 reauirements for Functions 2.a,
2d, and 2.e of Table 3.3.1.1-1; |,

|
b. 1. LCO 3.3.2.1, " Control Rod Block Instrumentation,"

MODE 2 requirements for Function 2 of
Table 3.3.2.1-1, with the banked position withdrawal
sequence (BPWS) requirements of SR 3.3.2.1.7 changed
to require the control rod sequence to conform to
the SDN test sequence,

0.B

2. Conformance to the approved control rod sequence for
the SDM test is verified by a second licensed
operator or other qualified member of the technical
staff;

c. Each withdrawn control rod shall be coupled to the.
associated CRD; i

|

d. All control rod withdrawals during out of BPWS control
rod moves shall be made in notch out mode; i

i

e. No other CORE ALTERATIONS are in progress; and

f. CRD charging water header pressure 2: 940 psig.

APPLICABILITY: MODE 5 with the reactor mode switch in startup/ hot standby
position.
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t

SDM Test -Refueling
3.10.8

SURVEILLANCE REQUIREMENTS

SURYFILLANCE FREQUENCY

SR 3.10.8.1 Perform the MODE 2 applicable SRs for LCO According to
3.3.1.1, Functions 2.a. 2.d, and 2.e the applicable |
ofTable 3.3.1.1-1. SRs

SR 3.10.8.2 -------------------NOTE--------------------
Not required to be met if SR 3.10.8.3
satisfied.
.............____.............___........._

Perform the MODE 2 applicable SRs for According to
LCO 3.3.2.1, Function 2 of Table 3.3.2.1-1. the applicable

SRs

SR 3.10.8.3 -------------------NOTE--------------------
Not required to be met if SR 3.10.8.2
satisfied.
..........___ ......................__.....

Verify movement of control rods is in During control |
compliance with the approved contrcl rod rod movement
sequence for the SDM test by a second
licensed operator or other qualified member
of the technical staff.

SR 3.10.8.4 Verify no other CORE ALTERATIONS are in 12 hours
progress. ,

(continued)
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b
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!

!

TABLE _QF_ CONTENTS,

Section Paae No.

B 2.0 SAFETY LIMITS (SLs) . B 2.0-1. . . . . . . . . . . . . . . . . .

B 2.1.1 Reactor Core SLs . . B 2.0-1
'

. . . . . . . . . . . . . . .

5 2.1.2 Reactor Coolant System (RCS) Pressure SL . . B 2.0-7. . .

B 3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY . . B 3.0-1-
.

5 3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY . B 3.0-10 '. . . .

B 3.1 REACTIVITY CONTROL SYSTEMS . B 3.1-1; . . . . . . . . . . . . .
i B 3.1.1 SHUTDOWN MARGIN (SDM) . B 3.1-1. . . . . . . . . . . . .

B 3.1.2 Reactivity Anomalies . . B 3.1-8. . . . . . . . . . . . .

B 3.1.3 Control Rod OPERABILITY . B 3.1-13 |. . . . . . . . . . . .

8 3.1.4 Control Rod Scram Times . B 3.1-224 . . . . . . . . . .. .

i B 3.1.5 Control Rod Scram Accumulators . . B 3.1-29. . . . . . . .
4 B 3.1.6 Rod Pattern Control . B 3.1-34. . . . . . . . . . . . . .

5 3.1.7- Standby Liquid control (SLC) System . B 3.1-39 1. . . . . .
'

B 3.1.8 Scram Discharge Volume (SDV) Vent and Drain j
Valves . B 3.1-46; J

. . . . . . . . . . . . . . . . . . .

B 3.2 POWER DISTRIBUTION LIMITS . B 3.2-1 ). . . . . . . . . . . . .
# B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION

. B 3.2-1; RATE (APLHCR) . . . . . . . . . . . . . . . .

. B 3.2-44 5 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR) . . . . . .

i B 3.2.3 LINEAR HEAT GENERATION RATE (LHCR) . B 3.2-9. . . . . .

q5 3.2.4 (Deleted) B 3.2-12. . . . . . . . . . . . . . . . . . . .

B 3.3 INSTRUMENTATION . B 3.3-1. . . . . . . . . . . . . . . . . .

B 3.3.1.1 Reactor Protection System (RPS)
Instrumentation . . B 3.3-1. . . . . . . . . . . . . .

B 3.3.1.2 Source Range Monitor (SRM) Instrumentation . . B 3.3-33. .
,

3 5 3.3.2.1 Control Rod Block Instrumentation . B 3.3-42. . . . . . .

i B 3.3.2.2 Feedwater and Main Turbine Trip
: Instrumentation . . B 3.3-53. . . . . . . . . . . . . .

| D 3.3.3.1 Post Accident Monitoring (PAM)
- Instrumentation . . B 3.3-60. . . . . . . . . . . . . .

i B 3.3.3.2 Backup control System . B 3.3-71. . . . . . . . . . . . .

B 3.3.4.1 End of Cycle Recirculation Pump Trip (EOC-RPT) j
'

i Instrumentation . . B 3.3-80. . . . . . . . . . . . . .

B 3.3.4.2 Anticipated Transient Without
Scram Recirculation Pump Trip (ATWS-RPT)j
Instrumentation . . B 3.3-89. . . . . . . . . . . . . .

B 3.3.5.1 Emergency Core Cooling System (ECCS)
: Instrumentation . . B 3.3-98. . . . . . . . . . . . . .

8 3.3.5.2 Reactor Core Isolation Cooling (RCIC) System j

Instrumentation . . B 3.3-135'

. . . . . . . . . . . . . .

| 5 3.3.6.1 Primary Containment Isolation
Instrumentation . . B 3.3-143. . . . . . . . . . . . . .

5 3.3.6.2 Secondary containment Isolation
Instrumentation . . B 3.3-165. . . . . . . . . . . . . .

5 3.3.7.1 Control Room Emergency Ventilation (CREV)
System Instrumentation . B 3.3-176. . . . . . . . . . .

8 3.3.8.1 Loss of Power (LOP) Instrumentation B 3.3-188. . . . . . .

5 3.3.8.2 Reactor Protection System (RPS) Electric
B 3.3-196Power Monitoring . . . . . . . . . . . . . . .

i
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APLHGR4

] B 3.2.1

'

- B 3.2 POWER DISTRIBUTION LINITS

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR),

| BASES

!
j BACKGROUND The APLHGR is a measure of the average LHGR of all the fuel
; rods in a fuel assembly at any axial location. Limits on
! the APLHGR are specified to ensure that the fuel design
i limits identified in Reference 1 are not exceeded during
i abnormal operational transients and that the peak cladding

temperature (PCT) during the postulated design basis loss of .

'

: coolant accident (LOCA) does not exceed the limits specified
; in 10 CFR 50.46.

:
| APPLICABLE The analytical methods and assumptions used in evaluating
: SAFETY ANALYSES the fuel design limits are presented in References 1 and 2.
| The analytical methods and assumptions used in evaluating
j Dedgn Basis Accidents (DBAs), abnormal operational
: transients, and normal operation that determine the APLHGR l

limits are presented in References 1, 2, 3, 4, and 7. | i
, 1

Fuel design evaluations are performed to demonstrate that I
^

i the 1% limit on the fuel cladding plastic strain and other I
fuel design limits described in Reference 1 are not exceeded l
during abnormal operational transients for operation with ;

LHGRs up to the operating limit LHGR. APLHGR limits are
,

!- equivalent to the LHGR limit for each fuel rod divided by
the local peaking factor of the fuel assembly. APLHGRi

{ limits are developed as a function of exposure and the
various operating core flow and power states to ensure

! ' adherence to fuel design limits during abnormal operational
transients (Reference 7). Flow dependent APLHGR limits are
determined using the three dimensional BWR simulator code
(Reference 8) to analyze slow flow runout transients. The

i flow dependent multiplier, MAPFAC,, is dependent on the
j maximum core flow runout capability. The maximum runout

'. flow is dependent on the existing setting of the core flow
j limiter in the Recirculation Flow Control System.

Based on analyses of limiting plant transients (other than*

core flow increases) over a range of power and flow
conditions, power dependent multipliers, MAPFAC,, are also

!

; (continued)
;

i
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:

4 APLHGR
j B 3.2.1
1
1

BASES

APPLICABLE generated. Due to the sensitivity of the transient response
SAFETY ANALYSES to initial core flow levels at power levels below those at

'

(continued) which turbine stop valve closures and turbine control valve
'

fast closure scram trips are bypassed, both high and low
core flow MAPFAC, limits are provided for operation at power<

levels between 25% RTP and the previously mentioned bypass
power level. The exposure dependent APLHGR limits are,

: reduced by MAPFAC, and MAPFAC, at various operating
conditions to ensure that all fuel design criteria are met

4 for normal operation and abnormal operational transients. A
| complete discussion of the analysis code is provided in
| Reference 9.

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

i maximum oxidation limits of 10 CFR 50.46. 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
4 influenced by the rod to rod power distribution within an

assembly. The APLHGR limits specified are equivalent to the4

i 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.

t The APLHGR satisfies Criterion 2 of the NRC Policy Statement
'

(Ref. 6).

!

| LC0 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

i conditions, the APLHGR operating limit is determined by
multiplying the smaller of the MAPFAC, and MAPFAC, factors
times the exposure dependent APLHGR limits.

.

4

i

(continued)
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j

APLHGR |

B 3.2.1
;
4

BASES (continued) |

i

APPLICABILITY The APLHGR limits are primarily derived from fuel design
,

j 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
;

i reduced, the margin to the required APLHGR limits increases,
j This trend continues down to the power range of 5% to
: 15% RTP when entry into MODE 2 occurs. When in MODE 2, the i

intermediate range monitor scram function provides prompt !'

scram initiation during any significant transient, thereby |

effectively removing any APLHGR limit compliance concern in |
MODE 2. Therefore, at THERMAL POWER levels :s; 25% RTP, the
reactor is operating with substantial margin to the APLHGR4

| limits; thus, this LCO is not required.

!
:

: ACTIONS Ad
.

If any APLHGR exceeds the required limits, an assumption
regarding an initial condition of the DBA and transient
analyses may not be met. Therefore, prompt action should be
taken to restore the APLHGR(s) to within the required limits
such that the plant operates within analyzed conditions and

,

within design limits of the fuel rods. The 2 hour4

Completion Time is sufficient to restore the APLHGR(s) to
.

within its limits and is acceptable based on the low
probability of a transient or DBA occurring simultaneously#

with the APLHGR out of specification.

! 8.1

If the APLHGR cannot be restored to within its required
1

limits within the associated Completion Time, the plant must;

i be brought to a MODE or other specified condition in which
the LC0 does not apply. To achieve this status, THERMAL

:

i POWER must be reduced to < 25% RTP withiti 4 hours. Ths .

i
allowed Completion Time is reasonable, based on
operating experience, to reduce THERMAL POWER to < 25% RTP >

: in an orderly manner and without challenging plant systems.
,

i

1

(continued)
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APLHGR
B 3.2.1

BASES (continued)
_

SURVEILLANCE SR 3.2.1.1
REQUIREMENTS

APLHGRs are required to be initially calculated within
!

12 hours after THERMAL POWER is 2 25% RTP and then every i

24 hours thereafter. They are compared to the specified l
limits in the COLR to ensure that the reactor is operating
within the assumptions of the safety analysis. The 24 hour
Frequency is based on both engineering judgment and
recognition of the slowness of changes in power distribution
during normal operation. The 12 hour allowance after
THERMAL POWER = 25% RTP is achieved is acceptable given the
large inherent margin to operating limits at low power
levels.

REFERENCES 1. NEDE-24011-P-A-11 " General Electric Standard
Application for Reactor Fuel," November 1995, l

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 1, February 1996.

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 Improve:nent Program Analyses for Browns Ferry
Nuclear Plant !Jnits 1, 2, and 3," April 1995.

8. NED0-30130-A, " Steady State Nuclear Methods,"
May 1985.

9. NED0-24154, " Qualification of the One-Dimensional Core
Transient Model for Boiling Water Reactors,"
October 1978.
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. MCPR !
~

B 3.2.2 '

! B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)

BASES
,|
4

'

BACKGROUNO 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 that4

: 99.9% of the fuel rods avoid boiling transition if the limit
i is not violated (refer to the Bases for SL 2.1.1.2). The
j operating limit MCPR is established to ensure that no fuel
i damage results during abnormal operational transients.
!. Although fuel damage does not necessarily occur if a fuel
j 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,'

i

.
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.,;

j the bundle power level at the onset of transition boiling)
i for a given set of plant parameters (e.g., reactor vessel
i 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
4 SAFETY ANALYSES the abnormal operational transients to establish the

operating limit MCPR are presented in References 2, 3, 4, 5,
j and 8. To ensure that the MCPR SL is not exceeded during

any transient event that occurs with moderate frequency,''

i limiting transients have been analyzed to determine the
largest reduction in critical power ratio (CPR). The types |2

|
of transients evaluated are loss of flow, increase in

: pressure and power, positive reactivity insertion, and
! coolant temperature decrease. The limiting transient yields i

the largest change in CPR (E PR). When the largest EPR is !

i added to the MCPR SL, the required operating limit MCPR is
,

j obtained.

(continued)j
i
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MCPR j

B 3.2.2 l

BASES
l

APPLICABLE The MCPR operating limits derived from the transient
SAFETY ANALYSES analysis are dependent on the operating core flow and power

(continued) state (MCPR, and MCPR , respectively) to ensure adherence to
fuel design limits du, ring the worst transient that occurs
with moderate frequency (Reference 8). Flow dependent MCPR
limits are determined by steady state thermal hydraulic
methods with key physics response inputs benchmarked using
the three dimensional BWR simulator code (Reference 6) to
analyze slow flow runout transients. The operating limit is
dependent on the maximum core flow limiter setting in the
Recirculation Flow Control System.

Power dependent MCPR limits (MCPR,) are determined by the
one dimensional transient code (Reference 9). Due to the !
sensitivity of the transient response to initial core flow
levels at power levels below those at which the turbine stop
valve closure and turbine control valve fast closure scrams
are bypassed, high and low flow MCPR, operating limits are
provided for operating between 25% RTP and the previously
mentioned bypass power level.

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

is

LCO The MCPR operating limits specified in the COLR are the
result of the Design Basis Accident (DBA) and transient
analysis. The operating limit MCPR is determined by the
larger of the MCPR, and MCPR, limits.

1

APPLICABILITY The MCPR operating limits are primarily derived from
transient analyses that are assumed to occur at high power
levels. Below 25% RTP, the reactor is operating at a
minimum recirculation pump speed and the moderator void
ratio is small. Surveillance of thermal limits below
25% RTP is unnecessary due to the large inherent margin that
ensures that the MCPR SL is not exceeded even if a limiting
transient occurs. Statistical analyses indicate that the

(continued)
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MCPR
B 3.2.2

j

BASES

|
REFERENCES 5. FSAR, Appendix N.

i(continued)
6. NED0-30130-A, " Steady State Nuclear Methods,"

May 1985.
'

i

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

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

,

9. NED0-24154, " Qualification of the One-Dimensional Core
: Transient Model for Boiling Water Reactors," October

,

1978. |,

r

1
1

I

|

.

l

|
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!

APRM Gain and Setpoints
B 3.2.4

|

8 3.2 POWER DISTRIBUTION LIMITS
|

B 3.2.4 (Deleted) q

l

|

l

|
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RPS Instrumentation
B 3.3.1.1.

BASES

APPLICABLE 1.a. Intermediate Ranoe Monitor Neutron Flux-Hiah
SAFETY ANALYSES, (continued)
LCO, and
APPLICA8ILITY unexpected reactivity excursions. In MODE 1, the APRM

System and the RBM provide protection against control rod
withdrawal error events and the IRMs are not required.

!

1.b. Intermediate Rance Monitor-Inon i

This trip signal provides assurance that a minimum number.of
IRMs are OPERABLE. Anytime an IRM mode switch is moved to
any position other than'" Operate," the detector voltage
drops below a preset level, or when a module is not plugged
in, an inoperative trip signal will be received by the RPS
unless the IRM is bypassed. Since only one IRM in each trip

,

system may be bypassed, only one IRM in each RPS trip system l

may be inoperable without resulting in an RPS trip signal, i

This Function was not specifically credited in the accident
analysis but it is retained for the overall redundancy and ;

diversity of the RPS as required by the NRC approved
licensing basis.

Six channels of Intermediate Range Monitor-Inop with three
channels in each trip system are required to be OPERABLE to
ensure that no single instrument failure will preclude a
scram from this Function on a valid signal.

Since this Function is not assumed in the safety analysis,
there is no Allowable Value for this Function.

This Function is required to be OPERABLE when the
Intermediate Range Monitor Neutron Flux-High Function is
required.

Averaae Power Rance Monitor

The APRM channels provide the primary indication of neutron
flux within the core and respond almost instantaneously to
neutron flux increases. The APRM channels receive input
signals from the local power range monitors (LPRMs) within
the reactor core to provide an indication of the power
distribution and local power changes. The APRM channels
average these LPRM signals to provide a continuous

(continued)
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RPS Instrumentation
B 3.3.1.1

1

BASES

APPLICABLE Averaae Power Ranae Monitor (continued)
SAFETY ANALYSES, |

'

LCO, and indication of average reactor power fram a few percent to
APPLICABILITY greater than RTP.

The APRM System is divided into four APRM channels and four ,

2-out-of-4 voter channels. Each APRM channel provides |

inputs to each of the four voter channels. The four voter !

channels are divided into two groups of two each, with each
group of two providing inputs to one RPS trip system. The
system is designed to allow one APRM channel, but no voter I

channels, to be bypassed. A trip from any one unbypassed
APRM will result in a " half-trip" in all four of the voter

. channels, but no trip inputs to either RPS trip system. A
trip from any two unbypassed APRM channels will result in a
full trip in each of the four voter channels, which in turn ,

results in two trip inputs to each RPS trip system logic |
|channel (A1, A2, B1, or B2). Three of the four APRM

channels and all four of the voter channels are required to
be OPERABLE to ensure that no single failure will preclude a
scram on a valid signal. In addition, to provide adequate
coverage of the entire core, consistent with the design i

bases for the APRM functions, at least twenty (20) LPRM !

inputs, with at least three (3) LPRM inputs from each of the
four axial levels at which the LPRMs are located, must be
operable for each APRM channel.

2.a. Averaae Power Ranae Monitor Neutron Flux-Hiah.
Setdown

For operation at low power (i.e., H0DE 2), the Average Power d
Range Monitor Neutron Flux-High, Setdown Function is
capable of generating a trip signal that prevents fuel
damage resulting from abnormal operating transients in this
power range. For most operation at low power levels, the
Average Power Range Monitor Neutron Flux-High, Setdown
Function will provide a secondary scram to the Intermediate
Range Monitor Neutron Flux-High Function because of the

. ith the IRMs at Range 9 or 10, it isWrelative setpoints.
possible that the Average Power Range Monitor Neutron
Flux-High, Setdown Function will provide the primary trip
signal for a corewide increase in power.

No specific safety analyses take direct credit for the
Average Power Range Monitor Neutron Flux-High, Setdown

(continued)-
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RPS Instrumentation
B 3.3.1.1

4

BASES.

APPLICABLE 2.a. Averaae Power Ranae Monitor Neutron Flux--Hiah..

SAFETY ANALYSES, Setdown (continued)
LCO, and
APPLICABILITY Function. However, this Function indirectly ensures that.

before the reactor mode switch is placed in the run
position, reactor power does not exceed 25% RTP (SL 2.1.1.1)
when operating at low reactor pressure and low core flow.

,

Therefore, it indirectly prevents fuel damage during'

i significant reactivity increases with THERMAL POWER
< 25% RTP.'

The Allowable Value is based on preventing significant
increases in power when THERMAL POWER is < 25% RTP.

The Average Power Range Monitor Neutron Flux-High, Setdown
Function must be OPERABLE during MODE 2 when control rods
may be withdrawn since the potential for criticality exists.

In MODE 1, the Average Power Range Monitor Neutron
Flux-High Function provides protection against reactivity'

transients and the RWM and rod block monitor protect against
control rod withdrawal error events.

2.b. Averaae Power Ranae Monitor Flow Biased Simulated
Thermal Power-Hiah

t

The Average Power Range Monitor Flow Biased Simulated<

Thermal Power-High Function monitors neutron flux to
approximate the THERMAL POWER being transferred to the
reactor coolant. The APRM neutron flux is electronically
filtered with a time constant representative of the fuel,

heat transfer dynamics to generate a signal proportional to
the THERMAL POWER in the reactor. The trip level is varied.

as a function of recirculation drive flow (i.e., at lower
c. ore flows, the setpoint is reduced proportional to the
reduction in power experienced as core flow is reduced with4

a fixed control rod pattern) but is clamped at an upper
| limit that is always lower than or equal to the Average

Power Range Monitor Fixed Neutron Flux-High Function
- Allowable Value. The Average Power Range Monitor Flow,

Biased Simulated Thermal Power-High Function provides
protection against transients where THERMAL POWER increases
slowly (such as the loss of feedwater heating event) and

(continued)
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l

RPS Instrumentation
B 3.3.1.1

BASES

'

APPLICABLE 2.b. Averaae Power Rance Monitor Flow Biased Simulated
SAFETY ANALYSES, Thermal Power-Hiah (continued) |
LCO, and
APPLICABILITY protects the fuel cladding integrity by ensuring that the

MCPR SL is not exceeded. Duting these events, the THERMAL
' POWER increase does not significantly lag the neutron flux

response and, because of a lower trip setpoint, will
initiate a scram before the high neutron flux scram. For
rapid neutron flux increase events, the THERMAL POWER lags
the neutron flux and the Average Power Range Monitor Fixed
Neutron Flux-High Function will provide a scram signal
before the Average Power Range Monitor Flow Biased Simulated
Thermal Power-High Function setpoint is exceeded.

q
Each APRM channel uses one total drive flow signal
representative of total core flow. The total drive flow
signal is generated by the flow processing logic, part of
the APRM channel, by summing up the flow calculated from two
flow transmitter signal inputs, one from each of the two
recirculation loop flows. The flow processing logic

,

OPERABILITY is part of the APRM channel OPERABILITY
'

requirements for this function.

The clamped Allowable Value is based on analyses that take
credit for the Average Power Range Monitor Flow Biased
Simulated Thermal Power-High Function for the mitigation of
the' loss of feedwater heating event. The THERMAL POWER time
constant of < 7 seconds is based on the fuel heat transfer
dynamics and provides a signal proportional to the THERMAL
POWER. The term "W" in the equation for determining the
Allowable Value is defined as total recirculation flow in
percent of rated.

The Average Power Range Monitor Flow Biased Simulated
Thermal Power-High Function is required to be OPERABLE in
MODE 1 when there is the possibility of generating excessive
THERMAL POWER and potentially exceeding the SL applicable to
high pressure and core flow conditions (MCPR SL). During
MODES 2 and 5, other IRM and APRM Functions provide
protection for fuel cladding integrity.

(continued)
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RPS Instrumentation
B 3.3.1.1

,

BASES

APPLICABLE 2.c. Averaae Power Ranae Monitor Fixed Neutron Flux--Hiah
SAFETY ANALYSES,,

LCO, and The Average Power Range Monitor Fixed Neutron Flux-High d
'

APPLICABILITY Function is capable of generating a trip signal to prevent
1 (continued) fuel damage or excessive RCS pressure. For the

overpressurization protection analysis of Reference 4, the
Average Power Range Monitor Fixed Neutron Flux-High
Function is assumed to terminate the main steam isolation
valve (MSIV) closure event and, along with the safety / relief
valves (S/RVs), limits the peak reactor pressure vessel
(RPV) pressure to less than the ASME Code limits. The
control rod drop accident (CRDA) analysis (Ref. 5) takes
credit for the Average Power Range Monitor Fixed Neutron
Flux-High Function to terminate the CRDA. q

The Allowable Value is based on the Analytical Limit assumed
in the CRDA analyses.

The Average Power Range Monitor Fixed Neutron Flux-High
Function is required to be OPERABLE in MODE 1 where the,

potential consequences of the analyzed transients could
result in the SLs (e.g., MCPR and RCS pressure) being
exceeded. Although the Average Power Range Monitor Fixed
Neutron Flux-High Function is assumed in the CRDA analysis,
which is applicable in MODE 2, the Average Power Rangei

Monitor Neutron Flux-High, Setdown Function conservatively
bounds the assumed trip and, together with the assumed IRM
trips, provides adequate protection. Therefore, the Average
Power Range Monitor Fixed Neutron Flux-High Function is not
required in MODE 2.

2.d. Averaae Power Ranae Monitor-Inoo |

Three of the four APRM channels are required to be OPERABLEt

for each of the APRM Functions. This Function (Inop)
provides assurance that a minimum number of APRMs are
OPERABLE. For any APRM channel, any time its mode switch is
in any position other than " Operate," an APRM module is

: unplugged, or the automatic self-test system detects a
critical fault with the APRM channel, an Inop trip is sent
to all four voter channels. Inop trips from two or more
non-bypassed APRM channels result in a trip output from all
four voter channels to their associated trip system.

I

(continued)
<

BFN-UNIT 3 B 3.3-10 Amendment

4

- . _ _ _ . - . . - - - _ _ - _ .



. . _ . . _ . -_ . _ _ _ . _ . _ _ . . ._. _ _ _ . _ _ . __ _______._ _-___. _ _

i
i

! RPS Instrumentation
B 3.3.1.1

,

1

{ BASES

:

! APPLICABLE 2.d. Averaae Power Ranae Monitor-Inoo (continued)
2 SAFETY ANALYSES,

LCO, and This Function was not specifically credited in the accident
.

APPLICABILITY analysis, but it is retained for the overall redundancy and'

i diversity of the RPS as required by the NRC approved
;- licensing basis.

i There is no Allowable Value for this Function.
!

! This Function is required to be OPERABLE in the MODES where
j the APRM Functions are required.

2.e. 2-Out-0f-4 Voter

The 2-Out-0f-4 Voter Function provides the interface between
the APRM Functions and the final RPS trip system logic. As
such, it is required to be OPERABLE in the MODES where the
APRM Functions are required and is necessary to support the
safety analysis applicable to each of those Functions.
Therefore, the 2-Out-0f-4 Voter Function needs to be1

OPERABLE in MODES 1 and 2.

All four voter channels are required to be OPERABLE. Each
voter channel includes self-diagnostic functions. If any
voter channel detects a critical fault in its own
processing, a trip is issued from that voter channel to the
associated trip system.

There is no Allowable Value for this Function.

3. Reactor Vessel Steam Dome Pressure-Hiah

An increase in the RPV pressure during reactor operation
compresses the steam voids and results in a positive
reactivity insertion. This causes the neutron flux and

-THERMAL POWER transferred to the reactor coolant to
increase, which could challenge the integrity of the fuel
cladding and the RCPB. The Reactor Vessel Steam Dome
Pressure-High Function initiates a scram for transients
that result in a pressure increase, counteracting the
pressure increase by rapidly reducing core power. For the
overpressurization protection analysis of Reference 4,
reactor scram (the analyses conservatively assume scram on
the Average Power Range Monitor Fixed Neutron Flux-High

(continued)
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:

: RPS Instrumentation
B 3.3.1.1

CASES

i

| APPLICABLE 3. Reactor Vessel Steam Dome Pressure-Hioh (continued)
i SAFETY ANALYSES,

'

LCO, and signal, not the Reactor Vessel Steam Dome Pressure-High
APPLICABILITY signal), along with the S/RVs, limits the peak RPV pressure >'

to less than the ASME Section III Code limits.

High reactor pressure signals are initiated from four
pressure transmitters that sense reactor pressure. The
Reactor Vessel Steam Dome Pressure-High Allowable Value is
chosen to provide a sufficient margin to the ASME
Section III Code limits during the event. i

Four channels of Reactor Vessel Steam Dome Pressure-High
, Function, with two channels in each trip system arranged in -

a one-out-of-two logic, are required to be OPERABLE to
ensure that no single instrument failure will preclude a
scram from this Function on a valid signal. The Function is
required to be OPERABLE in MODES I and 2 when the RCS is
pressurized and the potential for pressure increase exists.

4. Reactor Vessel Water Level-Low. Level 3

Low RPV water level. indicates the capability to cool the ,

fuel may be threatened. Should RPV water level decrease too !
far, fuel damage could result. Therefore, a reactor scram
is initiated at Level 3 to substantially reduce the heat
generated in the fuel from fission. The Reactor Vessel
Water Level-Low, Level 3 Function is assumed in the
analysis of the recirculation line break (Ref. 6). The
reactor scram reduces the amount of energy required to be
absorbed and, along with the actions of the Emergency Core
Cooling Systems (ECCS), ensures that the fuel peak cladding
temperature remains below the limits of 10 CFR 50.46.

Reactor Vessel Water Level-Low, level 3 signals are
initiated from four level transmitters that sense the
difference between the pressure due to a constant column of .

Iwater (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel.

Four channels of Reactor Vessel Water Level-Low, Level 3 i

Function, with two channels in each trip system arranged in
a one-out-of-two logic, are required to be ,0PERABLE to

(continued)
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RPS Instrumentation )B 3.3.1.1 i

J
l

BASES l

APPLICABLE 4. Reactor Vessel Water level-Low. Level 3 (continued) )

: SAFETY ANALYSES, !
LCO, and ensure that no single instrument failure will preclude a i

APPLICABI!.ITY scram from this Function on a valid signal. ]
The Reactor Vessel Water Level-Low, Level 3 Allowable Value

,

is selected to ensure that (a) during normal operation the !;~
steam dryer skirt is not uncovered (this protects available !

recirculation pump net positive suction head (NPSH) from |
significant carryunder), and (b) for transients involving 1

loss of all normal feedwater flow, initiation of the low |,

; pressure ECCS subsystems at Reactor Vessel Water-Low Low 1

; Low, Level I will not be required. |

The Function is required in MODES 1 and 2 where considerable I

: energy exists in the RCS resulting in the limiting !

transients and accidents. ECCS initiations at Reactor !

Vessel Water Level-Low Low, Level 2 and Low Low Low, l'

Level 1 provide sufficient protection for level transients ;

in all other MODES. |

l
4

5. Majn Steam Isolation Valve-Closure

MSIV closure results in loss of the main turbine and the I

condenser as a heat sink for the nuclear steam' supply system |
and indicates a need to shut down the reactor to reduce heat i

generation. Therefore, a reactor scram is initiated on a
Main Steam Isolation Valve-Closure signal before the MSIVs
are completely closed in anticipation of the complete loss
of the normal heat sink and subsequent overpressurization
transient. However, for the overpressurization protection
analysis of Reference 4, the Average Power Range Monitor ,

Fixed Neutron Flux-High Function, along with the S/RVs, |

limits the peak RPV pressure to less than the ASME Code l
limits. That is, the direct scram on position switches for |
MSIV closure events is not assumed in the overpressurization
analysis. Additionally, MSIV closure is assumed in the
transients analyzed in Reference 7 (e.g., low steam line
pressure, manual closure of MSIVs, high steam line flow).

The reactor scram reduces the amount of energy required to
be absorbed and, along with the actions of the ECCS, ensures
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46.

(continued)
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4 RPS Instrumentation |

B 3.3.1.1 |

?

l
2

i - BASES j
.

l
j APPLICABLE 5. Main Steam Isolation Valve-Closure (continued)
; SAFETY ANALYSES,

LCO, and MSIV closure signals are initiated from position switches i

APPLICABILITY located on each of the eight MSIVs. Each MSIV has two I

position switches; one inputs to RPS trip system A while the |
1 other inputs to RPS trip system B. Thus, each RPS trip !
i system receives an input from eight Main Steam Isolation i
i Valve-Closure channels, each consisting of one position |
; switch. The logic for the Main Steam Isolation j

: Valve-Closure Function is arranged such that either the l
! inboard or outboard valve on three or more of the main steam i

i lines must close in order for a scram to occur. .|
} !
j The Main Steam Isolation Valve-Closure Allowable Value is i
i specified to ensure that a scram occurs prior to a )! significant reduction in steam flow, thereby reducing the !
; severity of the subsequent pressure transient. |

l>

Sixteen channels of the Main Steam Isolation Valve-Closure
i Function, with eight channels in each trip system, are

,

i required to be OPERABLE tt, ensure that no single instrument i

; failure will preclude the scram from this Function on a )
; valid signal. This function is only required in' MODE 1 1

1 since, with the MSIVs open and the heat generation rate
high, a pressurization transient can occur if the MSIVs-

,! close. In MODE 2, the heat generation rate is low enough so )
i that the other diverse RPS functions provide sufficient ;

: protection. !

:

3

| 6. Drywell Pressure-Hiah
|

,

; High pressure in the drywell could indicate a break in the
. I4 RCPS. A reactor scram is initiated to minimize the

,
possibility of fuel damage and to reduce the amount of

: energy being added to the coolant and the drywell. The
Drywell Pressure-High Function is a secondary scram signal:

to Reactor Vessel Water Level-Low, Level 3 for LOCA events
; inside the drywell. However, no credit is taken for a scram
| initiated from this Function for any of the DBAs analyzed in
; the FSAR. This Function was not specifically credited in
! the accident analysis, but it is retained for the overall

redundancy and diversity of the RPS as required by the NRC'

approved licensing basis.'

:

$ (continued)
i
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APPLICABLE 6. Drywell Pressure-Hioh (continued)
;

SAFETY ANALYSES, !

LCO, and High drywell pressure signals are initiated from four |

APPLICABILITY pressure transmitters that sense drywell pressure. The )
Allowable Value was selected to be as low as possible and '

i indicative of a LOCA inside primary containment.

Four channels of Drywell Pressure-High Function, with two
channels in each trip system arranged in a one-out-of-two'

logic, are required to be OPERABLE to ensure that no single ;

instrument failure will preclude a scram from this Function I

on a valid signal. The Function is required in MODES 1 1
'

and 2 where considerable energy exists in the RCS, resulting
in the limiting transients and accidents.

i

7a. 7b. Scram Discharae Volume Water Level-Hiah |

The SDV raceives the water displaced by the motion of the' ;

CRD pistons during a reactor scram. Should this volume
fill to a point where there is insufficient volume to accept i

the displaced water, control rod insertion would be
hindered. Therefore, a reactor scram is initiated while the
remairing free volume is still sufficient to accommodate the
water from a full core scram. The two types of Scram
Discharge Volume Water Level-High Functions are an input to
the RPS logic. No credit is taken for a scram initiated
from these Functions for any of the design basis accidents
or transients analyzed in the FSAR. However, they are
retained to ensure the RPS remains OPERABLE.

SDV water level is measured by two diverse methods. The
level in each of the two SDVs is measured by two float type
level switches and two thermal probes for a total of eight
level signals. The outputs of these devices are arranged so
that there is a signal from a level switch and a thermal
probe to each RPS logic channel. The level measurement
instrumentation satisfies the recommendations of
Reference 8.

The Allowable Value is chosen low enough to ensure that
there is sufficient volume in the SDV to accommodate the
water from a full scram.

(continued)
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; APPLICABLE 7a. 7b. Scram Discharae Volume Water Level-Hiah
SAFETY ANALYSES, (continued)

| LCO, and
APPLICABILITY Four channels of each type of Scram Discharge Volume Water

Level-High Function, with two channels of each type in each
trip system, are required to be OPERABLE to ensure that no
single instrument failure will preclude e scram from these,

Functions on a valid signal. These Functions are required
in PODES 1 and 2, and in MODE 5 with any control rod

. withdrawn from a core cell containing one or more fuel
assemblies, since these are the MODES and other specified

! conditions when control rods are withdrawn. At all other
times, this Function may be bypassed.2

.

8. Turbine Stoo Valve-Closure
1

.

|

: Closure of the TSVs results in the loss of a heat sink that
produces reactor pressure, neutron flux, and heat flux
transients that must be limited. Therefore, a reactor scram,

is initiated at the start of TSV closure in anticipation of#

the transients that would result from the closure of these
valves. The Turbine Stop Valve-Closure Function is the
primary scram signal for the turbine trip event analyzed in

| Reference 7. For this event, the reactor scram reduces the
! amount of energy required to be absorbed and, along with the

actions of the End of Cycle Recirculation Pump Trip
: (E0C-RPT) System, ensures that the MCPR SL is not exceeded.

Turbine Stop Valve-Closure signals are initiated from
position switches located on each of the four TSVs. Two j

,

independent position switches are associated with each stop
valve. One of the two switches provides input to RPS trip.

system A; the other, to RPS trip system B. Thus, each RPS
trip system receives an input from four Turbine Stop ,

j Valve-Closure channels, each consisting of one position !
switch. The logic for the Turbine Stop Valve-Closure |

Function is such that three or more TSVs must be closed to
produce a scram. This Function must be enabled at THERMAL
POWER m: 30% RTP. This is normally accomplished
automatically by pressure transmitters sensing turbine first

'

stage pressure; therefore, opening the turbine bypass valves
i. may affect this function,

i

(continued)
'

i.
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BASES

i
i

APPLICABLE 8. Turbine Stoo Valve-Closure (continued)..

i - SAFETY ANALYSES,
LCO, and The Turbine Stop Valve-Closure Allowable Value'is selected4

i APPLICABILITY to be high enough to detect imminent TSV closure, thereby
reducing the severity of the subsequent pressure transient.'

!
.

Eight channels of Turbine Stop Valve-Closure Function, with
four channels in each trip system, are required to be
OPERABLE to ensure that no single instrument failure will
preclude a scram from this Function if any three TSVs should
close. This Function is required, consistent with analysis
assumptions, whenever THERMAL POWER is a 307. RTP. This,

Function is not required when THERMAL POWER is < 307. RTP
since the Reactor Vessel Steam Dome Pressure-High and the'

Average Power Range Monitor Fixed Neutron Flux-High
Functions are adequate to maintain the necessary safety
margins.

9. Turbine Control Valve Fast Closure. Trio 011
Pressure-Low

Fast closure of the TCVs results in the loss of a heat sink
that produces reactor pressure, neutron flux, and heat flux
transients that must be limited. Therefore, a reactor scram
is initiated on TCV fast closure in anticipation of the
transients that would result from the closure of these :

valves. The Turbine Control Valve Fast Closure, Trip Oil
Pressure-Low Function is the primary scram signal for the
generator load rejection event analyzed in Reference 7. For t

this event, the reactor scram reduces the amount of energy
required to be absorbed and, along with the actions of the
EOC-RPT System, ensures that the MCPR SL is not exceeded.

Turbine Control Valve Fast Closure, Trip 011 Pressure-Low
signals are initiated by the electrohydraulic control (EHC)
fluid pressure at each control valve. One pressure
transmitter is associated with each control valve, and the
signal from each transmitter is assigned to a separate RPS
logic channel. This Function must be enabled at THERMAL
POWER a 30f, RTP. This is normally accomplished
automatically by pressure transmitters sensing turbine first
stage pressure; therefore, opening the turbine bypass valves
may affect this function.

(continued)

BFN-UNIT 3 8 3.3-17 | Amendment



. _ _ _ _ . _ _ _ _ _ _ . . . _ - . _ _ . . . _ _ _ _ . _ . . . _ . _ _ . _ . _ _ _ _ _ _ _ ._

i

4

RPS Instrumentation
> B 3.3.1.1
f-
5

,

|
BASES

j. APPLICABLE 9. Turbine control Valve Fast Closure. Trio Oil
; SAFETY ANALYSES, fressure-Low (continued)

LCO, and-

*

APPLICABILITY The Turbine Control Valve Fast Closure, Trip 011

||
Pressure-Low Allowable Value is selected high enough to
detect imminent TCV fast closure.

Four channels of Turbine Control Valve Fast Closure, T' ip
{ 011 Pressure-Low Function with two channels in each trip
: system arranged in a one-out-of-two logic are required to be
; OPERABLE to ensure that no single instrument faih;re will
j preclude a scram from this Function on a valid signal. This

Function is required, consistent with the analysis.

i assumptions, whenever THERMAL POWER is a: 30% RTP. This
1 Function is not required when THERMAL POWER is < 30% RTP,

since the Reactor Vessel Steam Dome Pressure-High and thes

! Average Power Range Monitor Fixed Neutron Flux-High
: Functions are adequate to maintain the necessary safety

margins.,

1
1

10. Reactor Mode Switch-Shutdown Position
:

I The Reactor Mode Switch-Shutdown Position Function provides
signals, via the manual scram logic channels,'directly toi

the scram pilot solenoid power circuits. These manual scram
logic channels are redundant to the automatic protective

; instrumentation channels and provide manual reactor trip
capability. This Function was not specifically credited in

i the accident analysis, but it is retained for the overall
i redundancy and diversity of the RPS as required by the NRC
i approved licensing basis. ;

i

! The reactor mode switch is a single switch with four
I channels, each of which provides input into one of the RPS

logic channels.
| -.

There is no Allowable Value for this function, since the.

channels are mechanically actuated based solely on reactor
,

mode switch position,'

,

i Two channels of Reactor Mode Switch-Shutdown Position
Function, with one channel in each trip system, are

.

available and required to be OPERABLE. The Reactor Mode
i Switch-Shutdown Position Function is required to be

1
(continued)

i

I
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.

APPLICABLE 10. Reactor Mode Switch-Shutdown Position (continued)4

' - SAFETY ANALYSES,
LCO, and OPERABLE in MODES 1 and 2, and MODE 5 with any control rod,

'

APPLICABILITY withdrawn from a core cell containing one or more fuel
assemblies, since these are the MODES and other specified.

conditions when control rods are withdrawn.

!

! 11. Manual Scram

i The Manual Scram push button channels provide signals, via
the manual scram logic channels, directly to the scram piloti

i solenoid power circuits. These manual scram logic channels
! are redundant to the automatic protective instrumentation
; channels and provide manual reactor trip capability. This
; Function was not specifically credited in the accident
j analysis but it is retained for the overall redundancy and
; diversity of the RPS as required by the NRC approved

| licensing basis.

j There is one Manual Scram push button channel for each of
the two RPS manual scram logic channels. In order to cause

| a scram it is necessary that each channel in both manual
i scram trip systems be actuated.
I

There is no Allowable Value for this Function since the4

channels are mechanically actuated based solely on the
position of the push buttons,

Two' channels of Manual Scram with one channel in each manual
scram trip system are available and required to be OPERABLE
in MODES 1 and 2, and in MODE 5 with any control rod
withdrawn from a core cell containing one or more fuel:
assemblies, since these are the MODES and other specified:

conditions when control rods are withdrawn.

{
l. 12. RPS Channel Test Switches

I There are four RPS Channel Test Switches, one associated
with each of the four automatic scram logic channels (A1,

; A2, B1, and B2). These keylock switches allow the operator
to test the OPERABILITY of each individual' logic channel

,

without the necessity of using a scram function trip. When
the RPS Channel Test Switch is placed in test, the

|
!

(continued)
,

1

i
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|

APPLICABLE 12. RPS Channel Test Switches (continued) )
SAFETY ANALYSES, -

LCO, and associated scram logic channel is deenergized and i
lAPPLICABILITY OPERABILITY of the channel's scram contactors can be

confirmed. The RPS Channel Test Switches are not !
lspecifically credited in the accident analysis. However,

because the Manual Scram Function at Browns Ferry Nuclear !
Plant is not configured the same as the generic model in !
Reference 9, the RPS Channel Test Switches are included in
the analysis in Reference 11. Reference 11 concludes that 1

'the Surveillance Frequency extensions for RPS functions,
described in Reference 9, are not affected by the difference
in configuration since each automatic RPS channel has a test
switch which is functionally the same as the manual scram

iswitches in the generic model. Weekly testing of scram
contactors is credited in Reference 9 with supporting the
Surveillance Frequency extension of the RPS functions.

There ic no Allowable Value for this Function since the
channels are mechanically actuated solely on the position of
the switches.

Four channels of the ,(PS Channel Test Switch Function with

two channels.in each trip system arranged in a one-out-of-
two logic are available and required to be OPERABLE. The
function is required in MODES 1 and 2, and in MODE 5 with
any control rod withdrawn from a core cell containing one or
more fuel assemblies, since these are the MODES and other
specified conditions when control rods are withdrawn.

13. Low Scram Pilot Air Header Pressure

The Low Scram Pilot Air Header Pressure trip performs the
same function as the high water level in the scram discharge
instrument volume for fast fill events in which the high
level instrument response time may not be adequate. A fast
fill event is postulated for certain degraded control air
events in which the scram outlet yhlves unseat enough to
allow 5 gpm per drive leakage into tiic scram discharge
volume but not enough to cause rod insertien.

The Allowable Value is chosen low enough to ensure that
there is sufficient volume in the SDV to accommodate the
water from a full scram.

(continued)
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l
APPLICABLE 13. Low Scram Pilot Air Header Pressure (continued) i

l SAFETY ANALYSES, '

; LCO, and Four channels of Low Scram Pilot Air Header Pressure
APPLICABILITY Function, with two channels in each trip system arranged in

a one-out-of-two logic, are required to be OPERABLE to
ensure that no single instrument failure will preclude a

! scram from this Function on a valid signal. The Function is I

required in MODES 1 and 2, and in MODE 5 with any control
j rod withdrawn from a core cell containing one or more fuel
. assemblies, since these are the MODES and other specified i

: conditions when control rods are withdrawn. At all other i

| times, this Function may be bypassed.

.

i ACTIONS A Note has been provided to modify the ACTIONS related to
j' RPS instrumentation channels. Section 1.3, Completion
j Times, specifies that once a Condition has been entered,

subsequent divisions, subsystems, components, or variables4

expressed in the Condition, discovered to be inoperable or
not within limits, will not result in separate entry into

.

,
'

! the Condition. Section 1.3 also specifies that Required
' Actions of the Condition continue to apply for each
: additional failure, with Completion Times based on initial
i entry into the Condition. However, the Required Actions for
; inoperable RPS instrumentation channels provide appropriate

compensatory measures for separate inoperable channels. As' '

; such, a Note has been provided that allows separate
: Condition entry for each inoperable RPS instrumentation
j channel. .

!

j. A.1 and A.2

I Because of the diversity of sensors available to provide
trip signals and the redundancy of the RPS design, an;

i allowable out of service time of 12 hours has been shown to
be acceptable (Ref. 9 and 12) to permit restoration of any j
inoperable channel to OPERABLE status. However, this out ofi

; service time is only acceptable provided the associated
; Function's inoperable channel is in one trip system and the
| Function still maintains RPS trip capability (refer to
; Required Actions B.1, B.2, and C.1 Bases). If the
j inoperable channel cannot be restored to OPERABLE status
i within the allowable out of service time, the channel or the
:

j (continued)

,

#
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ACTIONS A.1 and A.2 (continued) I
^

'

associated trip system must be placed in the tripped
condition per Required Actions A.1 and A.2. Placing the

,

inoperable channel in trip (or the associated trip system in
'

trip) would conservatively compensate for the inoperability,
restore capability to accommodate a single failure, and

,

allow operation to continue. Alternatively, if it is not

! desired to place the channel (or trip system) in trip (e.g.,
: as in the case where placing the inoperable channel in trip

,

would result in a full scram), Condition D must be entered !
'

and its Required Action taken, i
l

' As noted, Action A.2 is not applicable for A?RM Functions |
2.a. 2.b, 2.c, and 2.d. Inoperability of one required APRM
channel affects both trip systems. For that condition, i

Required Action A.1 must be satisfied, and is the only ;

action (other than restoring operability) that will restore
capability to accommodate a single failure. Inoperability I
of more than one required APRM channel of the same trip ;

function results in loss of trip capability and entry into
Condition C, as well as entry into Condition A for each
channel.

8,1 and_]LZ

Condition B exists when, for any one or more Functions, at
least one required channel is inoperable in each trip
system. In this condition, provided at.least one channel
per trip system is OPERABLE, the RPS still maintains trip
capability for that Function, but cannot accommodate a
single failure in either trip system.

Required Actions B.1 and B.2 limit the time the RPS scram
logic, for any function, would not accommodate single
failure in both trip systems (e.g., one-out-of-one and
one-out-of-one arrangement for a typical four channel
Function). The reduced reliability of this logic
arrangement was not evaluated in References 9 or 12 for the |
12 hour Completion Time. Within the 6 hour allowance, the
associated Function will have all required channels OPERABLE
or in trip (or any combination) in one trip system.

(continued)
i
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I ACTIONS B.1 and B.2 (continued)
i
j -Completing one of these Required Actions restores RPS to a l

i reliability level equivalent to that evaluated in
i References 9 or 12, which justified a 12 hour allowable out |
} of service time as presented in Condition A. The trip
; system in the more degraded state should be placed in trip
! or, alternatively, all the inoperable channels in that trip
i system should be placed in trip (e.g., a trip system with

two inoperable channels could be in a more degraded. stater

! than a trip system with four inoperable channels if the two
4 inoperable channels are in the same Function while the four
; inoperable channels are all in different Functions). The

,
decision of which trip system is in the more degraded state i

should be based on prudent judgment and take into account3

; current plant conditions (i.e., what MODE the plant is in).
If this action would result in a scram or RPT, it is

.

! permissible to place the other trip system or its inoperable ]L channels in trip.
|

'

The 6 hour Completion Time is judged acceptable based on the
remaining capability to trip, the diversity.of the sensors;

;' available to provide the trip signals, the low probability
; of extensive numbers of inoperabilities affecting all

diverse Functions, and the low probability of an eventi

: requiring the initiation of a scram. s

|

| Alternately, if it is not desired to place the inoperable
channels (or one trip system) in trip (e.g., as in the case;

where placing the inoperable channel or associated trip'

system in trip would result in a scram or RPT), Condition D<

| must be entered and its Required Action taken.
,

{. As noted, Condition B is not applicable for APRM Functions
j 2.a 2.b, 2.c, and 2.d. Inoperability of an APRM channel

affects both trip systems and is not associated with a
.

; specific trip system as are the APRM 2-out-of-4 voter and
other non-APRM channels for which condition B applies. For1

an inoperable APRM channel, Required Action A.1 must be4

i satisfied, and is the only action (other than restoring
operability) that will restore' capability to acconnodate ai

single failure. Inoperability of more thaa one required
j APRM channel results in loss of trip capability and entry

into Condition C, as well as entry into Condition A for each.

channel. Because Conditions A and C provide Required
;

!

] (continued)

1
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ACTIONS B.1 and B.2 (continued)

Actions that are appropriate for the inoperability of APRM
Functions 2.a. 2.b, 2.c, and 2.d, and these functions are
not associated with specific trip systems as are the APRM 2-
out-of-4 voter and other non-APRM channels, Condition B does I
not apply. I

|

C.1
|

Required Action C.1 is intended to ensure that appropriate ,

actions are taken if multiple, inoperable, untripped |
channels within the same trip system for the same Function
result in t'a Function not maintaining RPS trip capability.n
A Function is considered to be maintaining RPS trip
capability when sufficient channels are OPERABLE or in trip
(or the associated trip system is in trip), such that both ;

trip systems will genera'.e a trip signal from the given '

Function on a valid signal.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. The
1 hour Completion Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of
channels. '

O.1

Required Action D.1 directs entry into the appropriate
Condition referenced in Table 3.3.1.1-1. The applicable
Condition specified in the Table is Function and MODE or
other specified condition dependent and may change as the
Required Action of a previous Condition is completed. Each
time an inoperable channel has not met any Required Action
of Condition A, B, or C and the associated Completion Time
has expired, Condition D will be entered for that channel
and provides for transfer to the appropriate subsequent
Condition.

(continued)

BFN-UNIT 3 8 3.3-24 Amendment



-_ ._ -. - - - _- . . . - . .

!

|
RPS Instrumentation

i B 3.3.1.1

:
"

BASES

ACTIONS Q F.1. and G.1
(continued)

If the channel (s) is not restored to OPERABLE status or
placed in trip (or the associated trip system placed in
trip) within the allowed Completion Time, the plant must be
placed in a MODE or other specified condition in which the
LCO does not apply. The allowed Completion Times are
reasonable, based on operating experience, to reach the
specified condition from full power conditions in an orderly
manner and without challenging plant systems. In addition,
the Completion Time of Required Action E.1 is consistent
with the Completion Time provided in LCO 3.2.2, " MINIMUM
CRITICAL POWER RATIO (MCPR)."

H.1

If the channel (s) is not restored to OPERABLE status or
placed in trip (or the associated trip system placed in
trip) within the allowed Completion Time, the plant must be
placed in a MODE or other specified condition in which the
LCO does not apply. This is done by immediately initiating
action to fully insert all insertable control rods in core
cells containing one or more fuel assemblies. Control rods '

in core cells containing no fuel assemblies do not affect
the reactivity of the core and are, therefore, not required
to be inserted. Action must continue until all insertable
control rods in core cells containing one or more fuel
assemblies are fully inserted.

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each RPS
REQUIREMENTS instrumentation Function are located in the SRs column of

Table 3.3.1.1-1.

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours, provided the associated Function maintains RPS trip

(continued)
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! SURVEILLANCE capability. Upon completion of the Surveillance, or
REQUIREMENTS expiration of the 6 hour allowance, the channel must be

'

(continue) returned to OPERABLE status or the applicable Condition
entered and Required Actions taken. This Note is based on

i the reliability analysis (Ref. 3) assumption of the average
i time required to perform channel Surveillance. That

analysis demonstrated that the 6 hour testing allowance does'

; not significantly reduce the probability that the RPS will
j trip when necessary.
!

|

i SR 3.3.1.1.1
i

| Performance of the CHANNEL CHECK once every 24 hours ensures
i that a gross failure of instrumentation has not occurred. A
* CHANNEL CHECK is normally a comparison of the parameter

indicated on one channel to a similar parameter on other4

j channels. It is based on the assumption that instrument
- channels monitoring the same parameter should read

approximately the same value. Significant deviations
between instrument channels :ould be an indication of
excessive instrument drift in one of the channels or
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each j

CHANNEL CALIBRATION. 1

Agreement criteria are determined by the plant staff based j
on a combination of the channel instrument uncertainties, |

including indication and readability. If a channel is |
outside the criteria, it may be an indication that the l

instrument has drifted outside its limit.

The Frequency is based upon operating experience that |
demonstrates channel failure is rare. The CHANNEL CHECK i

supplements less formal, but more frequent, checks of |
channels during normal operational use of the displays I
associated with the channels required by the LCO.

,

1

SR 3.3.1.1.2 l

To ensure that the APRMs are accurately indicating the true I

icore average power, the APRMs are calibrated to the reactor
power calculated from a heat balance. The Frequency of once ]

(continued) |
|
l

I
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SURVEILLANCE SR 3.3.1.1.2 (continued)
1

REQUIREMENTS
. per 7 days is based on minor changes in LPRM sensitivity,
[ which could affect the APRM reading, between performances of
'

SR 3.3.1.1.7.

A restriction to satisfying this SR when < 25% RTP is'

provided that requires the SR to be met only at a 25% RTP
because it is difficult to accurately maintain APRM i

1

indication of core THERMAL POWER consistent with a heat i

balance when < 25% RTP. At low power levels, a high degree l
of accuracy is unnecessary because of the large, inherent |

margin to thermal limits (MCPR and APLHGR). At 2 25% RTP,
( the Surveillance is required to have been satisfactorily
j performed within the last 7 days, in accordance with

SR 3.0.2. A Note is provided which allows an increase in
THERMAL POWER above 25% if the 7 day Frequency is not met i

'per SR 3.0.2. In this event, the SR must be performed-

within 12 hours after reaching or exceeding 25% RTP. Twelve |

hours is based on operating experience and in consideration
of providing a reasonable time in which to complete the SR.

SR 3.3.1.1.3

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

As noted, SR 3.3.1.1.3 is not required to be performed when
entering MODE 2 from HODE 1, since testing of the MODE 2
required IRM Functions cannot be performed in MODE 1 without
utilizing jumpers, lifted leads, or movable links. This
allows entry into MODE 2 if the 7 day Frequency is not met
per SR 3.0.2. In this event, the SR must be performed
within 12 hours after entering MODE 2 from MODE 1. Twelve
hours is based on operating experience and in consideration
of providing a reasonable time in which to complete the SR.

(coatinued)
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~

RPS Instrumentation
B 3.3.1.1

;

| BASES
.

J

SURVEILLANCE SR 3.3.1.1.3 (continued)
REQUIREMENTS,

: A Frequency of 7 days provides an acceptable level of system
average unavailability over the Frequency interval and is :

based on reliability analysis (Ref. 9).
j

:

SR 3.3.1.1.4
'

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function. A Frequency of 7 days provides an

i acceptable level of system average availability over the
Frequency and is based on the reliability analysis of'

Reference 9. (The RPS Channel Test Switch Function's
i

CHANNEL FUNCTIONAL TEST Frequency was credited in the
3 analysis to extend many automatic scram Functions'
! Frequencies.)

SR 3.3.1.1.5 and SR 3.3.1.1.6

These Surveillances are established to ensure that no gaps
in neutron flux indication exist from subcritical to power
operation for monitoring core reactivity status.

The overlap between SRMs and IRMs is required to be
demonstrated to ensure that reactor power will not be
increased into a neutron flux region without adequate
indication. This is required prior to withdrawing SRMs from
the fully inserted position since indication is being
transitioned from the SRMs to the IRMs.

The overlap between IRMs and APRMs is of concern when-

reducing power into the IRM range. On power increases, the
system design will prevent further increases (by initiating
a rod block) if adequate overlap is not maintained. Overlap
between IRMs and APRMs exists when sufficient IRMs and APRMs
concurrently have onscale readings such that the transition
between MODE I and MODE 2 can be made without either APRM
downscale rod block, or IRM upscale rod block. Overlap
between SRMs and IRMs similarly exists when, prior to
withdrawing the SRMs from the fully inserted position, IRMs
are above mid-scale on range 1 before SRMs have reached the
upscale rod block.

(continued)
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RPS Instrumentation
B 3.3.1.1

BASES

SURVEILLANCE SR 3.3.1.1.5 and SR 3.3.1.1.6 (continued)
REQUIREMENTS

As noted, SR 3.3.1.1.6 is only required to be met during
entry into MODE 2 from MODE 1. That is, after the overlap
requirement has been met and inr M on has transitioned to
the IRMs, maintaining overlap is C., required (APRMs may be
reading downscale once in MODE 2).

If overlap for a group of channels is not demonstrated
(e.g., IRM/APRM overlap), the reason for the failure of the
Surveillance should be determined and the appropriate
channel (s) declared inoperable. Only those appropriate
channels that are required in the current MODE or condition
should be declared inoperable.

A Frequency of 7 days is reasonable based on engineering
judgment and the reliability of the IRMs and APRMs.

SR 3.3.1.1.7

LPRM gain settings are determined from the local flux;

profiles measured by the Traversing Incore Probe (TIP)a

!.
System. This establishes the relative local flux profile
for appropriate representative input to the APRM System.
The 1000 effective full power hours Frequency is based on
operating experience with LPRM sensitivity changes.y

1

0

; SR 3.3.1.1.8. SR 3.3.1.1.12 and SR 3.3.1.1.16
,

| A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the;

i_ intended function. Any setpoint adjustment shall be
i consistent with the assumptions of the current plant

specific setpoint methodology. The 92 day Frequency of,

SR 3.3.1.1.8 is based on the reliability analysis of4

' Reference 9.
i
'

The 184 day Frequency of SR 3.3.1.1.16 for the APRM
Functions supplements the automatic self-test functions that

.

operate continuously in the APRM and voter channels. The#

APRM CHANNEL FUNCTIONAL TEST covers the APRM channelsj

(including recirculation flow processing - applicable to-

j Function 2.b only), the 2-out-of-4 voter channels, and the

(continued)

I |
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RPS Instrumentation
B 3.3.1.1

1

BASES

SURVEILLANCE SR 3.3.1.1.8. SR 3.3.1.1.12 and SR 3.3.1.1.16
REQUIREMENTS (continued) !

interface connections into the RPS trip systems from the
voter channels. Any setpoint adjustment shall be consistent .

'with the assumptions of the current plant specific setpoint
methodology. The 184 day Frequency of SR 3.3.1.1.16 for the
APRM Functions is based on the reliability analysis of
Reference 12. (NOTE: The actual voting logic of the 2-out-
of-4 Voter Function is tested as part of SR 3.3.1.1.14.) A
Note for SR 3.3.1.1.16 is provided that requires the APRM
Function 2.a SR to be performed within 12 hours of entering
MODE 2 from MODE 1. Testing of the MODE 2 APRM Function
cannot be performed in MODE 1 without utilizing jumpers or

, lifted leads. This Note allows entry into MODE 2 from MODE
1 if the associated frequency is not met per SR 3.0.2.
Twelve hours is based on operating experience and in
consideration of providing a reasonable time in which to
complete the SR. |

The 184 day Frequency of SR 3.3.1.1.16 for the scram pilot
air header low pressure trip function is based on the
functional reliability previously demonstrated by this
function, the need for minimizing the radiation exposure
associated with the functional testing of this function, and
the increased risk to plant availability while the plant is
in a half-scram condition during the performance of the
functional testing versus the limited increase in
reliability that would be obtained by the more frequent
functional testing.

The 18 month Frequency of SR 3.3.1.1.12 is based on the need
to perform this Surveillance under the conditions that apply
during a plant outage and the potential for an unplanned
transient if the Surveillance were performed with the
reactor at power. Operating experience has shown that these
components usually pass the Surveillance when performed at
the 18 month Frequency.

SR 3.3.1.1.9. SR 3.3.1.1.10 and SR 3.3.1.1.13

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies that the channel
responds to the measured parameter within the necessary

(continued)
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1

RPS Instrumentation |
, B 3.3.1.1 ||,

; BASES

<

$

: SURVEILLANCE SR 3.3.1.1.9. SR 3.3.1.1.10 and SR 3 3.1.1.13 (continued) .I.

i REQUIREMENTS
;
'

range and accuracy. CHANNEL CALIBRATION leaves the channel
! adjusted to account for instrument drifts between successive
|

calibrations consistent with the plant specific setpoint
methodology. For the APRM Simulated Thermal Power-High'

Function, SR 3.3.1.1.13 also includes calibrating the |*

associated recirculation loop flow channel. For MSIV-!

Closure, SDV Water Level-High (Float Switch), and TSV-
!

Closure Functions, SR 3.3.1.1.13 also includes physical
i inspection and actuation of the switches.

Note 1 to SR 3.3.1.1.9 and SR 3.3.1.1.13 states that neutron |
detectors are excluded from CHANNEL CALIBRATION because they
are passive devices, with minimal drift, and because of the
difficulty of simulating a meaningful signal. Changes in;

|
neutron detector sensitivity are compensated for by
performing the 7 day calorimetric calibration (SR 3.3.1.1.2)g ;.:

and the 1000 effective full power hours LPRM calibration'

1 against the TIPS (SR 3.3.1.1.7). A second Note for SR

APRM and IRM SRs to be performed within 12 hours of entering |
3.3.1.1.9 and SR 3.3.1.1.13 is provided that requires the

;

i; MODE 2 from MODE 1. Testing of the MODE 2 APRM and IRM

|
Functions cannot be performed in MODE 1 without utilizing
jumpers, lifted leads, or movable links. This Note allows
entry into MODE 2 from MODE 1 if the associated Frequency is

i not met per SR 3.0.2. Twelve hours is based on operating
j experience and in consideration of providing a reasonable
j time in which to complete the SR.

| The Frequency of SR 3.3.1.1.9 is based upon the assumption
j of a 92 day calibration interval in the determination of the
; magnitude of equipment drift in the setpoint analysis. The
i. Frequency of SR 3.3.1.1.10 is based upon the assumption of a
i 184 day calibration interval in the determination of the

magnitude of equipment drift in the setpoint analysis. The
Frequency of SR 3.3.1.1.13 is based upon the assumption of

: an 18 month calibration interval in the determination of the
! magnitude of equipment drift in the setpoint analysis.
i

e

SR 3.3.1.1.11
i

(Deleted) q

(continued)
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RPS Instrumentation |
B 3.3.1.1

i

BASES I

!

l

SURVEILLANCE SR 3.3.1.1.14
REQUIREMENTS l

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the !
OPERABILITY of the required trip logic for a specific
channel. The functional testing of control rods
(LCO 3.1.3), and SOV vent and drain valves (LCO 3.1.8),
overlaps this Surveillance to provide complete testing of

,

the assumed safety function. |

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant i

outage and the potential for an unplanned transient if the !

Surveillance were performed with the reactor at power. ;
.

Operating experience has shown that these components usually i
pass the Surveillance when performed at the 18 month |
Frequency. |

The LOGIC SYSTEM FUNCTIONAL TEST for APRM Function 2.e
simulates APRM trip conditions at the 2-out-of-4 voter l

lchannel inputs to check all combinations of two tripped
inputs to the 2-out-of-4 logic in the voter channels and i

APRM related redundant RPS relays.

!

SR 3.3.1.1.15

This SR ensures that scrams initiated from the Turbine Stop j

Valve-Closure and Turbine Control Valve Fast Closure, Trip |

Oil Pressure-Low Functions will not be inadvertently |

bypassed when THERMAL POWER is a 30% RTP. This involves
calibration of the bypass channels. Adequate margins for,
the instrument setpoint methodologies are incorporated into j
the actual setpoint. i

!

If any bypass channel's setpoint is nonconservative (i.e., j
the Functions are bypassed at a 30% RTP, either due to open 1

main turbine bypass valve (s) or other reasons), then the
affected Turbine Stop Valve-Closure and Turbine Control

|

Valve Fast Closure, Trip 011 Pressure-Low Functions are !
considered inoperable. Alternatively, the bypass channel
can be placed in the conservative condition (nonbypass). If

placed in the nonbypass condition (Turbine Stop
Valve-Closure and Turbine Control Valve Fast Closure, Trip
011 Pressure-Low Functions are enabled), this SR is met and

,

the channel is considered OPERABLE. !

|

(continued)
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RPS Instrumentation
B 3.3.1.1

BASES

i
SURVEILLANCE SR 3.3.1.1.15 (continued)
REQUIREMENTS

The Frequency of 18 months is based on engineering judgment
; and reliability of the components.
.

,

e REFERENCES 1. FSAR, Section 7.2.

2. FSAR, Chapter 14.

3. NED0-23842, " Continuous Control Rod Withdrawal in the ;

; Startup Range," April 18, 1978. I

4. FSAR, Appendix N.
,

1

5. FSAR, Section 14.6.2. ;

'
6. FSAR, Section 6.5.

; 7. FSAR, Section 14.5.

: 8. P. Check (NRC) letter to G. Lainas (NRC), "BWR Scram
Discharge System Safety Evaluation," December 1, 1980.

9. NEDC-30851-P-A , " Technical bpecificationsImprovement
Analyses for BWR Reactor Protection System,"

| March 1988. i

d 10. NRC No. 93-102, " Final Policy Statement on Technical
Specification Improvements," July 23, 1993.

'

11. MED-32-0286, " Technical Specification Improvement
Analysis for Browns Ferry Nuclear Plant, Unit 2,"
October 1995.

12. NEDC-32410P-A, " Nuclear Measurement Analysis and<

Control Power Range Neutron Monitor (NUMAC PRNM)
Retrofit Plus Option III Stability Trip Function,"

'October 1995.
r

i

.

.

&
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i Control Rod Block Instrumentation
B 3.3.2.1

8 3.3 INSTRUMENTATION

B 3.3.2.1 Control Rod Block Instrumentation:

BASES

I
'

BACKGROUND Control rods provide the primary means for control of
reactivity changes. Control rod block instrumentation<

'includes channel sensors, logic circuitry, switches, and'

relays that are designed to ensure that specified fuel
Idesign limits are not exceeded for postulated transients and'

accidents. During high power operation, the rod block
monitor (RBM) provides protection for control rod withdrawal
error events. During low power operations, control rod'

blocks from the rod worth minimizer (RWM) enforce specific ii

control rod sequences designed to mitigate the consequences
of the control rod drop accident (CRDA). During shutdown 1

conditions, control rod blocks from the Reactor Mode !,

Switch-Shutdown Position Function ensure that all control i

rods remain inserted to prevent inadvertent criticalities. j

i The purpose of the RBM is to limit control rod withdrawal if
localized neutron flux exceeds a predetermined setpoint |

during control rod manipulations. It is assumed to function !

to block further control rod withdrawal to preclude a MCPR
Safety Limit (SL) violation. The RBM supplies a trip signal
to the Reactor Manual Control System (RMCS) to appropriately
inhibit control rod withdrawal during power operation above |
the low power range setpoint. The RBM has two channels, '

either of which can initiate a control rod block when the
; channel output exceeds the control rod. block setpoint. One
'

RBM channel inputs into one RMCS rod block circuit and the
other RBM channel inputs into the second RMCS rod block,

circuit. The RBM channel signal is generated by averaging a
: set of local power range monitor (LPRM) signals at various
| core heights surrounding the control rod being withdrawn. A
'

signal from one of the four redundant average power range
; monitor (APRM) channels supplies a reference signal for one

of the RBM channels and a signal from another of the APRM.

channels supplies the reference signal to the second RBM.

channel. This reference signal is used to determine which
RBM range setpoint (low, intermediate or high) is enabled.

: If the APRM is indicating less than the low power setpoint,
the RBM is automatically bypassed. The RBM is also
automatically bypassed if a peripheral control rod is
selected (Ref. 1).

(continued)
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Control Rod Block Instrumentation
B 3.3.2.1.

i

BASESp

i 4

! BACKGROUND The purpose of the RWM is to control rod patterns during i

; (continued) startup and shutdown, such that only specified control rod
; sequences and relative positions are allowed over the

,

1 operating range from all control rods inserted to 10% RTP. !

| The sequences effectively limit the potential amount and |

rate of reactivity increase during a CRDA. Prescribed |
:

! control rod sequences are stored in the RWM,-which will
'

initiate control rod withdrawal and insert blocks when the
actual sequence deviates beyond allowances from the stored
sequence. The RWM determines the actual sequence based.

! position indication for each control rod. The RWM also uses
; feedwater flow and steam flow signals to determine when the
: reactor power is above the preset power level at which the

RWM is automatically bypassed (Ref. 2). The RWM is a single
! channel system that provides input into both RMCS rod block |

circuits.
|

I With the reactor mode switch in the shutdown position, a
| control rod withdrawal block is applied to all control rods
: to ensure that the shutdown condition is maintained. This
| Function prevents inadvertent criticality as the result of a
[ control rod withdrawal during MODE 3 or 4, or during MODE 5 I

when the reactor mode switch is required to be in the '

; shutdown position. The reactor mode switch has two
channels, each inputting into a separate RMCS rod block
circuit. A rod block in either RMCS circuit will provide a4

: control rod block to all control rods.
:

i

APPLICABLE 1. Rod Block Monitor
SAFETY ANALYSES,
LCO, and The RBM is designed to prevent violation of the MCPR
APPLICABILITY SL and the cladding 1% plastic strain fuel design limit that

may result from a single control rod withdrawal error (RWE)
event. The analytical methods and assumptions used in
evaluating the RWE event are sumarized in Reference 3. A
statistical analysis of RWE events was performed to
determine the RBM response for both channels for each event.
From these responses, the fuel thermal performance as a
function of RBM Allowable Value was determined. The
Allowable Values are chosen as a function of power level.
Based on the specified Allowable Values, operating limits
are established.

(continued) ,
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Control Rod Block Instrumentation
B 3.3.2.1

BASES
t

APPLICABLE 1. Rod Block Monitor (continued)
SAFETY ANALYSES,
LCO, and The RBM Function satisfies Criterion 3 of the NRC Policyt

j APPLICABILITY Statement (Ref. 10).

! Two channels of the RBM are required to be OPERABLE, with
| their setpoints within the appropriate Allowable Value for

the associated power range to ensure that no single,

i instrument failure can preclude a rod block from this
Function. The setpoints are calibrated consistent with
applicable setpoint methodology (nominal trip setpoint).

: Nominal trip setpoints are specified in the setpoint
calculations. The nominal setpoints are selected to ensure

:
that the setpoints do not exceed the Allowable Valuesi

between successive CHANNEL CALIBRATIONS. Operation with a
;

trip setpoint less conservative than the nominal trip
,

setpoint, but within its Allowable Value, is acceptable.4

! Trip setpoints are those predetermined values of output at
which an action should take place. The setpoints are ),

tcompared to the actual process parameter (e.g., reactor'

; power), and when the measured output value'of the process
parameter exceeds the setpoint, the associated device (e.g.,'

'

: trip unit) changes state. The analytic limits are derived
! from the limiting values of the process parameters obtained ,

from the safety analysis. The Allowable Values are derived i
,

i from the analytic limits, corrected for calibration,
: process, and some of the instrument errors. The trip

setpoints are then determined accounting for the remaining
.

i instrument errors (e.g., drift). The trip setpoints derived
in this manner provide adequate protection because1

instrumentation uncertainties,. process effects, calibration
tolerances, instrument drift, and severe environmental

4

j effects (for channels that must function in harsh
i environments as defined by 10 CFR 50.49) are accounted for.

The RBM is assumed to mitigate the co'nsequences of an RWE
event when operating a 28% RTP. Below this power level, the |
consequences of an RWE event will not exceed the MCPR SL
and, therefore, the RBM is not required to be OPERABLE
(Ref. 3). When operating < 90% RTP, analyses (Ref. 3) have

- shown that with an initial MCPR a 1.75, no RWE event will j
result in exceeding the MCPR SL. Also, the analyses
demonstrate that when operating at 2 90% RTP with
MCPR a 1.44, no RWE event will result in exceeding the MCPR |

(continued)
3
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Control Rod Block Instrumentation
B 3.3.2.1

BASES (continued)

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each
REQUIREMENTS Control Rod Block instrumentation Function are found in the

SRs column of Table 3.3.2.1-1.

The Surveillances are modified by a secord Note (Note 2) to
indicate that when an RBM channel is placed in an inoperable
status solely for performance of required Surveillances,
entry into associated Conditions and Required Actions may be
delayed for up to 6 hours provided the associated Function
maintains control rod block capability. Upon completion of
the Surveillance, or expiration of the 6 hour allowance, the
channel must be returned to OPERABLE status or the
applicable Condition entered and Required Actions taken.
This Note-is based on the reliability analysis (Ref. 9)*

assumption of the average time required to perform a channel
Surveillance. That analysis demonstrated that the 6 hour
testing allowance does not significantly reduce the
probability that a control rod block will be initiated when
necessary.

SR 3.3.2.1.1

A CHANNEL FUNCTIONAL TEST is performed for each RBM channel
to ensure that the entire channel will perform the intended
function. It includes the Reactor Manual Control System
input.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology. The Frequency of 184 days is based on
reliability analyses (Ref. 11).

SR 3.3.2.1.2 and SR 3.3.2.1.3

A CHANNEL FUNCTIONAL TEST is performed for the RWM to ensure
that the entire system will perform the intended function.
The CHANNEL FUNCTIONAL TEST for the RWM is performed by
attempting to withdraw a control rod not in compliance with
the prescribed sequence and verifying a control rod block
occurs. This test is performed as soon as possible after
the applicable conditions are entered. As noted in the SRs,
SR 3.3.2.1.2 is not required to be performed until I hour
after any control rod is withdrawn at s 10% RTP in MODE 2.
As noted, SR 3.3.2.1.3 is not required to be performed until

(continued)
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I

I

Control Rod Bicck Instrumentation !
;

1 B 3.3.2.1 {

BASES :,

i l

L :

! SURVEILLANCE SR 3.3.2.1.2 and SR 3.3.2.1.3 (continued)
; REQUIREMENTS !

I hour after THERMAL POWER is reduced to s 10% RTP in l
: MODE 1. This allows entry into MODE 2 for SR 3.3.2.1.2, and !

THERMAL POWER reduction to s 10% RTP for SR 3.3.2.1.3, to I

perform the required Surveillance if the 92 day Frequency is !
lnot met per SR 3.0.2. The I hour allowance is based on

.' operating experience and in consideration of providing a !
. reasonable time in which to complete the SRs. The .j
! Frequencies are based on reliability analysis (Ref. 8). q

! :

! E 3.3.2.1.4 )

A CHANNEL CALIBRATION is a complete check of the instrument
s loop and the sensor. This test verifies the channel
|' responds to the measured parameter within the necessary
j range and accuracy. CHANNEL CALIBRATION leaves the channel
8 adjusted to account for instrument drifts between successive
! calibrations consistent with the plant specific setpoint
i methodology.

j As noted, neutron detectors are excluded from the CHANNEL
CALIBRATION because they are passive devices, with minimal4

drift, and because of the difficulty of simulating a
meaningful signal. Neutron detectors are adequately tested
in SR 3.3.1.1.2 and SR 3.3.1.1.7.

The Frequency is based upon the assumption of an 18 month |
calibration interval in the determination of the magnitude
of equipmerf, drift in the setpoint analysis.

SR 3.3.2.1.5

The RWM is automatically bypassed when power is above a
specified value. The power level is determined from
feedwater flow and steam flow signals. The automatic bypass
setpoint must be verified periodically to be > 10% RTP. If

the RWM low power setpoint is nonconservative, then the RWM
is considered inoperable. Alternately, the low power
setpoint channel can be placed in the conservative condition
(nonbypass). If placed in the nonbypassed condition, the SR
is met and the RWM is not considered inoperable. The
Frequency is based on the trip setpoint methodology utilized
for the low power setpoint channel.

(continued)
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Control Rod Black Instrumentationj B 3.3.2.1 l

i
i

BASES I.

: SURVEILLANCE SR 3.3.2.1.6 |
REQUIREMENTS 1

.

; (continued) A CHANNEL FUNCTIONAL TEST is performed for the Reactor Mode !
Switch-Shutdown Position Function to ensure that the entire !

,

| channel will perform the intended function. The CHANNEL 1

FUNCTIONAL TEST for the Reactor Mode Switch-Shutdown J
'

1 Position Function is performed by attempting to withdraw any. i'

control rod with the reactor mode switch in the shutdown l

position and verifying a control rod block occurs.
: 1

3
As noted fu the SR, the Surveillance is not re;,uired to be |

t performed until I hour after the reactor mode switch is in
; the shutdown position, since testing of this interlock with
; the reactor mode switch in any other position cannot be
' performed without using jumpers, lifted leads, or movable
i links. This allows entry into MODES 3 and 4 if the 18 month
1 Frequency is not met per SR 3.0.2. The 1 hour allowance is
! based on operating experience and in consideration of

providing a reasonable time in which to complete the SRs.;

.

| The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a planti

! outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.;

j Operating experience has shown these components usually pass |
i the Surveillance when performed at the 18 month Frequency. |

!

i
SR 3.3.2.1.7

|

The RWM will only enforce the proper control rod sequence if.
' the rod sequence is properly input into the RWM computer.
: This SR ensures that the proper sequence is loaded into the
i RWM so that it can perform its intended function. The
i Surveillance is performed once prior to declaring RWM

OPERABLE following loading of sequence into RWM, since this
: is when rod sequence input errors are possible,
i

,

l' )
i

'

1

|

(continued)
,

!
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Control Rod Block Instrumentation
6 3.3.2.1*

BASES |
'

,

SURVEILLANCE SR 3.3.2.1.8 |
REQUIREMENTS

(continued) The RBM setpoints are automatically varied as a function of
power. Three Allowable Values are specified in Table, ,' 3.3.2.1-1 and the COLR, each within a specific power range. I

The powers at which the control rod block Allowable Values'

automatically change are based on the APRM signal's input to
each RBM channel. Below the minimum power setpoint, the RBM
is automatically bypassed. These power Allowable Values
must be verified periodically to be less than or equal to .

the specified values. If any power range setpoint is 'l
nonconservative, then the affected RBM channel is considered '

inoperable. Alternatively, the power range channel can be
placed in the conservative condition (i.e., enabling the !
proper RBM setpoint). If placed in this condition, the SR l
is met and the RBM channel is not considered inoperable. As i

noted, neutron detectors are excluded from the Surveillance i

because they are passive devices, with minimal drift, and ;

because of the difficulty of simulating a meaningful signal.
Neutron detectors are adequately tested in SR 3.3.1.1.2 and
SR 3.3.1.1.7. The 18 month Frequency is based on the actual i

trip setpoint methodology utilized for these channels.
l

REFERENCES 1. FSAR, Section 7.5.8.2.3.

2. FSAR, Section 7.16.5.3.1.k.

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

4. NEDE-24011-P-A-US, " General Electrical Standard
Application for Reload Fuel," Supplement for United
States, (revision specified in the COLR).

5. " Modifications to the Requirements for Control Rod
Drop Accident Mitigating Systems," BWR Owners' Group,
July 1986.

i

(continued)
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i Control Rod Block Instrumentation
B 3.3.2.1

!

BASES:

REFERENCES 6. NED0-21231, " Banked Position Withdrawal Sequence,"
(continued) January 1977.

7. NRC SER, " Acceptance of Referencing of Licensing
i Topical Report NEDE-24011-P-A," " General Electric

Standard Application for Reactor Fuel, Revision 8,!

Amendment 17," December 27, 1987.
a

8. NEDC-30851-P-A, Supplement 1, " Technical Specification
i Improvement Analysis for BWR Control Rod Block
i Instrumentation," October 1988.

9. GENE-770-06-1, " Addendum to Bases for Changes to.

Surveillance Test Intervals and Allowed Out-of-Service
Times for Selected Instrumentation Technical

! Specifications," February 1991.

10. NRC No. 93-102, " Final Policy Statement on Technical-

Specification Improvements," July 23, 1993.
:

i 11. NEDC-32410P-A, " Nuclear Measurement Analysis and
Control Power Range Neutron Monitor (NUMAC PRNM)*

j Retrofit Plus Option III Stability Trip Function,"
October 1995.

!

I

i
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Recirculation Loops Operating
3.4.1

BASES

APPLICABLE 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
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 determined to be bounded by the
80% rod line and the 50% core ficw line. BFN conservatively |
implements this generic 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).

! (continued)
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Recirculation Loops Operating-

3.4.1
i
t

BASES

t

| SURVEILLANCE SR 3.4.1.1 (continued) |
!

REQUIREMENTS
such that the potential adverse effect of early boiling ,

transition during a LOCA is reduced. A larger flow mismatch :i
I

can therefore be allowed when core flow is < 70% of rated'

core flow. The recirculation loop jet pump flow, as used in |
'

1 this Surveillance, is the sumation of the flows from all of ,

j the jet pumps associated with a single recirculation loop. j

i The mismatch is measured in terms of percent of rated core
t fl ow. If the flow mismatch exceeds the specified limits, the

loop with the lower flow is considered inoperable. The SR is
,

i not required when both loops are not in operation since the
mismatch limits are meaningless during single loop or natural .

; circulation operation. The Surveillance must be performed .|
within 24 hours after both loops are in operation. . The '

*

i 24 hour Frequency is consistent with the Surveillance
j Frequency for jet pump OPERABILITY verification and has been

shown by operating experience to be adequate to detect off
1 normal jet pump loop flows in a timely manner.
|

1 SR 3.4.1.2

This SR ensures the reactor THERMAL P06lER and core flow arei within appropriate parameter limits to prevent u'ncontrolled
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
4 operation in these conditions. Performance immediately after
j 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 flow while initial thermal power is > 40%
of rated is adequate to detect power oscillations that could.

,i lead to thermal hydraulic instability.
2

d

i
REFERENCES 1. FSAR, Section 14.6.3.

,

2. FSAR,.Section 4.3.6.
4

I

;

;

!
4 (continued)

!
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SDM Test-Refueling
B 3.10.8

BASES

APPLICABLE CRDA analyses assume that the reactor operator follows
SAFETY ANALYSES prescribed withdrawal sequences. For SDM tests performed

(continued) within these defined sequences, the analyses of References 1
and 2 are applicable. However, for some sequences developed
for the SDM testing, the control rod patterns assumed in the i

safety analyses of References 1 and 2 may not be met. !
Therefore, special CRDA analyses, performed in accordance |
with an NRC approved methodology, may be required to |
demonstrate the SOM test sequence will not result in :

unacceptable consequences should a CRDA occur during the .

testing. For the purpose of this test, the protection |provided by the normally required MODE 5 applicable LCOs, in |
addition to the requirements of this LCO, will maintain I
normal test operations as well.as postulated accidents !

within the bounds of the appropriate safety analyses
(Refs. 1 and 2). In addition to the added requirements for

,

the RWM, APRM, and control rod coupling, the notch out mode |
is specified for out of sequence withdrawals. Requiring the !

; notch out mode limits withdrawal steps to a single notch, |
j which limits inserted reactivity, and allows adequate |
| monitoring of changes in neutron flux, which may occur '

? during the test.

As described in LCO 3.0.7, compilance with Special,

1 Operations LCOs is optional, and therefore, no criteria of
j the NRC Policy Statement apply. Special Operations LCOs
; provide flexibility to perform certain operations by

,

appropriately modifying requirements of other LCOs. A !,

; discussion of the criteria satisfied for the other LCOs is
; provided in their respective Bases.

,

;

I

LC0 As described in LC0 3.0.7, compliance with this Special ,

Operations LCO is optional. SDN tests may be performed |'
while in MODE 2, in accordance with Table 1.1-1, without
meeting this Special Operations LCO or its ACTIONS. For SDM
tests performed while in MODE 5, additional requirements
must be met to ensure that adequate protection against
potential reactivity excursions is available. To provide
additional scram protection, beyond the normally required
IRMs, the APRMs are also required to be OPERABLE (LC0
3.3.1.1, Functions 2.a. 2.d, and 2.e) as though the reactor |
were in MODE 2. Because multiple control rods will be
withdrawn and the reactor will potentially become critical,
RPS MODE 2 requirements for Functions 2.a and 2.e of

(continued)
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SDM Test-Refueling
B 3.10.8

BASES

:

LC0 Table 3.3.1.1-1 must be enforced and the approved control
,

(continued) rod withdrawal sequence must be enforced by the RWM i
,

j (LC0 3.3.2.1, Function 2, MODE 2), or must be verified by a i
second licensed operator or other qualified member of the
technical staff (i.e., personnel trained in accordance with
an approved training program for this test). To provide4

additional protection against an inadvertent criticality,-

i control rod withdrawals that do not conform to the banked |
|position withdrawal sequence specified in LCO 3.1.6, " Rod

Pattern Control," (i.e., out of sequence control rod'

withdrawals) must be made in the individual notched
withdrawal mode to minimize the potential reactivity )insertion associated with each movement. Coupling integrity j.

of withdrawn control rods is required to minimize the-

probability of a CRDA and ensure proper functioning of the
withdrawn control rods, if they are required to scram.
Because the reactor vessel head may be removed during these ).

* tests, no other CORE ALTERATIONS may be in progress. I

Furthermore, since the control rod scram function with the |
RCS at atmospheric pressure relies solely on the CRD I

. accumulator, it is essential that the CR0 charging water
! header remain pressurized. This Special Operations LCO then l" allows changing the Table 1.1-1 reactor mode switch position j
| requirements to include the startup/ hot standby position, j
: such that the SDM tests may be performed while in MODE 5.

:
:

| APPLICABILITY These SDM test Special Operations requirements are only
; applicable if the SDM tests are to be performed while in
; MODE 5 with the reactor vessel head removed or the head
; bolts not fully tensioned. Additional requirements during

these tests to enforce control rod withdrawal sequences and
!

restrict other CORE ALTERATIONS provide protection against
potential reactivity excursions. Operations in all other
MODES are unaffected by this LCO. 1

:

J

ACTIONS A.11

;

With one or more control rods discovered uncoupled during
this Special Operation, a controlled insertion of each

', uncoupled control rod is required; either to attempt
recoupling, or to preclude a control rod drop. This<

controlled insertion is preferred since, if the control rod
.

'

(continued)
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SOM Test-Refueling
B 3.10.8<

i \

I
BASES

.

!

i ACTIONS L 1 (continued)

i MODE 5 where the provisions of this Special Operations LCO I
i are no' longer required. j
,

a

SURVEILLANCE SR 3.10.8.1. SR 3.10.8.2. and SR 3.10.8.32

REQUIREMENTS
'

LCO 3.3.1.1, Functions 2.a. 2.d, and 2.e, made applicable in |;
this Special Operations LCO, are required to have applicable

i Surveillances met to establish that this Special Operations
LCO is being met. However, the control rod withdrawal
sequences during the SDM tests may be enforced by the RWM

i (LCO 3.3.2.1, Function 2, MODE 2 requirements) or by a
second licensed operator or other qualified member of the*

technical . staff (i.e., personnel trained-in accordance with
; an approved training program for this test). As noted,

either the applicable SRs for the RWM (LCO 3.3.2.1) must be
! satisfied according to the applicable Frequencies
! (SR 3.10.8.2), or the proper movement of control rods must
: be verified (SR 3.10.8.3). This latter verification (i.e.,

SR 3.10.8.3) must be performed during control rod movement
:

'

to prevent deviations from the specified sequence. These
,

Surveillances provide adequate assurance that the specified
; test sequence is being followed.
,

$ SR 3.10.8.4

Periodic verification of the administrative controls,

! established by this LC0 will ensure that the reactor is
operated within the bounds of the safety analysis. The
12 hour Frequency is intended to provide appropriate:

assurance that each operating shift is aware of and verifies
j compliance with these Special Operations LCO requirements.

[
SR 3.10.8.5

,

Coupling verification is performed to ensure the control rod
is connected to the control rod drive mechanism and will
perform its intended function when necessary. The
verification is required to be performed any time a control'

rod is withdrawn to the " full out" notch position, or prior

(continued)
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