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RPS Instrumentation
3.3.1.1

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

FUNCTION

APPLICABLE
NODES OR

OTHER
SPECIFIED

COND IT IONS

REQUIRED
CHANNELS
PER TRIP

SYSTEN

CONDITIONS
REFERENCED

FROH
REQUIRED

ACTION D.1
SURVEILLANCE
REQUIRENENTS

ALLOMABLE
VALUE

1. Intermediate Range
Honitors

a. Neutron Flux -High

b. Inop

2. Average Poser Range
Honitors

a. Neutron Flux -High,
Setdoun

b. Flow 8'Iased SIIMlated
Thermal Pouer -High

c. Neutron Flux -High

5(a)

5(a)

5(a)

SR

SR
SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR
SR

SR

SR

SR

SR
SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR
SR

SR

SR

3.3.1.1. 1

3.3.1.1.3
3.3.1.1.5
3.3.1.1.6
3.3.1.1.9
3.3.1.1.14
3.3.1.1.1
3.3.1.1.4
3.3.1.1.9
3.3.1.1.14
3.3.1.1.3
3.3.1.1.14

3.3.1.1.4
3.3.1.1.14

3.3.1.1. 1

3.3.1.1.3
3.3.1.1.6
3.3.1.1.7
3.3.1.1.9
3.3.1.1.14
3.3.1.1.1
3.3.1.1.4
3.3.1.1.9
3.3.1.1. 14

3.3.1.1.1
3.3.1.1.2
3.3 ~ 1.1.7
3.3.1.1.8
3.3.1.1.9
3.3.1.1.11
3.3.1.1.14

3.3.1.1.1
3.3.1.1.2
3.3.1 ~ 1.7
3.3.1.1.8
3.3.1.1.9
3.3.1.1.14

s 120/125
divisions of
full scale

S 120/125
divisions of
full scale

NA

S 15X RTP

5 15'TP

5 0.58 U
+ 62K RTP and
S 120'TP

5 120K RTP

(continued)

(a) arith any control rod Mithdraun fran a core cell containing one or more fuel assemblies.
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RPS Instrumentation
3.3.1.1

Table 3.3.1.1-1 (page 2 of 3)
Reactor Protection System Instrunentati on

FUNCTION

APPLICABLE
NODES OR

OTHER
SPECIFIED

COND IT IONS

REQUIRED
CHANNELS
PER TRIP

SYSTEN

CONDITIONS
REFERENCED

FRON

REQUIRED
ACTION 0.1

SURVEILLANCE
REQUI RENENTS

ALLNIABLE
VALUE

2. Average Power Range
konitors (continued)

d. Downsca le

e. Inop

3. Reactor Vessel Steam
Dome Pressure -High

4. Reactor Vessel Water
Level -Low, Level 3

e 5. Hain Steam isolation
Valve -Closure

6. Drywall Pressure -High

7. Scram Discharge Voiune
Water Level -High

a. Resistance
Terperature
Detector

b. Float Switch

1,2

5(a)

1,2

1.2

1,2

1,2

5(a)

1,2

5(a)

SR 3.3.1 ~ 1.7
SR 3.3.1.1.8
SR 3.3.1.1.14
SR 3.3.1.1.7
SR 3.3.1.1.8
SR 3.3.1.1.14
SR 3.3.1.1.7
SR 3.3.1 ~ 1.8
SR 3.3.1 ~ 1.14

SR 3.3 ~ 1.1.1
SR 3.3.1.1.8
SR 3.3.1.1.10
SR 3.3.1 ~ 1.14

SR 3.3.1.1.1
SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14
SR 3.3.1 ~ 1.8
SR 3.3 ~ 1.1 ~ 13
SR 3.3.1.1.14
SR 3.3.1.1 ~ 8
SR 3.3.1.1.13
SR 3.3.1 ~ 1.14

SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14
SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1 ~ 14

SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14
SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14

2 3X RTP

NA

5 1055 psig

? 538 inches
above vessel
zero

5 10X closed

S 2.5 psig

5 50 gallons

5 50 gallons

S 50 gallons

5 50 gallons

(continued)

(a) With any control rod withdrawn fram a core cell containing one or more fuel assemblies.
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SRM Instrumentation
3.3.1.2

SURVEILLANCE REgUIRENENTS continued

SURVEILLANCE FRE(UENCY

SR 3.3.1.2.4 -NOTE
Not required to be met with less than or
equal to four fuel assemblies adjacent to
the SRN and no other fuel assemblies in
the associated core quadrant.

Verify count rate is w 3.0 cps with a

signal to noise ratio a 3:l.

12 hours during
CORE
ALTERATIONS

AND

24 hours

SR 3.3. 1.2.5 Perform CHANNEL FUNCTIONAL TEST and
determination of signal to noise ratio.

7 days

SR 3.3.1.2.6 NOTE

Not required to be performed until
12 hours after IRHs on Range 2 or below.

Perform CHANNEL FUNCTIONAL TEST and
determination of signal to noise ratio.

31 days

(continued)

4
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Feedwater and Main Turbine High Water Level Trip Instrumentation
3.3.2.2

3.3.2.2 Feedwater and Main Turbine High Water Level Trip Instrumentation

LCO 3.3.2.2 Two channels of feedwater and main turbine high water level
trip instrumentation per trip system shall be OPERABLE.

APPLICABILITY: THERMAL POWER a 25/o RTP.

ACTIONS

NOTE

Separate Condition entry is allowed for each channel.

CONDITION REQUIRED ACTION COMPLETION TIME

One or more feedwater
and main turbine high
water level trip
channels inoperable,
in one trip system.

A. 1 Place channel(s) in
trip.

7 days

B. One or more feedwater
and main turbine high
water level trip
channels inoperable in
each trip system.

B.l Restore feedwater and
main turbine high
water level trip
capability.

2 hours

C. Required Action and
associated Completion
Time not met.

C.1 Reduce THERMAL POWER

to ( 251. RTP.
4 hours
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PAN Instrumentation
3.3.3.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.3.1.1 Per form CHANNEL CHECK for each required
PAM instrumentation channel.

31 days

SR 3.3.3.1.2 Perform CHANNEL CALIBRATION of the
Drywell and Torus H, analyzer functions.

92 days

SR 3.3.3.1.3 Perform CHANNEL CALIBRATION of the
Reactor Pressure Indications.

184 days

SR 3.3.3.1.4 Perform CHANNEL CALIBRATION for each~ ~ ~ ~

required PAN instrumentation channel
except for the Reactor Pressure, and the
Drywell and Torus H~ analyzer functions.

18 months

BFN-UNIT 1 3.3-25 Amendment *Rl





PAN Instrumentation
3.3.3.1

Table 3.3.3 ~ 1-1 (page 1 of 1)
Post Accident Honitoring Instrumentation

FUNCTION
REOUIRED
CHANNELS

COND IT IOHS
REFERENCED

FROH REOUIRED
ACTION E.1

1. Reactor Pressure

2. Reactor Vessel lister Level

a. Emergency Systems Range

b. Post-Accident Flood Range

3. Suppression Pool Mater Level

4. Drywell Pressure

a. Normal Range

b. llide Range

5. Primary Contaiwent Area Radiation

0
6. PCIV Position

7. Drywell and Torus Hz Analyzer

8. Suppression Pool lister Temperature

9. Dryweil Atmosphere Temperature

2 per pene[r~gp flow
path

(a) Hot required for isolation valves whose associated penetration flow path is isolated by at least one
closed and deactivated automatic valve, closed manual valve, blind flange, or check valve with flow
through the valve secured.

!

(b) Only one position indication channel is required for penetration flow paths with only one installed
control room PAN category 1 indication channel.
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Backup Control System
3.3.3.2

SURVEILLANCE RE(UIREHENTS

SURVEILLANCE FREQUENCY

SR 3.3.3.2. 1 Verify each required control circuit and
transfer switch is capable of performing
the intended function.

18 months

SR 3.3.3.2.2 Perform CHANNEL CALIBRATION for the
Suppression Pool Water Level Function.

184 days

SR 3.3.3.2.3 Perform CHANNEL CALIBRATION for each
required instrumentation channel except
for the Suppression Pool Mater Level
Function.

18 months

0

BFN-UNIT 1 3.3-28 Amendment *Rl





Primary Containment Isolation Instrumentation
3.3.6.1

3.3 INSTRUMENTATION

3.3.6.1 Primary Containment Isolation Instrumentation

LCO 3.3.6. 1 The primary containment isolation instrumentation for each
Function in Table 3.3.6. 1-1 shall be OPERABLE.

APPLICABILITY: According to Table 3.3.6.1-1.

ACTIONS

-NOTE

Separate Condition entry is allowed for each channel.

CONDITION RE(U IRED ACTION COMPLETION TIME

A. One or more required
channels inoperable.

A.1 --------NOTE---------
, Not applicable for

Function 1.d when 15
of 16 channels are
OPERABLE.

AND

Place channel in
trip.

12 hours for
Functions 2.a,
2.b, 5.h, 6.b,
and 6.c

AND

24 hours for
Functions other
than Functions
2.a, 2.b, 5.h,
6.b, and 6.c

(continued)
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Primary Containment Isolation Instrumentation
3.3.6.1

ACTIONS

CONDITION RE(UIRED ACTION COMPLETION TINE

A: (continued) A.2 --------NOTE---------
Only applicable for
Function 1.d when 15
of 16 channels are
OPERABLE.

Place channel in
trip.

30 days

B. One or more Functions
with isolation
capability not
maintained.

B.l Restore isolation
capability.

1 hour

OR

4 hours for
Function 1.d
when normal
ventilation is
not available

C. Required Action and
associated Completion
Time of Condition A
or 8 not met.

C.l Enter the Condition
referenced in
Table 3.3.6.1-1 for
the channel.

Immediately

D. As required by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

D.l Isolate the affected
penetration flow .

path(s).

OR

D.2.1 Be in NODE 3.

AND

D.2.2 Be in NODE 4.

12 hours

12 hours

36 hours

.0 (continued)
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Primary Containment Isolation Instrumentation
3.3.6.1

ACTIONS continued

CONDITION RE(UIRED ACTION COMPLETION TIME

E. As required by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

E.l Be in MODE 2. 6 hours

F. As required by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

F.l Isolate the affected
penetration flow
path(s).

1 hour

G. As required by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

OR

Required Action and
associated Completion
Time for Condition F

not met.

G.l

OR

--------NOTE---------
Only applicable for
Function 2.a and 2.b
channels which are
inoperable as a
result of inoperable
actuation logic.

Isolate the affected
penetration flow
path(s).

1 hour

G.2.1 Be in MODE 3.

AND

G.2.2 Be in MODE 4.

12 hours

36 hours

(continued)

0
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Primary Containment Isolation Instrumentation
3.3.6.1

ACTIONS continued

CONDITION REQUIRED ACTION COMPLETION TINE

H. As requir'ed by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

H.l

OR

Declare standby
liquid control system
(SLC) inoperable.

1 hour

H.2 Isolate the Reactor
Mater Cleanup System.

1 hour

I. As required by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

OR

I.2

Initiate action to
restore channel to
OPERABLE status.

Initiate action to
isolate the Residual
Heat Removal (RHR)
Shutdown Cooling
System.

Immediately

Immedi ately
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Primary Containment Isolation Instrumentation
3.3.6.1

SURVEILLANCE RE(UIREHENTS

-NOTES-
1. Refer to Table 3.3.6.1-1 to determine which SRs apply for each Primary

Containment Isolation 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 isolation capability.

SURVEILLANCE FREQUENCY

SR 3.3.6.1. 1 Perform CHANNEL CHECK. 24 hours

SR 3.3.6. 1.2 Perform CHANNEL FUNCTIONAL TEST. 92 days

92 days

SR 3.3.6.1.4 Perform CHANNEL CALIBRATION. 122 days

SR 3.3.6.1.5 Perform CHANNEL CALIBRATION. 18 months

SR 3.3.6. 1.6 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months

BFN-UNIT 1 3.3-55 Amendment *Rl





Primary Containment Isolation Instrumentation
3.3.6.1

Table 3.3.6.1-1 (page 1 of 3)
Primary Contaireent Isolation Instrunentation

FUNCTION

APPLICABLE
HODES OR

OTHER
SPECIFIED

CONDITIONS

REQUIRED
CHANNELS
PER TRIP

SYSTEH

COND IT IONS
REFERENCED

FROH
REQUIRED

ACTION C.1
SURVEILLANCE
REQUIREHENTS

ALLOMABLE
VALUE

1. Hain Steam Linc Isolation

a. Reactor Vessel Mater
Level -Lou Lou Lou,
Level 1

b. Hain Steam Line
Pressure -Lou

c. Hain Steam Line
Fiou -High

d. Hain Steam Tunnel
Temperature -High

2. Primary Contain»nt
Isolation

a. Reactor Vessel Mater
Level -Lou, Level 3

b. DryMell Pressure -High

3. High Pressure Coolant
Injection (HPCI) System
Isolation

1,2,3

1,2,3

1,2,3

1,2,3

1I2I3

2 per
HSL

SR 3.3.6.1.1
SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

SR 3.3.6.1.1
SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

SR 3.3.6.1 ~ 1

SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

2 398 inches
above vessel
zero

2 825 psig

i 140K rated
steam flow

200oF

2 538 inches
above vessel
zel 0

< 2.5 psig

a. HPCI Steam Line
Floe -High

b. HPCI Steam Supply Line
Pressure -Lou

1,2,3

1,2,3

SR 3.3.6.'1.2 S 150K rated
SR 3.3.6.1.5 steam floM
SR 3.3.6.1.6

SR 3.3.6.1.2 2 100 psig
SR 3.3.6.1.5
SR 3.3.6.1.6

c. HPCI Turbine
Exhaust Diaphragm
Pressure -High

1,2,3 SR 3.3.6.1.2 5 20 psig
SR 3.3.6.1.5
SR 3.3.6.1.6

(continued)
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Primary Containment Isolation Instrumentation
3.3.6.1

Table 3.3.6.1-1 (page 2 of 3)
Primary Contafment Isolation Instrmentatfon

FUNCTION

APPLICABLE
HODES OR

OTHER
SPECIFIED

COlD ITIONS

REQUIRED
CHANNELS
PER TRIP

SYSTEH

COND IT IONS
REFERENCED

FROH

REQUIRED
ACTION C.1

SURVEILLANCE
REQUIREHENTS

ALLDUABLE
VALUE

3. HPCI System Isolation
(continued)

d. NPCI Steam Line Space
HPCI Puap Room Area
Temperature -High

e. HPCI Steam Line Space
Torus Area (Exit)
Temperature -High

f. HPCI Steam Lfne Space
Torus Area (Hidway)
Tccpcrature - High

g. KPCI Steam Line Space
Torus Area (Entry)
Temperature - High

1,2,3

1,2,3

1,2,3

1.2.3

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

S 200oF

s 180'F

«180'F

« 180'F

4. Reactor Core Isolation
Cooling (RCIC) System
Isolation

a. RCIC Steam Line
Flow -High

1,2,3 SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

5 150X rated
steam flow

b. RCIC Steam Supply Line 1,2,3
Pressure - Low

SR 3.3.6.1 2
SR 3.3.6.1.5
SR 3.3.6.1.6

2 50 psfg

c. RCIC Turbine
Exhaust Diaphragm
Pressure -High

1,2,3 SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

S 20 psig

d. RCIC Stcam Line Space
RCIC Pump Room Area
Tccpcrature -High

e. RCIC Steam Line Space
Torus Area (Exit)
Temperature -High

f. RCIC Steam Line Space
Torus Ares (Hidway)
Tcepcrature - High

g. RCIC Steam Line Space
Torus Area (Entry)
Temperature - High

1,2,3

1,2,3

1,2,3

1,2,3

2

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

S 180'F

S 1550F

5 1554F

«155'F

(continued)

BFN-UNIT I 3.3-57 Amendment *RI



Primary Containment Isolation Instrumentation
3.3.6.1

Table 3.3.6.1-1 (page 3 of 3)
Primary Contaireent Isolation Instrunentati on

FUNCTION

APPLICABLE
NODES OR

OTHER
SPECIFIED

COND IT IONS

REQUIRED
CHANNELS
PER TRIP

SYSTEH

COND IT IONS

REFERENCED
FROH

REQUIRED
ACTION C.1

SURVEILLANCE
REQUIREKENTS

ALLOMABLE
VALUE

5. Reactor Mater Cleanup
(RMCU) System Isolation

a. Hain Steam Valve
Vault Area

I Teaperature - High

b. Pipe Trench Area
Teeperature - High

1,2,3

1,2,3

SR

SR

SR

SR

SR

SR

3.3.6.1.2
3.3.6.1.4
3.3.6.1.6

3.3.6.1.2
3.3.6.1.4
3.3.6.1.6

c 201oF

S 135 F

c. Pmp Room A Area
Temperature - High

1,2,3 SR '3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.6

S 1520F

!

d. Pwp Roan B Area
Teaperature - High

1,2,3 SR
SR

SR

3.3.6.1.2
3.3.6.1.4
3.3.6.1.6

S 152'F

~ !

e. Heat Exchanger Room
Area (Mest Mall)
Teeperature - High

f. Heat Exchanger Room
Area (East Mall)
Temperature - High

g. SLC System Initiation
h. Reactor Vessel Mater

Level -LoM, Level 3

6. Shutdown Cooling System
Isolation

a. Reactor Steam Dome
Pressure -High

1,2,3

1,2,3

1,2

1,2,3

1,2,3

1(a)

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

3.3.6.1.2
3.3.6.1.4
3.3.6.1.6

3.3.6.1.2
3.3.6.1.4
3.3.6.1.6

3.3.6.1.6

3.3.6.1.1
3.3.6.1.2
3.3.6.1.5
3.3.6.1.6

3.3.6.1.2
3.3.6.1.5
3.3.6.1.6

5 143'F

5 170'F

NA

? 538 inches
above vessel
zero

S 115 psig

b. Reactor Vessel Mater 3,4,5
Level - Log, Level 3

2(b) SR

SR

SR

SR

3.3.6.1.1
3.3.6.1.2
3.3.6.'1.5
3.3.6.1.6

2 538 inches
above vessel
zero

c. Orwell Pressure-
High

1,2,3 SR

SR

SR

3.3.6.1.2
3.3.6.1.5
3.3.6.1.6

< 2.5 psig

(a) One SLC System Initiation signal provides logic input to close both RMCU valves.

(b) Only one channel per trip system for one RHR Shutdoun Cooling (SDC) supply isolation valve required in
HOOES 4 and 5 Nhen RHR Shutdown Cooling System integrity maintained.
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Seco'ndary Containment Isolation Instrumentation
3.3.6.2

3.3.6.2 Secondary Containment Isolation Instrumentation

LCO 3.3.6.2 The secondary containment isolation instrumentation for each
Function in Table 3.3.6.2-1 shall be OPERABLE.

APPLICABILITY: According to Table 3.3.6.2-1.

ACTIONS

NOTE
Separate Condition entry is allowed for each channel.

CONDITION REQUIRED ACTION COHPLETION TIHE

A. One or more channels
inoperable.

A.l Place channel in
trip.

12 hours for
Functions 1 and
2

AND

24 hours for
Functions other
than Functions 1

and 2

B. One or more automatic
Functions with
secondary containment
isolation capability
not maintained.

B. 1 Restore secondary
containment isolation
capability.

1 hour

(continued)
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Secondary Containment Isolation Instrumentation
3.3.6.2

ACTIONS continued

CONDITION REQUIRED ACTION COMPLETION TINE

C. Required Action and
associated'ompletion
Time of Condition A
or 8 not met.

C.l.l Isolate the
associated secondary
containment isolation
valves.

1 hour

OR

C.1.2

AND

Declare associated
secondary containment
isolation valves
inoperable.

1 hour

1 hour

C.2.1 Place the associated
standby gas treatment
(SGT) subsystem(s) in
operation.

OR
1 hour

C.2.2 Declare associated
SGT subsystem(s)
inoperable.
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Secondary Containment Isolation Instrumentation
3.3.6.2

SURVEILLANCE REQUIREMENTS

NOTES-
1. Refer to Table 3.3.6.2-1 to determine which SRs apply for each Secondary

Containment Isolation Function.

2. hlhen 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 secondary containment isolation capability.

3. For Functions 3 and 4, when a channel is placed in an inoperable status
solely for performance of required testing or maintenance, entry into
associated Conditions and Required Actions may be delayed for up to
6 hours for a CHANNEL FUNCTIONAL TEST and for up to 24 hours for a CHANNEL
CALIBRATION or maintenance, provided the downscale trip of the inoperable
channel is placed in the tripped condition.

SURVEILLANCE FREQUENCY

24 hours

SR 3.3.6.2.2 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.6.2.3 'erform CHANNEL CALIBRATION. 18 months

SR 3.3.6.2.4 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months
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Secondary Containment Isolation Instrumentation
3.3.6.2

Table 3.3.6.2-1 (page 1 of 1)
Secondary Contaireent Isolation Instrunentation

FUNCTION

APPLICABLE
NODES OR

OTHER
SPECIFIED

CONDITIONS

REQUIRED
CHANNELS

PER
TRIP SYSTEH

SURVEILLANCE
REQUIREHENTS

ALLOMABLE
VALUE

1 ~ Reactor Vessel Mater
Level -LoM, Level 3

1,2,3,
(a)

SR 3.3.6.2.1
SR 3.3.6.2.2
SR 3.3.6.2.3
SR 3.3.6.2.4

2 538 inches above
vessel zero

!

2. Drwell Pressure -High

I
3. Reactor Zone Exhaust

Radiation -High

1,2,3

1,2,3,
(a)(b)

SR 3.3.6.2.2
SR 3.3.6.2.3
SR 3.3.6.2.4

5 2.5 psig

SR 3.3.6.2.1 , S 100 mR/hr
SR 3.3.6.2.2
SR 3.3.6.2.3
SR 3.3.6.2.4

4. Refueling Floor ExhaustI
Radiation -High

1,2,3,
(a)(b)

SR 3.3.6.2.1
SR 3.3.6.2.2
SR . 3.3.6.2.3
SR 3.3.6.2.4

d 100 mR/hr

t (a) During operations Mith a potential for draining the reactor vessel.

(b) During CORE ALTERATIONS and during movement of irradiated fuel assemblies in secondary contalwent.
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CREV System Instrumentation
3.3.7.1

3.3 INSTRUHENTATION

3.3.7.1 Control Room Emergency Ventilation (CREV) System
Instrumentation

LCO 3.3.7. 1 The CREV System instrumentation for each Function in
Table„3.3.7. 1-1 shall be OPERABLE.

APPLICABILITY: According to Table 3.3.7. 1-1.

ACTIONS

-NOTE-
Separate Condition entry is allowed for each channel.

CONDITION REQUIRED ACTION COHPLETION TIHE

A. One or more required
channels inoperable.

A.1 Enter the Condition
referenced in
Table 3.3.7.1-1 for
the channel.

Immediately

B. As required by
Required Action A.l
and referenced in
Table 3.3.7.1-1.

B.l Declare associated
CREV subsystem
inoperable.

1 hour from
discovery of
loss of CREV
initiation
capability

AND

B.2 Place channel in
trip.

12 hours

(continued)

e
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CREV System Instrumentation
3.3.7.1

ACTIONS continued

CONDITION REQUIRED ACTION COMPLETION TIME

C. As required by
Required Action A.l
and referenced in
Table 3.3.7.1-1.

C.l Declare associated
CREV subsystem
inoperable.

AND

1 hour from
discovery of
loss of CREV
initiation
capability

C.2 Place channel in
trip.

24 hours

D. As required by
Required Action A.l
and referenced in
Table 3.3.7.1-1.

D. 1 Perform SR 3.3.7.1.2
on the remaining
OPERABLE channel.

AND

Once per 24
hours from
discovery of one
channel
inoperable

D.2 Verify functional
alternate monitoring
capability.

AND

Once per 12
hours from
discovery of
both channels
inoperable

D.3 Restore one channel
to OPERABLE status.

30 days from
discovery of
both channels
'noperable

E. Required Action and
associated Completion
Time of Condition B,
C, or D not met.

E. 1

OR

Place the associated
CREV subsystem(s) in
the pressurization
mode of operation.

hour

E.2 Declare associated
CREV subsystem
inoperable.

1 hour
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CREV System Instrumentation
3.3.7.1

SURVEILLANCE REQUIREMENTS

NOTES
1. Refer to Table 3.3.7.1-1 to determine which SRs apply for each CREV

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 CREV initiation capability.

3. For Functions 3 and 4, when a channel is placed in an inoperable status
solely for performance of required testing or maintenance, entry into
associated Conditions and Required Actions may be delayed for up to
6 hours for a CHANNEL FUNCTIONAL TEST and for up to 24 hours for a CHANNEL
CALIBRATION or maintenance, provided the downscale trip of the inoperable
channel is placed in the tripped condition.

SURVEILLANCE FREQUENCY

SR 3.3.7.1. 1 Perform CHANNEL CHECK. 24 hours

SR 3.3.7. 1.2 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.7.1.3 Perform CHANNEL CALIBRATION. 92 days

SR 3.3.7. 1.4 Perform LOGIC SYSTEM FUNCTIONAL TEST. 184 days

SR 3.3.7.1.5 Perform CHANNEL CALIBRATION. 18 months

SR 3.3.7.1.6 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months
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CREV System Instrumentation
3.3.7.1

Table 3.3.7.1-1 (page 1 of 1)
Control Roam Emergency Ventilation System Instrunentation

FUNCTIOH

APPLICABLE
NODES OR

OTHER
SPECIFIED

COND IT IONS

REQUIRED
CHANNELS
PER TRIP

SYSTEH

CONDITIONS
REFERENCED

FROH

REQUIRED
ACTION A.1

SURVEILLANCE
REQUIREHENTS

ALLOMABLE
VALUE

1. Reactor Vessel Mater 1,2,3,(a)
Level -LoM, Level 3

SR 3.3.7.1.1
SR 3.3.7.1.2
SR 3.3.7.1.5
SR 3.3.7.1.6

> 538 inches
above vessel
zero

2. Dryuell Pressure -High 1,2,3 SR 3.3.7.1.2
SR 3.3.7.1.5
SR 3.3.7.1.6

S 2.5 psig

3. Reactor Zone ExhaustI
Radiation- High

1i2I3

(a),(b)
SR 3.3.7 1 1 S 100 mR/hr
SR 3.3.7.1.2
SR 3.3.7.1.5
SR 3.3.7.1.6

4. Refueling Floor
Exhaust
Radiation -Hight 5. Control Room Air
Supply Duct
Radiation -High

1,2,3,
(a),(b)

1.2.3.
(a),(b)

SR 3.3.7.1 ~ 1

SR 3.3.7.1.2
SR 3.3-7.1-5
SR 3.3.7.1.6

SR 3.3.7.1.1
SR 3.3-7.1.2
SR 3.3.7.1.3
SR 3.3.7.1 4

s 100 mR/hr

< 270 cpm
above background

(a) During operations with a potential for draining the reactor vessel.

(b) During CORE ALTERATIONS and during movement of irradiated fuel asseahlies in the secondary contalwent.
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LOP Instrumentation
3.3.8.1

3.3.8.1 Loss of Power (LOP) Instrumentation

LCO 3.3.8.1 The LOP instrumentation for each Function in Table 3.3.8. 1-1
shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3,
When the associated diesel generator is required to be

OPERABLE by LCO 3.8.2, "AC Sources —Shutdown."

ACTIONS

NOTE
Separate Condition entry is allowed for each channel.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One of three phase-to-
phase degraded voltage
relays inoperable on a
shutdown board.

A.1

AND

Verify by
administrative means
that the other two
phase-to-phase
degraded voltage
relays and the loss
of voltage relay
channel on that
shutdown board are
Operable.

Immediately

A.2 Place the degraded
voltage relay channel
in trip,

15 days

(continued)

0
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LOP Instrumentation
3.3.8.1

ACTIONS continued

CONDITION RE(U IRED ACTION COMPLETION TIME

B. One or more of the
loss of voltage relay
channels inoperable.

B. 1

AND

B.2

Verify by
administrative means
that the degraded
voltage relay channel
on that shutdown
board is OPERABLE.

Place the inoperable
loss of voltage relay
channel(s) in trip.

Immediately

10 days

C. One or more of the
degraded voltage relay
channels inoperable.

C.1

AND

C.2

Verify by
administrative means
that the loss of
voltage relay channel
on that shutdown
board is OPERABLE.

Place the inoperable
degraded voltage
relay channel(s) in
trip.

Immedi ately

10 days

(continued)
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LOP Instrumentation
3.3.8.1

CONDITION REQUIRED ACTION COMPLETION TIME

D. The degraded voltage
relay channel
inoperable on one
shutdown board.

AND

D.I Verify by
administrative means
that the other
shutdown boards and
undervoltage relays
are OPERABLE.

Immedi ately

The loss of voltage
relay channel
inoperable on the same
shutdown board.

AND

D.2 Place the inoperable
channels in trip.

5 days

E. Required Action and
associated Completion
Time not met.

E. 1 Decl ar e associated
diesel generator (DG)
inoperable.

Immediately
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LOP Instrumentation
3.3.8.1

-NOTES
1. Refer to Table 3.3.8.1-1 to determine which SRs apply for each LOP

Function.

SURVEILLANCE FREQUENCY

SR 3.3.8.1.1 Perform CHANNEL CALIBRATION. 184 days

SR 3.3.8.1.2 Perform CHANNEL CALIBRATION. 12 months

SR 3.3.8.1.3 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months
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LOP Instrumentation
3.3.8.1

Table 3.3.8.1-1 (page 1 of 1)
Loss of Pcwer Instruaentation

FUNCTION

REQUIRED
CHANNELS

PER BOARD

SURVEILLANCE
REQUIREHEHTS

ALLOMABLE
VALUE

1 ~ 4.16 kV ShutdoMn Board Undervoltage
(Loss of Voltage)

a. Board Undervoltage

b. Diesel Start Initiation Time
Delay

2. 4.16 kV ShutdoMn Board Undervoltage
(Degraded Voltage)

a. Board Undervoltage

b.1 Time Delay

SR 3.3.8.1.2
SR 3.3.8.1.3

SR 3.3.8.1.2
SR 3.3.8.1.3

SR 3.3.8.1.1
SR 3.3.8.1.3

SR 3.3.8.1.2
SR, 3.3.8.1.3

Reset at ? 2813 V and
S 2927 V

2 1.4 seconds and
d 1e6 seconds

? 3900 V and d 3940 V

2 0.2 seconds and
S 0.4 seconds

b.2 Time Delay SR 3.3.8.1.2
SR 3.3.8.1.3

. 2 3 seconds and
5 5 seconds

b.3 Time Delay SR 3.3.8.1.2
SR 3.3.8.1.3

2 5.15 seconds and
d 8.65 seconds

b.4 Time Delay SR 3.3.8.1.2
SR 3.3.8.1.3

k 0.9 seconds and
< 1.7 seconds

'0
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RPS Electric Power Monitoring
3.3.8.2

3. 3 INSTRUMENTATION

3.3.8.2 Reactor Protection System (RPS) Electric Power Monitoring

LCO 3.3.8.2 Two RPS electric power monitoring assemblies shall be
OPERABLE for each inservice RPS motor generator set or
alternate power supply.

APPLICABILITY: MODES 1, 2, and 3,
MODES 4 and 5 with any control rod withdrawn from a core

cell containing one or more fuel assemblies.

ACTIONS

CONDITION RE(UIRED ACTION COMPLETION TIME

A. One or both inservice
power supplies with
one electric power
monitoring assembly
inoperable.

A. 1 Remove associated
inservice power
supply(s) from
service.

72 hours

B. One or both inservice
power supplies with
both electric power
monitoring assemblies
inoperable.

B.1 Remove associated
inservice power
supply(s) from
service.

1 hour

C. Required Action and
associated Completion
Time of Condition A
or B not met in
MODE 1, 2, or 3.

C. 1 Be in MODE 3.

AND

C.2 Be in MODE 4.

12 hours

36 hours

(continued)
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RPS Electric Power Monitoring
3.3.8.2

ACTIONS continued

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and
associated Completion
Time of Condition A
or B not met in MODE 4
or 5 with any control
rod withdrawn from a
core cell containing
one or more fuel
assemblies.

D.l Initiate action to
fully insert all
insertable control
rods in core cells
containing one or
more fuel assemblies..

Immedi ately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

184 days

SR 3.3.8.2.2 Perform CHANNEL CALIBRATION. The
Allowable Values shall be:

a. Overvoltage a 132 V, with time delay
set to a 4 seconds.

b. Undervoltage z 108.5 V, with time
delay set to a 4 seconds.

c. Underfrequency a 56 Hz, with time
delay set to a 4 seconds.

184 days

SR 3.3.8.2.3 Perform a system functional test. 18 months
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RPS Instrumentation
3.3.1.1

Table 3.3.'i.1-1 (page 1 of 3)
Reactor Protection System Instrunentat ion

FUNCTION

APPLICABLE
MODES OR REQUIRED

OTHER CHANNELS

SPECIFIED PER TRIP
CONDITIONS SYSTEM

COND IT IOHS
REFERENCED

FROM

REQUIRED
ACTION D.1

SURVEILLANCE
REQUIREMENTS

ALLOMABLE
VALUE

1. Intermediate Range
Monitors

a. Heutron Flux -High

b. Inop

2. Average Power Range
Honitors

a. Neutron Flux -High,
Setdown

b. Flow Biased Simulated
Thermal Power -High

c. Heutron Flux -High

5(a)

5(a)

5(a)

SR

SR

SR

SR
SR

SR

SR

SR

SR
SR

SR

SR

SR

SR

SR

SR

SR
SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR
SR

SR

SR

SR

SR

3.3.1.1 ~ 1

3.3.1.1.3
3.3.1.1.5
3.3.1.1.6
3.3.1.1.9
3.3.1.1.14
3.3.1 ~ 1.1
3.3.1.1.4
3.3 ~ 1.1.9
3.3.1.1.14
3.3.1.1.3
3.3.1.1.14

3.3.1.1.4
3.3.1.1.14

3.3.1.1.1
3.3.1.1.3
3.3.1.1.6
3.3.1.1.7
3.3.1 '.9
3.3.1.1.14
3.3.1.1.1
3.3.1.1.4
3.3.1.1.9
3.3.1 ~ 1.14

3.3.1.1.1
3.3.1.1.2
3.3.1.1.7
3.3.1.1.8
3.3.1.1.9
3.3.1.1.11
3.3.1.1.14

3.3.1.1.1
3.3 ~ 1.1.2
3.3.1.1.7
3.3.1.1.8
3.3.1.1.9
3.3.1.1.14

S 120/125
divisions of
full scale

s 120/125
divisions of
full scale

NA

NA

5 15X RTP

< 15X RTP

c 0.58 'iI

+ 62X RTP and
+ 120X RTP

< 120X RTP

(continued)

(a) llith any control rod withdrawn from a core cell containing one or more fuel assemblies.
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RPS Instrumentation
3.3.1.1

Table 3.3.1.1-1 (page 2 of 3)
Reactor Protection System Instrwentati on

FUNCTION

APPLICABLE
HOOES OR

OTHER
SPECIFIED

CONDITIONS

REQUIRED
CHANNELS
PER TRIP

SYSTEH

CONDITIONS
REFERENCED

FROH
REQUIRED

ACTION D.1
SURVEILLANCE
REQUIREHENTS

ALLNIABLE
VALUE

2. Average Poser Range
Honitors (continued)

d. Downscale

em Inop

3. Reactor Vessel Steam
Dome Pressure -High

4. Reactor Vessel lister
Level -Lou, Level 3t 5. Hain Steam Isolation
Valve -Closure

6. Orwell Pressure -High

7. Scram Discharge Volwe
lister Level -High

a. Resistance
Temperature
Detector

b. Float SNitch

1,2

5(a)

1 g2

1,2

1,2

1,2

5(a)

1,2

5(a)

2

SR 3.3.1.1.7
SR 3.3.'I.1.8
SR 3.3.1.1.14
SR 3.3.1.1.7
SR 3.3.1.1.8
SR 3.3.1.1.14
SR 3.3.1.1.7
SR 3.3.1.1.8
SR 3.3.1.1.14
SR 3.3.1.1.1
SR 3.3.1 ~ 1.8
SR 3.3.1.1.10
SR 3.3.1.1.14
SR 3.3.1.1 ~ 1

SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14
SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14
SR 3.3 ~ 1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14

G SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14

H SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14
SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14
SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14

2 3X RTP

NA

NA

s 1055 psig

> 538 inches
above vessel
zero

S 10X closed

s 2.5 psig

s 50 gallons

< 50 gallons

s 50 gallons

< 50 gallons

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

(continued)
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SRH Instrumentation
3.3.1.2

SURVEILLANCE REQUIREMENTS continued

SURVEILLANCE FRE(UENCY

SR 3.3.1.2.4 -NOTE
Not required to be met with less than or
equal to four fuel assemblies adjacent to
the SRN and no other fuel assemblies in
the associated core quadrant.

Verify count rate is a 3.0 cps with a

signal to noise ratio a 3:1.

12 hours during
CORE
ALTERATIONS

AND

24 hourst
SR 3.3.1.2.5 Perform CHANNEL FUNCTIONAL TEST and

determination of signal to noise ratio.
7 days

SR 3.3.1.2.6 NOTE

Not required to be performed until
12 hours after IRHs on Range 2 or below.

Perform CHANNEL FUNCTIONAL TEST and
determination of signal to noise ratio.

31 days

(continued)
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Feedwater and Main Turbine High Water Level Trip Instrumentation
3.3.2.2

3.3 INSTRUMENTATION

3.3.2.2 Feedwater and Main Turbine High Water Level Trip Instrumentation

LCO 3.3.2.2 Two channels of feedwater and main turbine high water level
trip instrumentation per trip system shall be OPERABLE.

APPLICABILITY: THERMAL POWER a 25%%u RTP.

ACTIONS

NOTE

Separate Condition entry is allowed for each channel.

CONDITION RE(UIRED ACTION COMPLETION TIME

A . One or more feedwater
and main turbine high
water level trip
channels inoperable,
in one trip system.

A.l Place channel(s) in
trip.

7 days

B. One or more feedwater
and main turbine high
water level trip
channels inoperable in
each trip system.

B.l Restore feedwater and
main turbine high
water level trip
capability.

2 hours

h

C. Required Action and
associated Completion
Time not met.

C.I Reduce THERMAL POWER

to < 25/. RTP.
4 hours
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PAN Instrumentation
3.3.3.1

SURVEILLANCE FRE(UENCY

SR 3.3.3.1. 1 Perform CHANNEL CHECK for each required
PAN instrumentation channel.

31 days

SR 3.3.3.1.2 Perform CHANNEL CALIBRATION of the
Drywell and Torus H, analyzer functions.

92 days

SR 3.3.3.1.3 Perform CHANNEL CALIBRATION of the
Reactor Pressure indications.

184 days

t SR 3.3.3.1.4 Perform CHANNEL CALIBRATION for each
required PAN instrumentation channel
except for the Reactor Pressure, and the
Drywell and Torus H, analyzer functions.

18 months
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PAN Instrumentation
3.3.3.1

Table 3.3.3.1-1 (page 1 of 1)
Post Accident Konitoring Instrwentation

FUNCTION
REQUIRED
CHANNELS

CONDITIONS
REFERENCED

FRDH REQUIRED
ACTION E.1

1. Reactor Pressure

2. Reactor Vessel Mater Level

a. Emergency Systems Range

b. Post-Accident Flood Range

3 ~ Suppression Pool Mater Level

4. Drywet l Pressure

a. Normal Range

b. Mide Range

5. Primary Contaiwent Area Radiation

6. PCIV Position

T. Drywell and Torus H, Analyzer

8. Suppression Pool Mater Teaperature

g. Drywei I Atmosphere Teeperature

2 per pena)r~gp flow
path a

(a) Not required for isolation valves whose associated penetration flow path is isolated by at least one
closed and deactivated automatic valve, closed manual valve, blind flange, or check valve with flow
through the valve secured.

!

(b) Only one position indication channel is required for penetration flow paths with only one installed
control room PAN category 1 Indication channel.
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Backup Control System
3.3.3.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.3.2. 1 Verify each required control circuit
and transfer switch is capable of
performing the intended function.

18 months

SR 3.3.3.2.2 Perform CHANNEL CALIBRATION for the
Suppression Pool Water Level
Function.

184 days

I SR 3.3.3.2.3 Perform CHANNEL CALIBRATION for each
required instrumentation channel
except for the Suppression Pool Water
Level Function.

18 months
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Primary Containment Isolation Instrumentation
3.3.6.1

3.3.6. 1 Primary Containment Isolation Instrumentation

LCO 3.3.6.1 The primary containment isolation instrumentation for each
Function in Table 3.3.6.1-1 shall be OPERABLE.

APPLICABILITY: According to Table 3.3.6.1-1.

ACTIONS

NOTE
Separate Condition entry is allowed for each channel.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required
channels inoperable.

A.1 --------NOTE---------
Not applicable for
Function 1.d when 15
of 16 channels are
OPERABLE.

Place channel in
trip.

12 hours for
Functions 2.a,
2.b, 5.h, 6.b,
and 6.c

AND

AND

24 hours for
Functions other
than Functions
2.a, 2.b, 5.h,
6.b, and 6.c

(continued)
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Primary Containment Isolation Instrumentation
3.3.6.1

ACTIONS

CONDITION RE(UIRED ACTION COMPLETION TIME

A. (continued) A.2 --------NOTE---------
Only applicable for
Function 1.d when 15
of 16 channels are
OPERABLE.

Place channel in
trip.

30 days

B. One or more Functions
with isolation
capability not
maintained.

8.1 Restore isolation
capability.

1 hour

OR

4 hours for
Function 1.d
when normal
ventilation is
not available

C. Required Action and
associated Completion
Time of Condition A
or B not met.

C.1 Enter the Condition
referenced in
Table 3.3.6.1-1 for
the channel.

Immedi ately

D. As required by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

D.1

OR

Isolate the affected
penetration flow
path(s).

12 hours

D.2. 1 Be in MODE 3.

AND

D.2.2 Be in MODE 4.

12 hours

36 hours

(continued)
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Primary Containment Isolation Instrumentation
3.3.6.1

O ACTIONS continued

CONDITION RE(UIRED ACTION COMPLETION TIME

E. As required by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

E.l Be in MODE 2. 6 hours

F. As required by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

F.l Isolate the affected
penetration flow
path(s).

1 hour

G. As required by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

OR

Required Action and
associated Completion
Time for Condition F
not met.

G.l

OR

--------NOTE---------
Only applicable for
Function 2.a and 2.b
channels which are
inoperable as a
result of inoperable
actuation logic.

Isolate the affected
penetration flow
path(s).

1 hour

G.2.1 Be in MODE 3.

AND

G.2.2 Be in MODE 4.

12 hours

36 hours

(continued)
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Primary Containment Isolation Instrumentation
3.3.6.1

CONDITION RE(UIRED ACTION COMPLETION TIME

H. As required by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

H.l Declare standby
liquid control system
(SLC) inoperable.

OR

H.2 Isolate the Reactor
Water Cleanup System.

1 hour

1 hour

I. As required by
Required Action C. 1

and referenced in
Table 3.3.6.1-1.

I.l Initiate action to
restore channel to
OPERABLE status.

OR

Immediately

I.2 Initiate action to
isolate the Residual
Heat Removal (RHR)
Shutdown Cooling
System.

Immedi ately
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Primary Containment Isolation Instrumentation
3.3.6.1

NOTES-

1. Refer to Table 3.3.6.1-1 to determine which SRs apply for each Primary
Containment Isolation 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 isolation capability.

SURVEILLANCE FREQUENCY

SR 3.3.6.1.1 Perform CHANNEL CHECK. 24 hours

SR 3.3.6.1.2 Perform CHANNEL FUNCTIONAL TEST. 92 days

92 days

SR 3.3.6.1.4 Perform CHANNEL CALIBRATION. 122 days

SR 3.3.6.1.5 Perform CHANNEL CALIBRATION. 18 months

SR 3.3.6.1.6 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months
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Primary Containment Isolation Instrumentation
3.3.6.1

Table 3.3.6.1-1 (page 1 of 3)
Primary Contaiment Isolation Instrunentation

FUNCTION

APPLICABLE
NODES OR

OTHER
SPECIFIED

CONDITIONS

REQUIRED
CHANNELS
PER TRIP

SYSTEN

CONDITIONS
REFERENCED

FRON
REQUIRED

ACTION C.1
SURVEILLANCE
REQUIRENENTS

ALLOMABLE
VALUE

1. Hain Steam Line Isolation

a. Reactor Vessel lister
Level -Low Low Lou,
Level 1

b. Hain Steam Line
Pressure -Low

c. Hain Steam Line
Flou -High

d. Hain Steam Tunnel
Temperature -High

2. Primary Contaireent
Isolation

a. Reactor Vessel Mater
Level -Low, Level 3

b. Drywall Pressure -High

1i2I3

1,2,3

1,2,3

1,2,3

1,2,3

2 per
HSL

SR 3.3.6.1.1
SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1 ~ 6

SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

SR 3.3.6.1.1
SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

SR 3.3.6.1 ~ 1

SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

h 398 inches
above vessel
zero

< 140)l rated
steam flou

5 200'F

? 538 inches
above vessel
zero

5 2.5 psig

3. High Pressure Coolant
Injection (HPCI) System
Isolation

a. HPCI Steam Line
Flou -High

b. HPCI Steam Supply Line
Pressure -Lou

1,2,3

1,2,3

SR 3.3.6.1.2 S 'l50X rated
SR 3.3.6.1.5 steam flou
SR 3.3.6.1.6

SR 3.3.6.1.2 2 100 psig
SR 3.3.6.1.5
SR 3.3.6.1.6

c. HPCI Turbine
Exhaust Diaphragm
Pressure -High

1,2,3 SR 3.3.6.1.2 5 20 psig
SR 3.3.6.1.5
SR 3.3.6.1.6

(continued)
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Primary Containment Isolation Instrumentation
3.3.6.1

Table 3.3.6.1-1 (page 2 of 3)
Primary Contaiment Isolation Instrunentation

FUNCTION

APPLICABLE
NODES OR

OTHER
SPECIFIED

COND IT IONS

REQUIRED
CHANNELS
PER TRIP

SYSTEH

COND IT IONS
REFERENCED

FROH
REQUIRED

ACTION C '1

SURVEILLANCE
REQUIRENENTS

ALLGMABLE
VALUE

3. HPCI System Isolat'ion
(continued)

d. HPCI Steam Line Space
HPCI Pump Room Area
Temperature -High

e. HPCI Steam Line Space
Torus Area (Exit)
Temperature -High

f. HPCI Steam Line Space
Torus Area (Hickey)
Tesperature - High

g. HPCI Steam Line Space
Torus Area (Entry)
Tecperature - High

1,2,3

1,2,3

1.2.3

1,2,3

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

5 2000F

S 1804F

S 180'F

< 180'F

4. Reactor Core Isolationt Cooling (RCIC) System
Isolation

a. RCIC Steam Line
F loM -High

b. RCIC Steam Supply Line
Pressure —LoM

c. RCI C Turbine
Exhaust Diaphragm
Pressure -High

1,2,3

1,2,3

1,2,3

SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1 6

SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

S 150X rated
steam floe

2 50 psig

< 20 psig

d. RCIC Steam Line Space
RCIC Pwp Room Area
Tesperature -High

e. RCIC Steam Line Space
Torus Area (Exit)
Temperature -High

f. RCIC Steam Line Space
Torus Area (Niduay)
Temperature - High

g. RCIC Steam Line Space
Torus Area (Entry)
Temperature - High

1,2,3

1,2,3

1,2,3

1,2,3

2- - F

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

5 180'F

5 155'F

<155 F

5155 F

(continued)
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Primary Containment Isolation Instrumentation
3.3.6.1

Table 3.3.6.1-1 (page 3 of 3)
Primary Contafrment Isolation Instrunentatfon

FUNCTION

APPLICABLE
HOOES OR

OTHER
SPECIFIED

CONDITIONS

REQUIRED
CHANNELS
PER TRIP

SYSTEH

CONDITIONS
REFERENCED

FROH

REQUIRED
ACTIOH C.1

SURVEILLANCE
REQUIREHENTS

ALLOUABLE
VALUE

5. Reactor lister Cleanup
(RlICU) System lsolatfon

a. Hain Steam Valve
Vault Area
Temperature - High

b. Pipe Trench Area
Temperature - High

c. Pwp Room A Area
Temperature - High

!

d. Pump Room B Area
Temperature - High

e. Heat Exchanger Room
Area (lIest llall)
Tenperature - Hfgh

f. Heat Exchanger Room
Area (East Mall)
Tesperature - High

g. SLC System Initiation

h. Reactor Vessel lister
Level -Lou, Level 3

6. ShutdoMn Cooling System
Isolation

a. Reactor Steam Dome
Pressure -High

b. Reactor Vessel lister
Level - Low, Level 3

c. Dryuef I Pressure-
High

1,2,3

1,2,3

1,2,3

1I203

1,2,3

1,2,3

1,2

1.2.3

1,2,3

3,4,5

1,2,3

1(a)

2(b)

SR
SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR
SR

SR

SR

SR
SR

SR

SR

SR

SR

SR

SR
SR

SR

SR

SR
SR

SR

SR

SR
SR

3.3.6.1.2
3.3.6.1 4
3.3.6.1.6

3.3.6.1.2
3.3.6.1.4
3.3.6.1.6

3.3.6.1.2
3.3.6.1.4
3.3.6.1.6

3.3.6.1.2
3.3.6.1 4
3.3.6.1.6

3 3.6.1.2
3.3.6.1.4
3.3.6.1.6

3.3.6.1.2
3.3.6.1.4
3.3.6.1.6

3.3.6.1.6

3.3.6.1 1

3.3.6.1.2
3.3.6.1.5
3.3.6.1.6

3.3.6.1.2
3.3.6.1 '
3.3.6.1.6

3.3.6.1.1
3.3.6.1.2
3.3.6.1.5
3.3.6.1.6

3.3.6.1.2
3.3.6.1.5
3.3.6.1.6

5 201'F

S 1350F

S 1520F

S 152'F

c 143'F

< 170'F

2 538 fnches
above vessel
zero

S 115 psig

h 538 fnches
above vessel
zero

S 2.5 psig

- ~
(a) . One SLC System Initiation signal provides logic input to close both RMCU valves.

!

(b) Only one channel per trip system for one RHR Shutdoun Cooling (SDC) supply isolation valve required fn
HOOES 4 and 5 Nhen RHR Shutdown Cooling System integrity maintained.
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Secondary Containment Isolation Instrumentation
3.3.6.2

3.3.6.2 Secondary Containment Isolation Instrumentation

LCO 3.3.6.2 The secondary containment isolation instrumentation for each
Function in Table 3.3.6.2-1 shall be OPERABLE.

APPLICABILITY: According to Table 3.3.6.2-1.

ACTIONS

NOTE-
Separate Condition entry is allowed for each channel.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more channels A.1 Place channel in
trip.

12 hours for
Functions 1 and
2

AND

24 hours for
Functions other
than Functions 1

and 2

B. One or more automatic
Functions with
secondary containment
isolation capability
not maintained.

8.1 Restore secondary
containment isolation
capability.

1 hour

(continued)

BFN-UNIT 2 3.3-59 Amendment *Rl





Secondary Containment Isolation Instrumentation
3.3.6.2

ACTIONS continued

CONDITION REQUIRED ACTION COHPLETION TIHE

C. Required Action and
associated Completion
Time of Condition A
or B not met.

C.l.l Isolate the
associated secondary
containment isolation
valves.

1 hour

OR

C. 1.2 Declare associated
secondary containment
isolation valves
inoperable.

AND

1 hour

1 hour

C.2.1

OR

Place the associated
standby gas treatment
(SGT) subsystems in
operation.

1 hour

C.2.2 Declare associated
SGT subsystems
inoperable.
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Secondary Containment Isolation Instrumentation
3.3.6.2

NOTES-

1. Refer to Table 3.3.6.2-1 to determine which SRs apply for each Secondary
Containment Isolation Function.

2. Mhen 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 secondary containment isolation capability.

3. For Functions 3 and 4, when a channel is placed in an inoperable status
solely for performance of required testing or maintenance, entry into
associated Conditions and Required Actions may be delayed for up to
6 hours for a CHANNEL FUNCTIONAL TEST and for up to 24 hours for a CHANNEL

CALIBRATION or maintenance, provided the downscale trip of the inoperable
channel is placed in the tripped condition.

SURVEILLANCE FREQUENCY

SR 3.3.6.2.1 Perform CHANNEL CHECK. 24 hours

SR 3.3.6.2.2 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.6.2.3 Perform CHANNEL CALIBRATION. 18 months

SR 3.3.6.2.4 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months
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Secondary Containment Iso1ation Instrumentation
3.3.6.2

Table 3.3.6.2-1 (page 1 of 1)
Secondary Contaiw»nt Isolation Instrunentation

FUNCTIOI

APPLICABLE
NODES OR

OTHER
SPECI F IED

CONDITIONS

REQUIRED
CHANNELS

PER

TRIP SYSTEH
SURVEILLANCE
REQUIREHENTS

ALLOMABLE
VALUE

1. Reactor Vessel Mater
Level -Lrw, Level 3

!

2. Drywall Pressure -High

I
3. Reactor Zone Exhaust

Radiation -High

4. Refueling Floor Exhaust
Radiation -High

1,2,3,
(a)

1,2,3

1e2e3e
(a)(b)

1,2,3,
(a)(b)

SR 3.3.6.2.1
SR 3.3.6.2.2
SR 3.3.6.2.3
SR 3.3.6.2.4

SR 3.3.6.2.2
SR 3.3.6.2.3
SR 3.3.6.2.4

SR 3.3.6.2.1
SR 3.3.6.2.2
SR 3.3.6.2.3
SR 3.3.6.2.4

SR 3.3.6.2.1
SR 3.3.6.2.2
SR 3.3.6.2.3
SR 3.3.6.2.4

? 538 inches above
vessel zero

j 2.5 psig

s 100 mR/hr

S 100'R/hr

(a) During operations uith a potential for draining the reactor vessel.

(b) During CORE ALTERATIONS and during movement of irradiated fuel assenhlies in secondary contalwent.
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CREV System Instrumentation
3.3.7.1

3.3.7. 1 Control Room Emergency Ventilation (CREV) System
Instrumentation

LCO 3.3.7. 1 The CREV System instrumentation for each Function in
Table 3.3.7.1-1 shall be OPERABLE.

APPLICABILITY: According to Table 3.3.7.1-1.

ACTIONS

NOTE

Separate Condition entry is allowed for each channel.

CONDITION RE(UIRED ACTION COMPLETION TIME

t A. One or more required
channels inoperable.

A.l Enter the Condition
referenced in
Table 3.3.7.1-1 for
the channel.

Immediately

B. As required by
Required Action A.l
and referenced in
Table 3.3.7.1-1.

B. 1 Declare associated
CREV subsystem
inoperable.

1 hour from
discovery of
loss of CREV
initiation
capability

AND

B.2 Place channel in
trip.

12 hours

(continued)
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CREV System Instrumentation
3.3.7.1

CONDITION REQUIRED ACTION COMPLETION TINE

C. As required by
Required Action A.l
and referenced in
Table 3.3.7.1-1.

C.l Declare associated
CREV subsystem
inoperable.

AND

1 hour from
discovery of
loss of CREV
initiation
capability

C.2 Place channel in
trip.

24 hours

D. As required by
Required Action A.l
and referenced in
Table 3.3.7.1-1.

D. 1 Perform SR 3.3.7.1.2
on the remaining
OPERABLE channel.

AND

Once per 24
hours from
discovery of one
channel
inoperable

D.2 Verify functional
alternate monitoring
capability.

AND

Once per 12
hours from
discovery of
both channels
inoperable

D.3 Restore one channel
to OPERABLE status.

30 days from
discovery of
both channels
inoperable

E. Required Action and
associated Completion
Time of Condition B,
C, or D not met.

E.l

OR

Place the associated
CREV subsystem(s) in
the pressurization
mode of operation.

1 hour

0
E.2 Declare associated

CREV subsystem
inoperable.

1 hour„
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CREV System Instrumentation
3.3.7.1

SURVEILLANCE RE(UIREMENTS

NOTES

1. Refer to Table 3.3.7. 1-1 to determine which SRs apply for each CREV

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 CREV initiation capability.

3. For Functions 3 and 4, when a channel is placed in an inoperable status
solely for performance of required testing or maintenance, entry into
associated Conditions and Required Actions may be delayed for up to
6 hours for a CHANNEL FUNCTIONAL TEST and for up to 24 hours for a CHANNEL

CALIBRATION or maintenance, provided the downscale trip of the inoperable
channel is placed in the tripped condition.

SURVEILLANCE FREQUENCY

SR 3.3.7.1.1 Perform CHANNEL CHECK. 24 hours

SR 3.3.7. 1.2 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.7.1.3 Perform CHANNEL CALIBRATION. 92 days

SR 3.3.7.1.4 Perform LOGIC SYSTEM FUNCTIONAL TEST. 184 days

SR 3.3.7.1.5 Perform CHANNEL CALIBRATION. 18 months

SR 3.3.7.1.6 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months
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CREV System Instrumentation
3.3.7.1

Table 3.3.7.1-1 (page 1 of 1)
Control Room Emergency Ventilation System Instrunentation

FUNCTION

APPLICABLE
NODES OR

OTHER
SPECiFIED

CONDITIONS

REQUIRED
CHANNELS
PER TRIP

SYSTEN

COND ITIONS
REFERENCED

FROH
REQUIRED

ACTION A.1
SURVEILLANCE
REQUIREKENTS

ALLOMABLE
VALUE

1. Reactor Vessel Mater
Level -LoM, Level 3

1,2,3,(a) SR 3.3.7.1.1
SR 3.3.7.1.2
SR 3.3.7.1.5
SR 3.3.7.1.6

2 538 inches
above vessel
zero

2. Dryueil Pressure -High

3. Reactor Zone ExhaustI
Radiation-High

1,2,3

1,2,3

(a),(b)

SR 3.3.7.1.2
SR 3.3.7.1.5
SR 3.3.7.1.6

SR 3.3.7.1.1
SR 3.3.7.1.2
SR 3.3.7.1.5
SR 3.3.7.1.6

5 2.5 psig

S 100 siI/hr

4 ~ Refueling Floor
Exhaust
Radiation -High

1,2,3,
(a),(b)

SR 3.3.7.1.1
SR 3.3.7.1.2
SR 3.3.7.1.5
SR 3.3.7.1.6

5 100 mR/hr

5. Control Room Air
Supply Duct
Radiation -High

1,2,3,
(a),(b)

SR 3.3.7.1.1
SR 3.3.7.1.2
SR 3.3.7.1.3
SR 3.3.7.1.4

S 270 cpm
above background

(a) During operations with a potential for draining the reactor vessel.

(b) During CORE ALTERATIONS and during movement of irradiated fuel assarblies in the secondary contaiwent.
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LOP Instrumentation
3.3.8.1

3.3 INSTRUMENTATION

3.3.8. 1 Loss of Power (LOP) Instrumentation

LCO 3.3.8.1 The LOP instrumentation for each Function in Table 3.3.8.1-1
shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3,
When the associated diesel generator is required to be

OPERABLE by LCO 3.8.2, "AC Sources —Shutdown."

ACTIONS

-NOTE-

Separate Condition entry is allowed for each channel.

CONDITION RE(UIRED ACTION COMPLETION TIME

A. One of three phase-to-
phase degraded voltage
relays inoperable on a
shutdown board.

A. 1

AND

Verify by
administrative means
that the other two
phase-to-phase
degraded voltage
relays and the loss
of voltage relay
channel on that
shutdown board are
Operable.

Immediately

A.2 Place the degraded
voltage relay channel
in trip.

15 days

(continued)
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LOP Instrumentation
3.3.8.1

ACTIONS continued

CONDITION REQUIRED ACTION COMPLETION TINE

B. One or more of the
loss of voltage relay
channels inoperable.

B.1

AND

B.2

Verify by
administrative means
that the degraded
voltage relay channel
on that shutdown
board is OPERABLE.

Place the inoperable
loss of voltage relay
channel(s) in trip.

Immedi ately

10 days

C. One or more of the
degraded voltage relay
channels inoperable.

C.1

AND

C.2

Verify by
administrative means
that the loss of
voltage relay channel
on that shutdown
board is OPERABLE.

Place the inoperable
degraded voltage
relay channel(s) in
trip.

Immedi ately

10 days

(continued)
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o ACTIONS continued

CONDITION REQUIRED ACTION

LOP Instrumentation
3.3.8.1

COMPLETION TIME

D. The degraded voltage
relay channel
inoperable on one
shutdown board.

AND

D. 1 Verify by
administrative means
that the other
shutdown boards and
undervoltage relays
are OPERABLE.

Immedi ately

The loss of voltage
relay channel
inoperable on the same
shutdown

board.'NDD.2 Place the inoperable
channels in trip.

5 days

E. Required Action and
associated Completion
Time not met.

E. 1 Declare associated
diesel generator (DG)
inoperable.

Immediately
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LOP Instrumentation
3.3.8.1

SURVEILLANCE REQUIREMENTS

NOTES-

1. Refer to Table 3.3.8. 1-1 to determine which SRs apply for each LOP

Function.

SURVEILLANCE FRE(UENCY

SR 3.3.8.1.1 Perform CHANNEL CALIBRATION. 184 days

SR 3.3.8.1.2 Perform CHANNEL CALIBRATION. 12 months

SR 3.3.8.1.3 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months
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0 Table 3.3.8.1-1 (page 1 of 1)
Loss of Power lnstrunentation

LOP Instrumentation
3.3.S.1

FUNCTION

REQUIRED
CNANNELS

PER BOARD

SURVEILLANCE
REQUIREHENTS

ALLOMABLE
VALUE

1. 4.16 kV Shutdown Board Undervoltage
(Loss of Voltage)

a. Board Undervol tage

b. Diesel Start Initiation Time
Delay

2. 4.16 kV Shutdown Board Undervoltage
(Degraded Voltage)

a. Board Undervoltage

b.1 Time Delay

SR 3.3.8-1.2
SR 3.3.8.1.3

SR 3.3.8.1.2
SR 3.3.8.1.3

SR 3.3.8.1.1
SR 3.3.8.1.3

SR 3.3.8.1.2
SR 3.3.8.1.3

Reset at 2 2813 V and
< 2927 V

2 1.4 seconds snd
S 1.6 seconds

? 3900 V and S 3940 V

2 0.2 seconds and
5 0.4 seconds

b.2 Time Delay SR 3.3.8.1.2
SR 3.3.8.1.3

? 3 seconds and
< 5 seconds

b.3 Time Delay SR 3.3.8.1.2
SR 3.3.8.1.3

2 5.15 seconds and
d 8.65 seconds

b.4 Time Delay SR 3.3.8.1.2
SR 3.3.8.1.3

2 0.9 seconds and
S 1e7 seconds
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RPS Electric Power Monitoring
3.3.8.2

3.3.8.2 Reactor Protection System (RPS) Electric Power Monitoring

LCO 3.3.8.2 Two RPS electric power monitoring assemblies shall be
OPERABLE for each inservice RPS motor generator set or
alternate power supply.

APPLICABILITY: MODES 1, 2, and 3,
MODES 4 and 5 with any control rod withdrawn from a core

cell containing one or more fuel assemblies.

ACTIONS

CONDITION RE(UIRED ACTION COMPLETION TIME

A. One or both inservice
power supplies with
one electric power
monitoring assembly
inoperable.

A.l Remove associated
inservice power
supply(s) from
service.

72 hours

B. One or both inservice
power supplies with
both electric power
monitoring assemblies
inoperable.

B. 1 Remove associated
inservice power
supply(s) from
service.

1 hour

C. Required Action and
associated Completion
Time of Condition A
or B not met in
MODE 1, 2, or 3.

C.1 Be in MODE 3.

AND

C.2 Be in MODE 4.

12 hours

36 hours

(continued)
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RPS Electric Power Monitoring
3.3.8.2

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and
associated Completion
Time of Condition A
or B not met in MODE 4
or 5 with any control
rod withdrawn from a
core cell containing
one or more fuel
assemblies.

D.l Initiate action to
fully insert all
insertable control
rods in core cells
containing one or
more fuel assemblies.

Immediately

SURVEILLANCE REQUIREHENTS

SURVEILLANCE FREQUENCY

184 days

SR 3.3.8.2.2 Perform CHANNEL CALIBRATION. The
Allowable Values shall be:

a. Overvoltage a 132 V, with time delay
set to c 4 seconds.

b. Undervoltage a )08.5 V, with time
delay set to a 4 seconds.

c. Underfrequency e 56 Hz, with time
delay set to a 4 seconds.

184 days

SR 3.3.8.2.3 Perform a system functional test. 18 months
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BROWNS FERRY NUCLEARPLANT- IMPROVED TECHNICALSPECIFICATIONS
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RPS Instrumentation
3.3.l.l

Table 3.3 ~ 1.1-1 (page 1 of 3)
Reactor Protection System Instrtmentat ion

FUNCTION

APPLICABLE
NODES OR REQUIRED

OTHER CHANNELS
SPECIFIED PER TRIP

CONDITIONS SYSTEN

CONDITIONS
REFERENCED

FRON
REQUIRED

ACTION D.1
SURVEILLANCE
REOUIRENENTS

ALLOUABLE
VALUE

1. Intermediate Range
Nonitors

a. Neutron Flux -High

b. Inop

2. Average Power Range
Honitors

a. Neutron Flux -High,
Setdown

b. FloM Biased Simlated
Thermal Power -High

c. Neutron Flux -High

5(a)

5(a)

5(a)

SR
SR

SR

SR

SR

SR

SR

SR
SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR
SR

3.3.1.1.1
3.3.1.1.3
3.3.1.1.5
3.3.1.1.6
3.3.1.1.9
3.3.1.1.14
3.3.1.1.1
3.3.1.1.4
3.3.1.1.9
3.3.1.1.14
3.3.1.1.3
3.3.1.1.14

3.3.1.1.4
3.3.1.1.14

3.3.1.1.1
3.3.1.1.3
3.3.1.1.6
3.3.1.1.7
3.3.1.1.9
3.3.1.1.14
3.3.1.1.1
3.3.1.1.4
3.3.1.1.9
3.3.1.1.14

3.3 ~ 1.1.1
3.3.1.1.2
3.3.1.1.7
3.3.1.1.8
3.3.1.1.9
3 3.1.1.11
3.3.1.1.14

3.3.1.1.1
3.3.1.1.2
3.3.1.1.7
3.3.1.1.8
3.3.1 ~ 1.9
3.3.1.1.14

d 120/125
divisions of
full scale

5 120/125
divisions of
full scale

KA

NA

S 15X RTP

5 15X RTP

S 0.58 M
+ 62X RTP and
S 120X RTP

d 120X RTP

(continued)

(a) llith any control rod Nithdraun from a core cell containing one or more fuel assemblies.
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RPS Instrumentation
3.3.1.1

Table 3.3.1 ~ 1-1 (page 2 of 3)
Reactor Protection System Instrunentation

FUNCTION

APPLICABLE
NODES OR

OTHER
SPECIFIED

CONDITIONS

REQUIRED
CHANNELS
PER TRIP

SYSTEM

CONDITIONS
REFERENCED

FROH
REQUIRED

ACTION D.1
SURVEILLANCE
REQUIREHEHTS

ALLOMABLE
VALUE

2. Average Power Range
Honitors (continued)

d. Downscale

e. Inop

3. Reactor Vessel Steam
Dome Pressure -High

4. Reactor Vessel lister
Level -Low, Level 3t 5. Hain Steam isolation
Valve -Closure

6. Drywall Pressure -High

7. Scram Discharge Volwe
Mater Level -High

a. Resistance
Temperature
Detector

b. Float Switch

1,2

5(a)

1,2

1,2

1,2

1 ~ 2

5(a)

1.2

5(a)

SR 3.3 1.1.7
SR 3.3.1.1.8
SR 3.3.1.1.14
SR 3.3.1.1.7
SR 3.3.1.1.8
SR 3.3.1.1.14
SR 3.3.1.1.7
SR 3.3.1.1.8
SR 3.3.1.1.14
SR 3.3.1.1.1
SR 3.3.1.1.8
SR 3.3.1.1.10
SR 3.3.1.1.14
SR 3.3.1.1.1
SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14
SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14
SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14

SR 3.3.1 ~ 1.8
SR 3.3.1.1.13
SR 3.3.'i.1 14

SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14
SR 3.3.1.1.8
SR 3.3.1.1.13
SR 3.3.1.1.14
SR 3.3.1 ~ 1.8
SR 3.3.1 ~ 1.13
SR 3.3 ~ 1.1.14

2 3X RTP

NA

NA

S 1055 ps ig

2 538 inches
above vessel
zero

S 10X closed

S 2.5 psig

5 50 gallons

< 50 gallons

< 50 gallons

5 50 gallons

(a) Mith any control rod withdrawn from a core cell containing one or more fuel assoil)Lies.

(continued)
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SRM Instrumentation
3.3.1.2

SURVEILLANCE REQUIREMENTS continued

SURVEILLANCE FREQUENCY

SR 3.3.1.2.4 NOTE
Not required to be met with less than or
equal to four fuel assemblies adjacent to
the SRM and no other fuel assemblies in
the associated core quadrant.

Verify count rate is a 3.0 cps with a

signal to noise ratio a 3:1.

12 hours during
CORE
ALTERATIONS

AND

24 hours

SR 3.3.1.2.5 Perform CHANNEL FUNCTIONAL TEST and
determination of signal to noise ratio.

7 days

SR 3.3.1.2.6 NOTE----
Not required to be performed until
12 hours after IRMs on Range 2 or below.

Perform CHANNEL FUNCTIONAL TEST and
determination of signal to noise ratio.

31 days

(continued)
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Feedwater and Main Turbine High Water Level Trip Instrumentation
3.3.2.2

3.3.2.2 Feedwater and Main Turbine High Water Level Trip Instrumentation

LCO 3.3.2.2 Two channels of feedwater and main turbine high water level
trip instrumentation per trip system shall be OPERABLE.

APPLICABILITY: THERMAL POWER a 251'TP.

ACTIONS

NOTE

Separate Condition entry is allowed for each channel.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more feedwater
and main turbine high
water level trip
channels inoperable,
in one trip system.

A.l Place channel(s) in
trip.

7 days

B. One or more feedwater
and main turbine high
water level trip
channels inoperable in
each trip system.

B.l Restore feedwater and
main turbine high
water level trip
capability.

2 hours

C. Required Action and
associated Completion
Time not met.

C. 1 Reduce THERMAL POWER

to ( 25K RTP.
4 hours
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PAM Instrumentation
3.3.3.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE . FREQUENCY

SR 3.3.3.1.1 Perform CHANNEL CHECK for each required
PAM instrumentation channel.

31 days

SR 3.3.3.1.2 Perform CHANNEL CALIBRATION of the
Drywell and Torus H, analyzer functions.

92 days

SR 3.3.3.1.3 Perform CHANNEL CALIBRATION of the
Reactor Pressure indications.

184 days

t SR 3.3.3.1.4 Perform CHANNEL CALIBRATION for each
required PAM instrumentation channel
except for the Reactor Pressure, and the
Drywell and Torus H, analyzer functions.

18 months

0
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PAN Instrumentation
3.3.3.1

Table 3.3.3.1-1 (page 1 of 1)
Post Accident Honitoring Instrmentation

FUNCTION
REQUIRED
CHANNELS

COHD IT ION S

REFERENCED
FRQI RNUIRED

ACTION E.1

1. Reactor Pressure

2. Reactor Vessel Mater Level

a. Emergency Systems Range

b. Post-Accident Flood Range

3. Suppression Pool Mater Level

4. Drywell Pressure

a. Normal Range

b. Mide Range

5. Primary Contaiwent Area Radiation

6. PCIV Position 2 per pene[r~gp flow
path a

8. Suppression Pool Mater Temperature

9. Drywell Atmosphere Tesperature

(a) Not required for isolation valves whose associated penetration flow path is isolated by at least one
closed and deactivated automatic valve, closed manual valve, blind flange, or check valve with flow
through the valve secured.

!

(b) Only one position indication channel is required for penetration flow paths with only one installed
control room PAN category 1 indication channel.
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Backup Control System
3.3.3.2

SURVEILLANCE FREQUENCY

SR 3.3.3.2. 1 Verify each required control circuit
and transfer switch is capable of
performing the intended function.

18 months

I SR 3.3.3.2.2'erform CHANNEL CALIBRATION for the
Suppression Pool Water Level
Function.

184 days

SR 3.3.3.2.3 Perform CHANNEL CALIBRATION for each
required instrumentation channel
except for the Suppression Pool Water
Level Function.

18 months
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Primary Containment Isolation Instrumentation
3.3.6.1

3. 3 INSTRUMENTATION

3.3.6. 1 Primary Containment Isolation Instrumentation

LCO 3.3.6. 1 The primary containment isolation instrumentation for each
Function in Table 0.3.6. 1-1 shall be OPERABLE.

APPLICABILITY: According to Table 3.3.6.1-1.

ACTIONS

NOTE

Separate Condition entry is allowed for each channel.

CONDITION REQUIRED ACTION COMPLETION TINE

A. One or more required
channels inoperable.

A.1 --------NOTE---------
Not applicable for
Function 1.d when 15
of 16 channels are
OPERABLE.

AND

Place channel in
trip.

12 hours for
Functions 2.a,
2.b, 5.h, 6.b,
and 6.c

AND

24 hours for
Functions other
than Functions
2.a, 2.b, 5.h,
6.b, and 6.c

(continued)
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Primary Containment Isolation Instrumentation
3.3.6.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2 --------NOTE---------
Only applicable for
Function 1.d when 15
of 16 channels are
OPERABLE.

Place channel in
trip.

30 days

B. One or more Functions
with isolation
capability not
maintained.

B.l Restore isolation
capability.

1 hour

OR

4 hours for
Function 1.d
when normal
ventilation is
not available

C. Required Action and
associated Completion
Time of Condition A
or B not met.

C.l Enter the Condition
referenced in
Table 3.3.6.1-1 for
the channel.

Immediately

D. As required by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

D.1

OR

Isolate the affected
penetration flow
path(s).

12, hours

D.2.1 Be in MODE 3.

AND

D.2.2 Be in MODE 4.

12 hours

36 hours

(continued)
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Primary Containment Isolation Instrumentation
3.3.6.1

ACTIONS conti nued

CONDITION RE(UIRED ACTION COMPLETION TIME

E. As required by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

E.l Be in MODE 2. 6 hours

F. As required by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

F.l Isolate the affected
penetration flow
path(s).

1 hour

G. As required by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

OR

Required Action and
associated Completion
Time for Condition F

not met.

G.1

OR

--------NOTE---------
Only applicable for
Function 2.a and 2.b
channels which are
inoperable as a
result of inoperable
actuation logic.

Isolate the affected
penetration flow
path(s).

1 hour

G.2.1 Be in MODE 3.

AND

G.2.2 Be in MODE 4.

12 hours

36 hours

(continued)
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Primary Containment Isolation Instrumentation
3.3.6.1

ACTIONS continued

CONDITION RE(U IRED ACTION COMPLETION TIME

H. As required by
Required Action C. 1

and referenced in
Table 3.3.6.1-1.

H. 1

OR

H.2

Declare standby
liquid control system
(SLC) inoperable.

Isolate the Reactor
Mater Cleanup System.

1 hour

1 hour

I. As required by
Required Action C.l
and referenced in
Table 3.3.6.1-1.

OR

I.2

Initiate action to
restore channel to
OPERABLE status.

Initiate action to
isolate the Residual
Heat Removal (RHR)
Shutdown Cooling
System.

Immedi ately

Immedi ately
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Primary Containment Isolation Instrumentation
3.3.6.1

NOTES
1. Refer to Table 3.3.6. 1-1 to determine which SRs apply for each Primary

Containment Isolation 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 isolation capability.

SURVEILLANCE FRE(UENCY

SR 3.3.6.1.1 Perform CHANNEL CHECK. 24 hours

SR 3.3.6. 1.2 Perform CHANNEL FUNCTIONAL TEST. 92 days

92 days

SR 3.3.6.1.4 Perform CHANNEL CALIBRATION. 122 days

SR 3.3.6.1.5 Perform CHANNEL CALIBRATION. 18 months

SR 3.3.6.1.6 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months
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Primary Containment Isolation Instrumentation
3.3.6.1

Table 3.3.6.1-1 (page 1 of 3)
Primary Contafreent Isolatfon Instrunentatfon

FUNCTION

APPLICABLE
MODES OR

OTHER
SPECIFIED

COND IT IOHS

REQUIRED
CHANNELS
PER TRIP

SYSTEM

CONDITIONS
REFERENCED

FROM

REQUIRED
ACTION C.1

SURVEILLANCE
REQUIREMENTS

ALLOMABLE
VALUE

1. Hain Steam Line Isolation

a. Reactor Vessel Mater
Level -Low Low Low,
Level 1

b. Main Steam Line
Pressure —Low

c. Hain Steam Line
Flow -High

d. Main Steam Twmel
Temperature -High

2. Primary Contaiwent
Isolation

1,2,3

1,2,3

1,2,3 ~

2 per
MSL

SR 3.3.6.1.1
SR 3 3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

SR 3.3.6.1.1
SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

2 398 fnches
above vessel
zero

2 825 psig

5 140X rated
steam flow

S 200 F

a. Reactor Vessel lister
Level -Low, Level 3

b. Drywell Pressure -High

3. High Pressure Coolant
Injection (HPCI) System
Isolation

a. HPCI Steam Line
Flow -High

b. HPCI Steam Supply Line
Pressure - Low

1,2,3

1,2,3

1,2,3

1,2,3

SR 3.3.6.1.1 Z 538 inches
SR 3.3.6.1.2 above vessel
SR 3.3.6.1.5 zero
SR 3.3.6.1.6

SR 3.3.6.1.2 5 2.5 psfg
SR 3.3.6.1.5
SR 3.3.6.1.6

SR 3.3.6.1.2 + 150'ated
SR 3.3.6.1.5 steam flow
SR 3.3.6.1.6

SR 3.3.6.1.2 Z 100 psfg
SR 3.3.6.1.5
SR 3.3.6.1.6

c. HPCI Turbine
Exhaust Dfaphragm
Pressure -High

1,2,3 SR 3.3.6.1.2 5 20 psfg
SR 3.3.6.1.5
SR 3.3.6.1.6

(continued)
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Pr'imary Containment Iso1ation Instrumentation
3.3.6.1

Table 3.3.6.1-1 (page 2 of 3)
Primary Contaianent Isolation Instrwentation

FUNCTION

APPLICABLE
NODES OR,

OTHER
SPECIFIED

CONDITIONS

REQUIRED
CHANNELS
PER TRIP

STSTEH

CONDITIONS
REFERENCED

FROH
REQUIRED

ACTION C.1
SURVEILLANCE
REQUIREHENTS

ALLOUABLE
VALUE

3. HPCI System Isolation
(continued)

d. HPCI Steam Line Space
HPCI Pcmp Room Area
Temperature -High

e. HPCI Steam Line Space
Torus Area (Exit)
Temperature -High

f. HPCI Steam Line Space
Torus Area (Hichcay)
Temperature - High

g. HPCI Steam Line Space
Torus Area (Entry)
Temperature - High

1.2.3

1,2,3

1,2,3

1,2,3

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6 1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

S 200'F

5180 F

< 180'F

S 180'F

4. Reactor Core Isolation

1 Cooling (RCIC) System
Isolation

a. RCIC Steam Line
Flew -High

b. RCIC Steam Supply Line
Pressure -Low

c. RCIC Turbine
Exhaust Diaphragm
Pressure -High

1,2,3

1I2I3

1,2,3

SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1 5
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6

S 150X rated
steam floe

? 50 psig

< 20 psig

d. RCIC Steam Line Space
RCIC Pcmp Room Area
Tenperature -High

e. RCIC Steam Line Space
Torus Area (Exit)
Teaperature -High

f. RCIC Steam Line Space
Torus Area (Hickey)
Temperature - High

g. RCIC Steam Line Space
Torus Area (Entry)
Tesperature - High

1,2,3

1,2,3

1,2,3

1,2,3

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6

5180 F

< 155'F

S 155'F

< 155'F

(continued)
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Primary Containment Isolation Instrumentation
3.3.6.1

Table 3.3.6.1-1 (page 3 of 3)
Primary Contaireent Isolation Instrunentation

FUNCTION

AP PL ICABLE
NODES OR

OTHER
SPECI F IEO

CONDITIONS

REQUIRED
CHANNELS
PER TRIP

SYSTEN

CONDITIONS
REFERENCED

FRON
REQUIRED

ACTION C.1
SURVEILLANCE
REQUIRENENTS

ALLOMABLE
VALUE

5. Reactor Mater Cleanup
(RMCU) System Isolation

a. Hain Steam Valve
Vault Area
Temperature - High

b. Pipe Trench Area
Temperature - High

1,2,3

1,2,3

SR
SR

SR

SR

SR

SR

3.3.6.1.2
3.3.6.1.4
3.3.6.1.6

3.3.6.1.2
3.3.6.1.4
3.3.6.1.6

5 2010F

S 135'F

c. Puep Room A Area
Tesperature - High

1 ~ 2i3 SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.6

S 152'F

d. Pmp Room B Area
Temperature - High

e. Heat Exchanger Room
Area (Meat Mall)
Teeperature - High

f. Heat Exchanger Room
Area (East Mall)
Teeperature - High

g. SLC System Initiation
h. Reactor Vessel Mater

Level -Low, Level 3

6. Shutdown Cooling System
Isolat'ion

a. Reactor Steam Dome
Pressure -High

1,2,3

1I2I3

1,2,3

1,2

1,2,3

'l,2,3

1(a)

SR
SR
SR

SR

SR

SR

SR

SR
SR

SR

SR

SR
SR

SR

SR

SR

SR

3.3.6.1.2
3.3.6.1.4
3.3.6.1.6

3.3.6.1.2
3.3.6.1.4
3.3.6.1.6

3.3.6.1. 2
3.3.6.1.4
3.3.6.1.6

3.3.6.1.6

3.3.6.1.1
3.3.6.1.2
3.3.6.1.5
3.3.6.1.6

3.3.6.1.2
3.3.6.1.5
3.3.6.1.6

S 1520F

< 143'F

< 170'F

NA

2 538 inches
above vessel
zero

S 115 psig

b. Reactor Vessel Mater 3,4,5
Level - Low, Level 3

2(b) SR

SR

SR

SR

3.3.6.1.1
3.3.6.1.2
3.3.6.1.5
3.3.6.1.6

2 538 inches
above vessel
zero

c. Drywell Pressure-
High

1,2,3 SR

SR

SR

3.3.6.1.2
3.3.6.'l.5
3.3.6.1.6

i 2.5 psig

(a) One SLC System Initiation signal provides logic input to close both RMCU valves.

(b) Only one channel per trip system for one RHR Shutdown Cooling (SDC) supply isolation valve required in
MODES 4 and 5 when RHR Shutdown Cooling System integrity maintained.
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Secondary Containment Isolation Instrumentation
3.3.6.2

3.3.6.2 Secondary Containment Isolation Instrumentation

LCO 3.3.6.2 The secondary containment isolation instrumentation for each
Function in Table 3.3.6.2-1 shall be OPERABLE.

APPLICABILITY: According to Table 3.3.6.2-1.

ACTIONS

-NOTE-
Separate Condition entry is allowed for each channel.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more channels
inoperable.

A.l Place channel in
trip.

12 hours for
Functions 1 and
2

AND

24 hours for
Functions other
than Functions 1

and 2

B. One or more automatic
Functions with
secondary containment
isolation capability
not maintained.

B.l Restore secondary
containment isolation
capability.

1 hour

(continued)

0
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Secondary Containment Isolation Instrumentation
3.3.6.2

ACTIONS continued

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and
associated Completion
Time of Condition A
or. B not met.

C.l.1 Isolate the
associated secondary
containment isolation
valves.

OR

1 hour

1 hour

C.1.2

AND

Declare associated
secondary containment
isolation valves
inoperable.

1 hour

C.2.1

OR

Place the associated
standby gas treatment
(SGT) subsystem(s) in
operation.

1 hour

C.2.2 Declare associated
SGT subsystem(s)
inoperable.
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Secondary Containment Isolation Instrumentation
3.3.6.2

NOTES

1. Refer to Table 3.3.6.2-1 to determine which SRs apply for each Secondary
Containment Isolation 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 secondary containment isolation capability.

3. For Functions 3 and 4, when a channel is placed in an inoperable status
solely for performance of required testing or maintenance, entry into
associated Conditions and Required Actions may be delayed for up to
6 hours for a CHANNEL FUNCTIONAL TEST and for up to 24 hours for a CHANNEL
CALIBRATION or maintenance, provided the downscale trip of the inoperable
channel is placed in the tripped condition.

SURVEILLANCE FRE(UENCY

SR 3.3.6.2.1 Perform CHANNEL CHECK. 24 hours

SR 3.3.6.2.2 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.6.2.3 Perform CHANNEL CALIBRATION. 18 months

SR 3.3.6.2.4 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months
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Secondary Containment Isolation Instrumentation
3.3.6.2

Table 3.3.6.2-1 (page 1 of 1)
Secondary Contairment Isolation Instruaentation

FUNCTION

APPLICABLE
KODES OR

OTHER
SPECIF IED

COND IT ION S

REOUIRED
CHANNELS

PER
TRIP SYSTEK

SURVEILLANCE
REQUIREKENTS

ALLOUABLE
VALUE

Reactor Vessel lister
Level -Lou, Level 3

!

2. Drywall Pressure -High

I
3. Reactor Zone Exhaust

Radiation -High

4. Refueling Floor ExhaustI
Radiation -High

(a)

1 g2$ 3

1,2,3,
(a)(b)

1,2,3,
(a)(b)

SR 3.3.6.2.1
SR 3.3.6.2.2
SR 3.3.6.2.3
SR 3.3.6.2.4

SR 3.3.6.2.2
SR 3.3.6.2.3
SR 3.3.6.2.4

SR 3.3.'6.2.1
SR 3.3.6.2.2
SR 3.3.6.2.3
SR 3.3.6.2 4

SR 3.3.6.2.1
SR 3.3.6.2.2
SR 3.3.6.2.3
SR 3.3.6.2.4

2 538 inches above
vessel zero

d 2.5 psig

5 100 mR/hr

d 100 mR/hr

(a) During operations with a potential for draining the reactor vessel.

(b), During CORE ALTERATIONS and during movement of irradiated fuel assemblies in secondary contaitment.
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CREV System Instrumentation
3.3.7.1

3.3 INSTRUMENTATION

3.3.7. 1 Control Room Emergency Ventilation (CREV) System
Instrumentation

LCO 3.3.7.1 The CREV System instrumentation for each Function in
Table 3.3.7.1-1 shall be OPERABLE.

APPLICABILITY: According to Table 3.3.7.1-1.

ACTIONS

NOTE

Separate Condition entry is allowed for each channel.

CONDITION RE(UIRED ACTION COMPLETION TIME

t A. One or more required
channels inoperable.

A.l Enter the -Condition
referenced in
Table 3.3.7.1-1 for
the channel.

Immediately

B. As required by
Required Action A.l
and referenced in
Table 3.3.7.1-1.

8.1 Declare associated
CREV subsystem
inoperable.

1 hour from
discovery of
loss of CREV
initiation
capability

AND

B.2 Place channel in
trip.

12, hours

(continued)
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CREV System Instrumentation
3.3.7.1

O ACTIONS continued

CONDITION REQUIRED ACTION COMPLETION TIME

C. As required by
Required Action A.l
and referenced in
Table 3.3.7.1-1.

C.1

AND

Declare associated
CREV subsystem
inoperable.

1 hour from
discovery of
loss of CREV
initiation
capability

C.2 Place channel in
trip.

24 hours

D. As required by
Required Action A.l
and referenced in
Table 3.3.7.1-1.

D.1

AND

Perform SR 3.3.7.1.2
on the remaining
OPERABLE channel.

Once per 24
hours from
discovery of one
channel
inoperable

D.2

AND

D.3

Verify functional
alternate monitoring
capability.

Restore one channel
to OPERABLE status.

Once per 12
hours from
discovery of
both channels
inoperable

30 days from
discovery of
both channels
inoperable

E. Required Action and
associated Completion
Time of Condition B,
C, or D not met.

E.l

OR

Place the associated
CREV subsystem(s) in
the pressurization
mode of operation.

1 hour

E.2 Declare associated
CREV subsystem
inoperable.

1 hour
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CREV System Instrumentation
3.3.7.1

SURVEILLANCE REQUIREMENTS

NOTES
1. Refer to Table 3.3.7.1-1 to determine which SRs apply for each CREV

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 CREV initiation capability.

3. For Functions 3 and 4, when a channel is placed in an inoperable status
solely for performance of required testing or maintenance, entry into
associated Conditions and Required Actions may be delayed for up to
6 hours for a CHANNEL FUNCTIONAL TEST and for up to 24 hours for a CHANNEL
CALIBRATION or maintenance, provided the downscale trip of the inoperable
channel is placed in the tripped condition.

SURVEILLANCE FREQUENCY

SR 3.3.7. 1. 1 Perform CHANNEL CHECK. 24 hours

SR 3.3.7.1.2 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.7.1.3 Perform CHANNEL CALIBRATION. 92 days

SR 3.3.7.1.4 Perform LOGIC SYSTEM FUNCTIONAL TEST. 184 days

SR 3.3.7.1.5 Perform CHANNEL CALIBRATION. 18 months

SR 3.3.7.1.6 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months
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CREV System Instrumentation
3.3.7.1

Table 3.3.7.1-1 (page 1 of 1)
Control Room Emergency Ventilation System Instrwentation

FUNCTION

APPLICABLE
HODES OR

OTHER
SPECIFIED

COND IT IONS

REQUIRED
CHANNELS
PER TRIP

SYSTEH

COND IT IONS

REFERENCED

FRDH
REQUIRED

ACTIOH A.1
SURVEILLANCE
REQUIREHENTS

ALLDMABLE
VALUE

1. Reactor Vessel Mater 1,2,3,(a)
Level -Lrw, Level 3

SR 3.3.7.1.1 2 538 inches
SR 3.3.7.1.2 above vessel
SR 3.3.7.1.5 zero
SR 3.3.7.1.6

2. Drywall Pressure -High

3. Reactor Zone ExhaustI
Radiation-High

1,2,3

1,2,3

(a),(b)

SR 3.3.7.1.2
SR 3.3.7.1.5
SR 3.3.7.1.6

SR 3.3.7.1.1
SR 3.3.7.1.2
SR 3.3.7.1.5
SR 3.3.7.1.6

j 2.5 psig

5 100 aN/hr

4. Refuel i'ng Floor
Exhaust
Radiation -Highi 5. Control Room Air
Supply Duct
Radiation -High

1,2,3,
(a),(b)

1,2,3,
(a),(b)

SR 3.3.7.1.1
SR 3.3.7.1.2
SR 3.3.7.1.5
SR 3.3.7.1.6

SR 3.3.7.1.1
SR 3.3.7.1.2
SR 3.3.7.1.3
SR 3.3.7.1.4

S 100 mR/hr

5 270 cpm
above background

(a) During operations Hith a potential for draining the reactor vessel.

(b) During CORE ALTERATIONS and during movement of irradiated fuel asseahlies in the secondary contaiment.
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LOP Instrumentation
3.3.8.1

3.3.8.1 Loss of Power (LOP) Instrumentation

LCO 3.3.8. 1 The LOP instrumentation for each Function in Table 3.3.8. 1-1
shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3,
When the associated diesel generator is required to be

OPERABLE by LCO 3.8.2, "AC Sources —Shutdown."

ACTIONS

NOTE

Separate Condition entry is allowed for each channel.

CONDITION RE(UIRED ACTION COMPLETION TIME

A. One of three phase-to-
phase degraded voltage
relays inoperable on a
shutdown board.

A. 1 Verify by
administrative means
that the other two
phase-to-phase
degraded voltage
relays and the loss
of voltage relay
channel on that
shutdown board are
Operable.

Immedi ately

A.2 Place the degraded
voltage relay channel
in trip.

15 days

(continued)
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LOP Instrumentation
3.3.8.1

ACTIONS continued

CONDITION RE(UIRED ACTION COMPLETION TIME

B. One or more of the
loss of voltage relay
channels inoperable.

B.1

AND

Verify by
administrative means
that the degraded
voltage relay channel
on that shutdown
board is OPERABLE.

Immed iately

B.2 Place the inoperable
loss of voltage relay
channel(s) in trip.

10 days

C. One or more of the
degraded voltage relay
channels inoperable.

C.1

AND

C.2

Verify by
administrative means
that the loss of
voltage relay channel
on that shutdown
board is OPERABLE.

Place the inoperable
degraded voltage
relay channel(s) in
trip.

Immediately

10 days

(continued)
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LOP Instrumentation
3.3.8.1

ACTIONS continued

CONDITION RE(UIRED ACTION COMPLETION TINE

D. The degraded voltage
relay channel
inoperable on one
shutdown board.

AND

The loss of voltage
relay channel
inoperable on the same
shutdown board.

D.1

AND

D.2

Verify by
administrative means
that the other
shutdown boards and
undervoltage relays
are OPERABLE.

Place the inoperable
channels in trip.

Immedi ately

5 days

E. Required Action and
associated Completion
Time not met..

E. 1 Decl ar e associated
diesel generator (DG)
inoperable.

Immedi ately
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LOP Instrumentation
3.3.8.1

NOTES-

1. Refer to Table 3.3.8. 1-1 to determine which SRs apply for each LOP

Function.

SURVEILLANCE FRE(UENCY

SR 3.3.8.1.1 Perform CHANNEL CALIBRATION. 184 days

SR 3.3.8.1.2 Perform CHANNEL CALIBRATION. 12 months

SR 3.3.8.1.3 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months
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LOP Instrumentation
3.3.8.1

Table 3.3.8.1-1 (page 1 of 1)
Loss of Pouer lnstrunentation

FUNCT10N

REQUlRED
CHANNELS

PER BOARD

SURVEiLLANCE
REDUlREKENTS

ALLONABLE
VALUE

1. 4.16 kV Shutdown Board Undervoltage
(Loss of Voltage)

a. Board Undervoltage

b. Diesel Start Initiation Time
Delay

2. 4.16 kV Shutdown Board Undervoltage
(Degraded Voltage)

a. Board Undervoltage

b.'1 Time Delay

SR 3.3.8.1.2
SR 3.3.8.1.3

SR 3.3.8.1.2
SR 3.3.8.1.3

SR 3.3.8.1 '
SR 3.3.8.1.3

SR 3.3.8.1.2
SR 3.3.8.1.3

Reset at ? 2813 V and
S 2927 V

2 1 e4 seconds and
S 1.6 seconds

2 3900 V and S 3940 V

j 0.2 seconds and
S 0.4 seconds

b.2 Time Delay SR 3.3.8.1.2
SR 3.3.8.1.3

2 3 seconds and
S 5 seconds

b.3 Time Delay SR 3.3.8.1.2
SR 3.3.8.1.3

1: 5.15 seconds and
d 8.65 seconds

b.4 Time Delay SR 3.3.8.1.2
SR 3.3.8.1.3

> 0.9 seconds and
S 1.7 seconds
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RPS Electric Power Monitoring
3.3.8.2

3. 3 INSTRUHENTATION

3.3.8.2 Reactor Protection System (RPS) Electric Power Monitoring

LCO 3.3.8.2 Two RPS electric power monitoring assemblies shall be
OPERABLE for each inservice RPS motor generator set or
alternate power supply.

APPLICABILITY: MODES 1, 2, and 3,
MODES 4 and 5 with any control rod withdrawn from a core

cell containing one or more fuel assemblies.

ACTIONS

CONDITION RE(UIRED ACTION COMPLETION TIME

A. One or both inservice
power supplies with
one electric power
monitoring assembly
inoperable.

A.l Remove associated
inservice power
supply(s) from
service.

72 hours

B. One or both inservice
power supplies with
both electric power
monitoring assemblies
inoperable.

B.1 Remove associated
inservice power
supply(s) from
service.

1 hour

C. Required Action and
associated Completion
Time of Condition A
or B not met in
NODE 1, 2, or 3.

C. 1 Be in MODE 3.

AND

C.2 Be in MODE 4.

12 hours

36 hours

(continued)
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RPS Electric Power Monitoring
3.3.8.2

o ACTIONS continued

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and
associated Completion
Time of Condition A
or B not met in MODE 4
or 5 with any control
rod withdrawn from a
core cell containing
one or more fuel
assemblies.

D. 1 Initiate action to
fully insert all
inser table control
rods in core cells
containing one or
more fuel assemblies.

Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

184 days

SR 3.3.8.2.2 Perform CHANNEL CALIBRATION. The
Allowable Values shall be:

a. Overvoltage a 132 V, with time delay
set to < 4 seconds.

b. Undervoltage a 108.5 V, with time
delay set to a 4 seconds.

c. Underfrequency a 56 Hz, with time
delay set to a 4 seconds.

184 days

SR 3.3.8.2.3 Perform a system functional test. 18 months
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RPS Instrumentation
B 3.3.1.1

BASES

BACKGROUND
(continued)

The RPS is comprised of two independent trip systems
(A and B) with two logic channels in each trip system (logic
channels Al and A2, Bl and B2) as shown in Reference 1. The
outputs of the logic channels in a trip system are combined
in a one-out-of-two logic so that either channel can trip
the associated trip system. The tripping of both trip
systems will produce a reactor scram. This logic
arrangement is referred to as a one-out-of-two taken twice
logic. Each trip system can be reset by use of a reset
switch. If a full scram occurs (both trip systems trip), a

relay prevents reset of the trip systems for 10 seconds
after the full scram signal is received. This 10 second
delay on reset ensures that the scram function will be
completed.

Two scram pilot valves are located in the hydraulic control
unit for each control rod drive (CRD). Each scram pilot
valve is solenoid operated, with the solenoids normally
energized. The scram pilot valves control the air supply to
the scram inlet and outlet valves for the associated CRD.
When either scram pilot valve solenoid is energized, air
pressure holds the scram valves closed and, therefore, both
scram pilot valve solenoids must be de-energized to cause a
control rod to scram. The scram valves control the supply
and discharge paths for the CRD water during a scram. One
of the scram pilot valve solenoids for each CRD is
controlled by trip system A, and the other solenoid is
controlled by trip system B. Any trip of trip system A in
conjunction with any trip in trip system B results in
de-energizing both solenoids, air bleeding off, scram valves
opening, and control rod scram.

The backup scram valves, which energize on a full scram
signal to depressurize the scram air header, are also
controlled by the RPS. Additionally, the RPS System
controls the SDV vent and drain valves such that when both
trip systems trip, the SDV vent.and drain valves close to
isolate the SDV.

e (continued)
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RPS Instrumentation
B 3.3:1.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The actions of the RPS are assumed in the safety analyses of
References 1, 2, and 3. The RPS initiates a reactor scram
when monitored parameter values exceed the Allowable Values,
specified by the setpoint methodology and listed in
Table 3.3. 1.1-1 to preserve the integrity of the fuel
cladding, the reactor coolant pressure boundary (RCPB), and
the containment by minimizing the energy that must be
absorbed following a LOCA.

RPS instrumentation satisfies Criterion 3 of the NRC Policy
Statement (Ref. 10). Functions not specifically credited in
the accident analysis are retained for the overall
redundancy and diversity of the RPS as required by the NRC

approved licensing basis.

The OPERABILITY of the RPS is dependent on the OPERABILITY
of the individual instrumentation channel Functions
specified in Table 3.3.1.1-1. Each Function must have a

required number of OPERABLE channels per RPS trip system,
with their setpoints within the specified Allowable Value,
where appropriate. The setpoint is calibrated consistent
with applicable setpoint methodology assumptions (nominal
trip setpoint).

Allowable Values are specified for each RPS Function
specified in the Table. Nominal trip setpoints are
specified in the setpoint calculations. The nominal
setpoints are selected to ensure that the actual setpoints
do not exceed the Allowable Value between successive CHANNEL
CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within its
Allowable Value, is acceptable. A channel is inoperable if
its actual trip setpoint is not within its required,
Allowable Value.

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
vessel water level), 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 from the analytic limits, corrected for
calibration, process, and some of the instrument errors.

(continued)
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RPS Instrumentation
B 3.3.1.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

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 OPERABILITY of scram pilot valves and associated
solenoids, backup scram valves, and SDV valves, described in
the Background section, are not addressed by this LCO.

The individual Functions are required to be OPERABLE in the
MODES or other specified conditions in the Table, which may
require an RPS trip to mitigate the consequences of a design
basis accident or transient. To ensure a reliable scram
function, a combination of Functions are required in each
MODE to provide primary and diverse initiation signals.

The only NODES specified in Table 3.3.1.1-1 are NODES 1

(which encompasses w 30% RTP) and 2, and NODE 5 with any
control rod withdrawn from a core cell containing one or
more fuel assemblies. No RPS Function is required in
MODES 3 and 4 since all control rods are fully inserted and
the Reactor Node Switch Shutdown Position control rod
withdrawal block (LCO 3.3.2.1) does not allow any control
rod to be withdrawn. In NODE 5, control rods withdrawn from
a core cell containing no fuel assemblies do not affect the
reactivity of the core and, therefore, are not required to
have the capability to scram. Provided all other control
rods remain inserted, no RPS function is required. In this
condition, the required SDM (LCO 3. 1.1) and refuel position
one-rod-out interlock (LCO 3.9.2) ensure that no event
requiring RPS will occur.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

(continued)
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RPS Instrumentation
B 3.3.1.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

Intermediate Ran e Monitor IRM

l.a. Intermediate Ran e Monitor Neutron Flux - Hi h

The IRMs monitor neutron flux levels from the upper range of
the source range monitor (SRM) to the lower range of the
average power range monitors (APRMs). The IRHs are capable
of generating trip signals that can be used to prevent fuel
damage resulting from abnormal operating transients in the
intermediate power range. In this power range, the most
significant source of reactivity change is due to control
rod withdrawal. The IRH mitigates control rod withdrawal
error events and is diverse from the rod worth minimizer
(RWM), which monitors and controls the movement of control
rods at low power. The RWM prevents the withdrawal of an
out of sequence control rod during startup that could result
in an unacceptable neutron flux excursion (Ref. 2). The IRH
provides mitigation of the neutron flux excursion. To
demonstrate the capability of the IRM System to mitigate
control rod withdrawal events, generic analyses have been
performed (Ref. 3) to evaluate the consequences of control
rod withdrawal events during startup that are mitigated only
by the IRH. This analysis, which assumes that one IRM
channel in each trip system is bypassed, demonstrates that
the IRHs provide protection against local control rod
withdrawal errors and results in peak fuel energy
depositions below the 170 cal/gm fuel failure threshold
criterion.

The IRHs are also 'capable of limiting other reactivity
excursions during startup, such as cold water injection
events, although no credit is specifically assumed.

The IRH System is divided into two groups of IRH channels,
with four IRM channels inputting to each trip system. The
analysis of Reference 3 assumes that one channel in each
trip system is bypassed. Therefore, six channels with three
channels in each trip system are required for IRM
OPERABILITY to ensure that no single instrument failure will
preclude a scram from this FUnction on a valid signal. This
trip is active in each of the 10 ranges of the IRM, which
must be selected by the operator to maintain the neutron
flux within the monitored level of an IRH range.

(continued)
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RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

I

l.a. Intermediate Ran e Monitor Neutron Flux - Hi h

(continued)

The analysis of Reference 3 has adequate conservatism to
permit an IRM Allowable Value of 120 divis'ions of a
125 division scale.

The Intermediate Range Monitor Neutron Flux - High Function
must be OPERABLE during MODE 2 when control rods may be
withdrawn and the potential for criticality exists. In
MODE 5, when a cell with fuel has its control rod withdrawn,
the IRMs provide monitoring for and protection against
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 Ran e Monitor -'no

This trip signal provides assurance that a minimum number of
IRHs 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 IRH 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
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.

0 (continued)

BFN-UNIT 1 B 3.3-6 Amendment *Rl



RPS Instrumentation
B 3.3.1.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

Avera e Power Ran e Monitor

2.a. Avera e Power Ran e Monitor Neutron Flux - Hi h

Setdown

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. For operation at
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
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 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 APRM System is divided into two groups of channels 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

(continued)
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RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

2.a. Avera e Power Ran e Monitor Neutron Flux - Hi h

Setdown (continued)

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.

The Allowable Value is based on preventing significant
increases in power when THERMAL POWER is ( 25K RTP.

The Average Power Range Monitor Neutron Flux - High, Setdown
Function must be OPERABLE during MODE 5 with any control rod
withdrawn from a core cell containing one or more fuel
assemblies. The requirement for operability is not
applicable if the Source'ange Monitors (SRMs) are connected
to give a noncoincidence, High Flux Scram, at 5 X 106 CPS.

The SRMs can be configured to provide a High Flux Scram by
removing eight shorting links. The ability of the SRMs to
provide a High Flux Scram is in addition to the capability
of the Intermediate Range Monitors (IRMs) and thus, an
exception to the requirement for the Average Power Range
Monitor Neutron Flux - High, Setdown Function can be taken.

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. Avera e Power Ran e Monitor Flow Biased Simulated
Thermal Power - Hi h

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
core flows, the setpoint is reduced proportional to the

(continued)
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RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE
SAFETY ANALYSE
LCO, and
APPLICABILITY

S,
2.b. Avera e Power Ran e Monitor Flow Biased Simulated
Thermal Power - Hi h (continued)

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 wher e 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 Simulated
Thermal Power - High Function setpoint is exceeded.

The APRM System is divided into two groups of channels with
three APRM channel inputs to each trip system.'he 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 Flow Biased Simulated Thermal
Power - High 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. 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. Each APRM channel receives a
total drive flow signal representative of total core flow.
The total drive flow signals are generated by two flow
units, one of which supplies signals to the trip system A

APRMs, while the other one supplies signals to the trip
system B APRMs. Each flow unit signal is provided by
summing up the flow signals from the two recirculation
loops. Each required Average Power Range Monitor Flow
Biased Simulated Thermal Power - High channel requires an
input from its associated OPERABLE flow unit.

(continued)
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2.b. Avera e Power Ran e Monitor Flow Biased Simulated
Thermal Power - Hi h (continued)

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.

2.c. Avera e Power Ran e Monitor Fixed Neutron Flux - Hi h

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

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

0 (continued)
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2.c. Avera e Power Ran e Monitor Fixed Neutron Flux - Hi h

(continued)

Average Power Range Monitor Fixed Neutron Flux - High 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. 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.

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.

2.d. Avera e Power Ran e Monitor - Downscale

This signal ensures that there is adequate Neutron
Monitoring System protection if the reactor mode switch is
placed in the run position prior to the APRMs coming on
scale. With the reactor mode switch in run, an APRM

downscale signal coincident with an associated Intermediate
Range Monitor Neutron Flux - High or Inop signal generates a

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.

(continued)
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2.d. Avera e Power Ran e Monitor - Downscale (continued)

The APRM System is divided into two groups of channels with
three inputs into each trip system. The system is designed
to allow one channel in each trip system to be bypassed.
Four channels of Average Power Range Monitor - Downscale
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 failure will preclude a scram from this
Function on a valid signal. The Intermediate Range Monitor
Neutron Flux - High and Inop Functions are also par t of the
OPERABILITY of the Average Power Range Monitor - Downscale
Function (i.e., if either of these IRH Functions cannot send
a signal to the Average Power Range Monitor - Downscale
Function, the associated Average Power Range Honitor-
Downscale channel is considered inoperable).

The Allowable Value is based upon ensuring that the APRHs
are in the linear scale range when transfers are made
between APRMs and IRHs.

This Function is required to be OPERABLE in MODE I since
this is when the APRMs are the primary indicators of reactor
power.

2.e. Avera e Power Ran e Monitor - Ino

This signal provides assurance that a minimum number of
APRHs are OPERABLE. Anytime an APRH mode switch is moved to
any position other than "Operate," an APRM module is
unplugged, the electronic operating voltage is low, or the
APRM has too few LPRH inputs (< 14), an inoperative trip
signal will be received by the RPS, unless the APRM is
bypassed. Since only one APRM in each trip system may be
bypassed, only one APRH in each 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.

Four channels of Average Power Range Monitor - Inop 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.

(continued)
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2.e. Avera e Power Ran e Monitor - Ino (continued)

There is no Allowable Value for this Function.

This Function is required to be OPERABLE in the MODES where
the APRM Functions are required.

e

3. Reactor Vessel Steam Dome Pressure - Hi h
(PIS-3-22AA, PIS-3-22BB, PIS-3-22C, and PIS-3-22D)

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
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
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.

(continued)
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(continued)

4. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A, LIS-3-203B, LIS-3-203C, and LIS-3-203D)

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
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 uncover ed (this protects
available recirculation pump net positive suction head
(NPSH) from significant carryunder), and (b) for transients
involving loss of a'll normal feedwater flow, initiation of
the low pressure ECCS subsystems at Reactor Vessel Water-
Low Low Low, Level I will not be required.

The Function is required in MODES I 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 I provide sufficient protection for level transients
in all other MODES.

(continued)
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(continued)

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 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.

HSIV closure signals are initiated from position switches
. 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
system receives an input from eight Hain Steam Isolation
Valve - Closure channels, each consisting of one position
switch. The logic for the Hain 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 Hain 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.

(continued)
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5. Main Steam Isolation Valve - Closure (continued)

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 I 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. Dr well Pressure - Hi h
(PIS-64-56A, PIS-64-568, PIS-64-56C, and PIS-64-560)

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
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 in MODES I
and 2 where considerable energy exists in the RCS, resulting
in the limiting transients and accidents.

(continued)
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(continued)

Ta 7b. Scram Dischar e Volume Water Level - Hi h
(LS-85-45A, LS-85-45B) LS-85-45C) LS-85-45D)
LS-85-45E, LS-85-45F, LS-85-456, and LS-85-45H)

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 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 accommodate the
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 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, this Function may.be bypassed.

(continued)
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(continued)

8. Turbine Sto 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
(EOC-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
v'alve. 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 3N 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 -'losure 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
assumptions, whenever THERMAL POWER is a 3K RTP. This
Function is not required when THERMAL POWER is < 30K RTP
since the Reactor Vessel Steam Oome Pressure - High and the
Average Power Range Monitor Fixed Neutron Flux - High
Functions are adequate to maintain the necessary safety
margins.

0 (continued)
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(continued)

9. Turbine Control Valve Fast Closure Tri Oil
Pressure - Low
(PS-47-142, PS-47-144, PS-47-146, and PS-47-148)

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
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 switch
is associated with each control valve, and the signal from
each switch is assigned to a separate RPS logic channel.
This Function must be enabled at THERMAL POWER a 30K 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 Control Valve Fast Closure, Trip Oil 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
Function is required, consistent with the analysis
assumptions, whenever THERMAL POWER is a 3Ã RTP. This
Function is not required when THERMAL POWER is < 30K 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.

(continued)
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(continued)

10. Reactor Mode Switch - Shutdown Position

The Reactor Node 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 Node
Switch —Shutdown Position Function is required to be
OPERABLE in NODES 1 and 2, and NODE 5 with any control rod
withdrawn from a core cell containing one or more fuel
assemblies, since these are the NODES 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 redundancy and
diversity of the RPS as required by the NRC approved
licensing basis.

0 {continued)
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ll. Manual Scram (continued)

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 channels of Manual Scram with one channel in each manual
scram trip system are available and required to be OPERABLE
in MODES 'I and 2, and in NODE 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 Channel Test Switches, one associated
with each, of the four automatic scram logic channels (Al,
A2, Bl, 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
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 ll concludes that
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
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.

(continued)
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12. RPS Channel Test Switches (continued)

There is no Allowable Value for this Function since the
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 I 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.

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.l 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 service time of 12 hours has been shown to
be acceptable (Ref. 9) 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.l, B.2, and C.l Bases). If the
inoperable channel cannot be restored to OPERABLE status

(continued)
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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.l 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 0 must be entered
and its Required Action taken.

B.l and B.2

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.l 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 r educed reliability of this logic
arrangement was not evaluated in Reference 9 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
rel'iability level equivalent to that evaluated in
Reference 9, 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

(continued)
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ACTIONS B. 1 and B.2 (continued)

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.

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.
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. For the typical Function with
one-out-of-two taken twice logic and the IRM and APRM

Functions, this would require both trip systems to have one
channel OPERABLE ot in trip (or the associated trip system
in trip). For Function 5 {Main Steam Isolation Valve-
Closure), this would require sufficient channels associated
with the MSIVs in three main steam lines OPERABLE or in trip
(or the associated trip system in trip). Sufficient
channels for Function 5 would require both trip systems to
have at least one logic channel receiving inputs from two
OPERABLE or tripped channels associated with different main
steam lines. For Function 8 {Turbine Stop Valve - Closure),

(continued)

BFN-UNIT I B 3.3-24 Amendment *Rl





RPS Instrumentation
B 3.3.1.1

BASES

ACTIONS C.l (continued)

this would require sufficient channels associated with three
Turbine Stop Valves OPERABLE or in trip (or'the associated
trip system in trip). Sufficient channels for Function 8
would require both trip systems to have at least one logic
channel receiving inputs from two OPERABLE or tripped
channels. For Function 10 (Reactor Mode Switch - Shutdown
Position) and Function 11 (Manual Scram), this would require
the channel in both trip systems OPERABLE or in trip (or the
associated trip system in trip).
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.

D.l

Required Action D.l 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.

E. 1 F. 1 and G. 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. 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,

(continued)
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ACTIONS E. 1 F. 1 and G. 1 (continued)

the Completion Time of Required Action E.l is consistent
with the Completion Time provided in LCO 3.2.2, MINIMUM
CRITICAL POMER RATIO (MCPR)."

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
RE(UIREMENTS

As noted at the beginning of the SRs, the SRs for each RPS
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
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. 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.

(continued)
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SURVEILLANCE
REQUIREMENTS

(continued)

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
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. LCO 3.2.4, "Average
Power Range Monitor (APRM) Gain 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 2X RTP of calculated power is modified to
require the APRMs to indicate within 2X RTP of calculated
MFLPD. The Frequency of once per 7 days is based on minor
changes in LPRM sensitivity, which could affect the APRM

reading,'etween performances of SR 3.3. 1. 1.7.

(continued)
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SURVEILLANCE
RE(UIREMENTS

SR 3.3.1.1. 2 (continued)

A restriction to satisfying this SR when < 25K RTP is
provided that requires the SR to be met only at a 25K 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 a 25K 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 251. 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 and APRM 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.

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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(continued)

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 the
Frequency 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'requencies.)

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 requir ed 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 1 and MODE 2 can be made without either APRH

downscale rod block, or IRM upscale rod block. Overlap
between SRHs 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.

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
the IRMs, maintaining overlap is not required (APRMs may be

reading downscale once in MODE 2).

(continued)
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SR 3.3.1.1.5 and SR 3.3.1.1.6 (continued)

If overlap for a group of channels is not demonstrated
(e.g., IRH/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 NODE or condition
should be declared inoperable.

A Frequency of 7 days is reasonable based on engineering
judgment and the reliability of the IRNs and APRMs.

SR 3.3.1.1.7

yO

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 APRH System.
The 1000 effective full power hours Frequency is based on
operating experience with LPRN sensitivity changes.

SR 3.3.1.1.8 and SR 3.3.1.1.12

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 of
Reference 9.

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.

(continued)
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(continued)

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 MSIV-Closure, SDV Water Level-High (Float
Switch), and TSV-Closure Functions, SR 3.3.1.1.13 includes
physical inspection and actuation of the switches.

Note 1 to SR 3.3.1.1.9 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) and the
1000 effective full power hours LPRM calibration against the
TIPs (SR 3.3.1.1.7). A second Note for SR 3.3.1.1.9 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 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 of 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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(continued)

SR 3.3.1.1.11

The Average Power Range Monitor Flow Biased Simulated
Thermal Power- High Function uses the recirculation loop
drive flows to vary the trip setpoint. This SR ensures that
the total loop drive flow signals from the flow units used
to vary the setpoint are appropriately compared to a
calibrated flow signal and, therefore, the APRN Function
accurately reflects the required setpoint as a function of
flow.

The Frequency of 18 months is based on system design
considerations which do not support flow unit bypass during
operation. Thus, this calibration is performed during
refueling outages.

SR 3.3.1.1.14

l'he 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.

SR 3.3.1.1.15

This SR ensures that scrams initiated from the Turbine Stop
Valve —Closure and Turbine Control Valve Fast Closure, Trip
Oil Pressure- L'ow Functions will not be inadvertently
bypassed when THERMAL POWER is a 30% RTP. This involves
calibration of the bypass channels (PIS-1-81A, PIS-1-81B,
PIS-1-91A, and PIS-1-91B). Adequate margins for the
instrument setpoint methodologies are incorporated into the
actual setpoint.

(continued)
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SR 3.3.1.1.15 (continued)

If any bypass channel's setpoint is nonconservative (i.e.,
the Functions are bypassed at a 30K 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 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 Oil
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.

3. NED0-23842, "Continuous Control Rod Withdrawal in the
Startup Range," April 18, 1978.

4. FSAR, Appendix N.

5.'SAR, 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:

(continued)
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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.
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B 3. 3 INSTRUMENTATION

B 3.3. 1.2 Source Range Monitor (SRM) Instrumentation

BASES

BACKGROUND The SRMs provide the operator with information relative to
the neutron flux level at very low flux levels in the core.
As such, the SRH indication is used by the operator to
monitor the approach to criticality and determine when
criticality is achieved. The SRMs are maintained fully
inserted until the count rate is greater than a minimum
allowed count rate (a control rod block is set at this
condition). After SRM to intermediate range monitor (IRH)
overlap is demonstrated (as required by SR 3.3. 1. 1.5), the
SRMs are normally fully withdrawn from the core.

The SRM subsystem of the Neutron Monitoring System (NHS), as
described in Reference 1, consists of four channels. Each
of the SRM channels can be bypassed, but only one at any
given time, by the operation of a bypass switch. Each
channel includes one detector that can be physically
positioned in the core. Each detector assembly consists of
a miniature fission chamber with associated cabling, signal
conditioning equipment, and electronics associated with the
various SRM functions. The signal conditioning equipment
converts the current pulses from the fission chamber to
analog DC currents that correspond to the count rate. Each
channel also includes indication, alarm, and control rod
blocks. However, this LCO specifies OPERABILITY
requirements only for the monitoring and indication
functions of the SRMs.

During refueling, shutdown, and low power operations, the
primary indication of neutron flux levels is provided by the
SRMs or special movable detectors connected to the normal
SRH circuits. The SRMs provide monitoring of reactivity
changes during fuel or control rod movement and give the
control room operator early indication of subcritical
multiplication that could be indicative of an approach to
criticality.

(continued)
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APPLICABLE
SAFETY ANALYSES

Prevention and mitigation of prompt reactivity excursions
during refueling and low power operation is provided by
LCO 3.9. 1, "Refueling Equipment Interlocks"; LCO 3.1.1,
"SHUTDOWN MARGIN (SDM)"; LCO 3.3.1.1, "Reactor Protection
System (RPS) Instrumentation"; IRM Neutron Flux - High and
Average Power Range Monitor (APRM) Neutron Flux - High,
Setdown Functions; and LCO 3.3.2. 1, "Control Rod Block
Instrumentation."

The SRMs have no safety function and are not assumed to
function during any FSAR design basis accident or:transient
analysis. However, the SRMs provide the only on scale
monitoring of neutron flux levels during startup and
refueling. Therefore, they are being retained in Technical
Specifications.

LCO During startup in MODE 2, three of the four SRM channels are
required to be OPERABLE to monitor the reactor flux level
prior to and during control rod withdrawal, subcritical
multiplication and reactor criticality, and neutron flux
level and reactor period until the flux level is sufficient
to maintain the IRMs on Range 3 or above. All but one of
the channels are required in order to provide a
representation of the overall core response during those
periods when reactivity changes are occurring throughout the
core.

In MODES 3 and 4, with the reactor shut down, two SRM

channels provide redundant monitoring of flux levels in the
core.

In MODE 5, during a spiral offload or reload, an SRM outside
the fueled region will no longer be required to be OPERABLE,
since it is not capable of monitoring neutron flux in the
fueled region of the core. Thus, CORE ALTERATIONS are
allowed in a quadrant with no OPERABLE SRM in an adjacent
quadrant provided the Table 3.3. 1.2-1, footnote (b),
requirement that the bundles being spiral reloaded or spiral
offloaded are all in a single fueled region containing at
least one OPERABLE SRM is met. Spiral reloading and
offloading encompass reloading or offloading a cell on the
edge of a continuous fueled region (the cell can be reloaded
or offloaded in any sequence).

0 (continued)
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(continued)

In nonspiral routine operations, two SRNs are required to be
OPERABLE to provide redundant monitoring of reactivity
changes occurring in the reactor core. Because of the local
nature of reactivity changes during refueling, adequate
coverage is provided by requiring one SRM to be OPERABLE in
the quadrant of the reactor core where CORE ALTERATIONS are
being performed, and the other SRM to be OPERABLE in an
adjacent quadrant containing fuel. These requirements
ensur e that the reactivity of the core will be continuously
monitored during CORE ALTERATIONS.

Special movable detectors, according to footnote (c) of
Table 3.3.1.2-1, may be used in place of the normal SRN
nuclear detectors. These special detectors must be
connected to the normal SRN circuits in the NNS, such that
the applicable neutron flux indication can be generated.
These special detectors provide more flexibility in
monitoring reactivity changes during fuel loading, since
they can be positioned anywhere within the core during
refueling. They must still meet, the location requirements
of SR 3.3.1.2.2 and all other required SRs for SRHs.

For an SRH channel to be considered OPERABLE, it must be
providing neutron flux monitoring indication.

APPLICABILITY The SRHs are required to be OPERABLE in MODES 2, 3, 4, and 5
prior to the IRHs being on scale on Range 3 to provide for
neutron monitoring. In NODE 1, the APRHs provide adequate
monitoring of reactivity, changes in the core; therefore, the
SRNs are not required. In HODE 2, with IRHs on Range 3 or
above, the IRNs provide adequate monitoring and the SRHs are
not required.

ACTIONS A. 1 and B. 1

In NODE 2, with the IRHs on Range 2 or below, SRHs provide
the means of monitoring core reactivity and criticality.
With any number of the required SRMs inoperable, the ability
to monitor neutron flux is degraded. Therefore, a limited
time is allowed to restore the inoperable channels to
OPERABLE status.

(continued)
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Provided at least one SRN remains OPERABLE, Required
Action A. 1 allows 4 hours to restore the required SRMs to
OPERABLE status. This time is reasonable because there is
adequate capability remaining to monitor the core, there is
limited risk of an event during this time, and there is
sufficient time to take corrective actions to restore the
required SRMs to OPERABLE status or to establish alternate
IRN monitoring capability. During this time, control rod
withdrawal and power increase is not precluded by this
Required Action. Having the ability to monitor the core
with at least one SRN, proceeding to IRN Range 3 or greater
(with overlap required by SR 3.3. 1.1.5), and thereby exiting
the Applicability of this LCO, is acceptable for ensuring
adequate core monitoring and allowing continued operation.

With three required SRNs inoperable, Required Action B. 1

allows no positive changes in reactivity (control rod
withdrawal must be immediately suspended) due to inability
to monitor the changes. Required Action A. 1 still applies
and allows 4 hours to restore monitoring capability prior to
requiring control rod insertion. This allowance is based on

the limited risk of an event during this time, provided that
no control rod withdrawals are allowed, and the desire to
concentrate efforts on repair, rather than to immediately
shut down, with no SRNs OPERABLE.

I
F

C.1

In NODE 2, if the required number of SRMs is not restored to
OPERABLE status within the allowed Completion Time, the
reactor shall be placed in MODE 3. With all control rods
fully inserted, the core is in its least reactive state with
the most margin to criticality. The allowed Completion Time
of 12 hours is reasonable, based on operating experience, to
reach MODE 3 in an orderly manner and without challenging
plant systems.

(continued)
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(continued)

D.l and D.2

With one or more required SRHs inoperable in MODE 3 or 4,
the neutron flux monitoring capability is degraded or
nonexistent. The requirement to fully insert all insertable
control rods ensures that the reactor will be at its minimum
reactivity level while no neutron monitoring capability is
available. Placing the reactor mode switch in the shutdown
position prevents subsequent control rod withdrawal by
maintaining a control rod block. The allowed Completion
Time of 1 hour is sufficient to accomplish the Required
Action, and takes into account the low probability of an
event requiring the SRH occurring during this interval.

E.l and E.2

With one or more required SRM inoperable in MODE 5, the
ability to detect local reactivity changes in the core
during refueling is degraded. CORE ALTERATIONS must be
immediately suspended and action must be immediately
initiated to insert all insertable control rods in core
cells containing one or more fuel assemblies. Suspending
CORE ALTERATIONS prevents the two most probable causes of
reactivity changes, fuel loading and control rod withdrawal,
from occurring. Inserting all insertable control rods
ensures that the reactor will be at its minimum reactivity
given that fuel is present in the core. Suspension of CORE

ALTERATIONS shall not preclude completion of the movement of
a component to a safe, conservative position.

Action (once required to be initiated) to insert control
rods must continue until all insertable rods in core cells
containing one or more fuel assemblies are inserted.

SURVEILLANCE
RE(UIREHENTS

As noted at the beginning of the SRs, the SRs for each SRH

Applicable MODE or other specified conditions are found in
the SRs column of Table 3.3.1.2-1.

(continued)
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(continued)

SR 3.3.1.2.1 and SR 3.3.1.2.3

Performance of the CHANNEL CHECK 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 another channel. It
is based on the assumption that instrument channels
monitoring the same parameter should read approximately the
same value. Significant deviations between the 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 of once every 12 hours for SR 3.3.1.2.1 is
based on operating experience that demonstrates channel
failure is rare. While in MODES 3 and 4, reactivity changes
are not expected; therefore, the 12 hour Frequency is
relaxed to 24 hours for SR 3.3.1.2.3. 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 3.3.1.2.2

To provide adequate coverage of potential reactivity changes
in the core when the fueled region encompasses more than one
SRM, one SRM is required to be OPERABLE in the quadrant
where CORE ALTERATIONS are being performed, and the other
OPERABLE SRM must be in an adjacent quadrant containing
fuel. Note 1 states that the SR is required to be met only
during CORE ALTERATIONS. It is not required to be met at
other times in MODE 5 since core reactivity changes are not
occurring. This Surveillance consists of a review of plant
logs to ensure that SRMs required to be OPERABLE for given
CORE ALTERATIONS are, in fact, OPERABLE. In the event that
only one SRM is required to be OPERABLE (when the fueled

0 (continued)
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SR 3.3.1.2.2 (continued)

region encompasses only one SRH), per Table 3.3.1.2-1,
footnote (b), only the a. portion of this SR is required.
Note 2 clarifies that more than one of the three
requirements can be met by the same OPERABLE SRM. The
12 hour Frequency is based upon operating experience and
supplements operational controls over refueling activities
that include steps to ensure that the SRHs required by the
LCO are in the proper quadrant.

SR 3.3.1.2.4

e

This Surveillance consists of a verification of the SRH

instrument readout to ensure that the SRM reading is greater
than a specified minimum count rate, which ensures that the
detectors are indicating count rates indicative of neutron
flux levels within the core. With few fuel assemblies
loaded, the SRMs will not have a high enough count rate to
satisfy the SR. Therefore, allowances are made for loading
sufficient "source" material, in the form of irradiated fuel
assemblies, to establish the minimum count rate.

To accomplish this, the SR is modified by a Note that states
that the count rate is not required to be met on an SRH that
has less than or equal to four fuel assemblies adjacent to
the SRH and no other fuel assemblies are in the associated
core quadrant. With four or less fuel assemblies loaded
around each SRM and no other fuel assemblies in the
associated core quadrant, even with a control rod withdrawn,
the configuration will not be critical.

The Frequency is based upon channel redundancy and other
information available in the control room, and ensures that
the required channels are frequently monitored while core
reactivity changes are occurring. When no reactivity
changes are in progress, the Frequency is relaxed from
12 hours to 24 hours.

(continued)
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(continued)

SR 3.3.1.2.5 and SR 3.3.1.2.6

Performance of a CHANNEL FUNCTIONAL TEST demonstrates the
associated channel will function properly. SR 3.3. 1.2.5 is
required in MODE 5, and the 7 day Frequency ensures that the
channels are OPERABLE while core reactivity changes could be
in progress. This Frequency is reasonable, based on
operating experience and on other Surveillances (such as a
CHANNEL CHECK), that ensure proper functioning between
CHANNEL FUNCTIONAL TESTS.

SR 3.3. 1.2.6 is required in MODE 2 with IRMs on Range 2 or
below, and in MODES 3 and '4. Since core reactivity changes
do not normally take place in MODES 3 and 4 and core
reactivity changes are due mainly to control rod movement in
MODE 2, the Frequency has been extended from 7 days to
31 days. The 31 day Frequency is based on operating
experience and on other Surveillances (such as CHANNEL

CHECK) that ensure proper functioning between CHANNEL

FUNCTIONAL TESTS.

Verification of the signal to noise ratio also ensures that
the detectors are inserted to an acceptable operating level.
In a fully withdrawn condition, the detectors are
sufficiently removed from the fueled region of the core to
essentially eliminate neutrons from reaching the detect'or.
Any count rate obtained while the detectors are fully
withdrawn is assumed to be "noise" only.

The Note to SR 3.3.1.2.6 allows the Surveillance to be
delayed until entry into the specified condition of the
Applicability (THERMAL POWER decreased to IRM Range 2 or
below). The SR must be performed within 12 hours after IRMs

are on Range 2 or below. The allowance to enter the
Applicability with the 31 day Frequency not met is
reasonable, based on the limited time of 12 hours allowed
after entering the Applicability and the inability to
perform the Surveillance while at higher power levels.
Although the Surveillance could be performed while on IRM

Range 3, the plant would not be expected to maintain steady
state operation at this power level. In this event, the
12 hour allowance is reasonable, based on the SRMs being
otherwise verified to be OPERABLE (i.e., satisfactorily
performing the CHANNEL CHECK) and the time required to
perform the Surveillances.

(continued)
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(continued)

SR 3.3.1.2.7

Performance of a CHANNEL CALIBRATION at a Frequency of 92
days verifies the performance of the SRH detectors and
associated circuitry. The Frequency considers the plant
conditions required to perform the test, the ease of
performing the test, and the likelihood of a change in the
system or component status. The neutron detectors are
excluded from the CHANNEL CALIBRATION (Note 1) because they
cannot readily be adjusted. The detectors are fission
chambers that are designed to have a relatively constant

- sensitivity over the range and with an accuracy specified
for a fixed useful life.
Note 2 to the Surveillance allows the Surveillance to be
delayed until entry into the specified condition of the
Applicability. The SR must be performed in NODE 2 within 12
hours of entering NODE 2 with IRHs on Range 2 or below. The
allowance to enter the Applicability with the, 92 day
Frequency not met is reasonable, based on the limited time
of 12 hours allowed after entering the Applicability and the
inability to perform the Surveillance while at higher power
levels. Although the Surveillance could be performed while
on IlN Range 3, the plant would not be expected to maintain
steady state operation at this power level. In this event,
the 12 hour allowance is reasonable, based on the SRHs being
otherwise verified to be OPERABLE (i.e., satisfactorily
performing the CHANNEL CHECK) and the time required to
perform the Surveillances.

REFERENCES 1. FSAR, Section 7.5.4.
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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
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.
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 (RHCS) 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 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. 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. I).

(continued)
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The purpose of the RWM is to control rod patterns during
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 10K 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 on
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
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
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
SAFETY ANALYSES,
LCO, and
APPLICABILITY

1. Rod Block Monitor

The RBM is designed to prevent violation of the MCPR

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.

'romthese responses, the fuel thermal performance as a

function of RBM Allowable Value was determined. 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 for RBH OPERABILITY.

(continued)
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1. Rod Block Monitor (continued)

The RBM Function satisfies Criterion 3 of the NRC Policy
Statement (Ref. 10).

Two channels of the RBM are required to be OPERABLE, with
their setpoints within the appropriate Allowable Value to
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
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
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 a 29% 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 1.70, no RWE event will
result in exceeding the MCPR SL. Also, the analyses
demonstrate that when operating at a 90% RTP with
MCPR a 1.40, no RWE event will result in exceeding the MCPR

(continued)
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1. Rod Block Monitor (continued)

SL (Ref. 3). Therefore, under these conditions, the RBM is
also not required to be OPERABLE.

2. Rod Worth Minimizer

The RWH 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 LCO 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 RWH is
available and required to be OPERABLE (Ref. 7). Special
circumstances provided for in the Required Action of
LCO 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
RWH, 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 HODES 3 and 4, all
control rods are required to be inserted into the core;
therefore, a CRDA cannot occur. In NODE 5, since only a

single control rod can be withdrawn from a cor'e cell

(continued)
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2. Rod Worth Minimizer {continued)

containing fuel assemblies, adequate SDM ensures that the
consequences of a CRDA are acceptable, since the reactor
will be subcritical.

3. Reactor Mode Switch - Shutdown Position

During MODES 3 and 4, and during MODE 5 when the reactor
mode switch is required to be in the shutdown position, the
core is assumed to be subcritical; therefore, no positive
reactivity insertion events are analyzed. The Reactor Mode
Switch - Shutdown Position control rod withdrawal block
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.

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.

ACTIONS A.l

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

(continued)
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ACTIONS A.l (continued)

single failure in the remaining OPERABLE channel can result
in no control rod block capability for the RBH. For this
reason, Required Action A.l'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.

B.l

If Required Action A.l is not met and the associated
Completion Time has expired, the inoperable channel must be
placed in trip within 1 hour . If both RBH channels are
inoperable, the RBH is not capable of performing its
intended function; thus, one channel must also be placed in
trip. This initiates a control rod withdrawal block,
thereby ensuring that the RBH function is met.

The 1 hour Completion Time is intended to allow the operator
time to evaluate and repair any discover ed inoperabilities
and is acceptable because it minimizes risk while allowing
time for restoration or tripping of inoperable channels.

C.l C.2.1.1 C.2.1.2 and C.2.2

With the RWH inoperable during a reactor startup, the
operator is still capable of enforcing the prescribed
control rod sequence. However, the overall reliability is
reduced because a single operator error can result in
violating the control rod sequence. Therefore, control rod
movement 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 RWH 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 RWH 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 C.2.1.1 or C.2.1.2 is satisfactorily
completed, control rod withdrawal may proceed in accordance

(continued)
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ACTIONS C.l C.2.1.1 C.2.1.2 and C.2.2 (continued)

with the restrictions imposed by Required Action C.2.2.
Required Action C.2.2 allows for the RWH 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 RWH may be bypassed under these conditions to allow
continued operations. In addition, Required Actions of
LCO 3. 1.3 and LCO 3. 1.6 may require bypassing the RWH,
during which time the RWH must be considered inoperable with
Condition C entered and its Required Actions taken.

D.1

With the RWH inoperable during a reactor shutdown, the
operator is still capable of enforcing the prescribed
control rod sequence. Required Action D.l 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.
The RWH may be bypassed under these conditions to allow the
reactor shutdown to continue.

E.l 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
consistent with the normal action of an OPERABLE Reactor
Mode Switch - Shutdown Position Function (i.e., maintaining
all control rods inserted), there is no distinction between
having one or two channels inoperable.

In both cases (one or both channels inoperable), suspending
all control rod withdrawal and initiating action to fully
insert all insertable control rods in core cells containing
one or more fuel assemblies will ensure that the core is

(continued)
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ACTIONS E. 1 and E.2 (continued)

subcritical with adequate SDM ensured
rods in core cells containing no fuel
affect the reactivity of the core and
required to be inserted. Action must
insertable control rods in core cells
fuel assemblies are fully inserted.

by LCO 3.1.1. Control
assemblies do not
are therefore not
continue until all
containing one or more

SURVEILLANCE
RE(UIREMENTS

As noted at the beginning of the SRs, the SRs for each
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 inopet able
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 92 days is based on
reliability analyses (Ref. 8).

(continued)
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(continued)

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 1 hour
after any control rod is withdrawn at a 10% RTP in MODE 2.
As noted, SR 3.3.2. 1.3 is not required to be performed until
1 hour after THERMAL POWER is reduced to a 10% RTP in
MODE 1. This allows entry into MODE 2 for SR 3.3.2.1.2, and
THERMAL POWER reduction to a 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 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 adequately tested
in SR 3.3.1.1.2 and SR 3.3.1.1.7.

The Frequency is based upon the assumption of a 92 day
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

0 (continued)
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(continued)

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 > IN'TP. 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.

SR 3.3.2.1.6

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.

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 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 NODES 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 consider ation 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.

(continued)
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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
is when rod sequence input errors are possible.
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B 3.3.2.2 Feedwater and Hain Turbine High Mater Level Trip Instrumentation

BASES

BACKGROUND The feedwater and main turbine high water level trip
instrumentation is designed to detect a potential failure of
the Feedwater Level Control System that causes excessive
feedwater flow.

Mith excessive feedwater flow, the water level in the
reactor vessel rises toward the high water level reference
point, causing the trip of the three feedwater pump turbines
and the main turbine.

Reactor Vessel Water Level - High signals are provided by
level sensors 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 in the reactor vessel
(variable leg). Two channels of Reactor Vessel Water Level
- High instrumentation per trip system are provided as input
to a two-out-of-two initiation logic that trips the three
feedwater pump turbines and the main turbine. There are two
trip systems, either of which will initiate a trip. The
channels include electronic equipment, LS-3-208A, LS-3-208B,
LS-3-208C, and LS-3-208D (e.g., trip units) that compares
measured input signals with pre-established setpoints. When

the setpoint is exceeded, the channel output relay actuates,
which then outputs a main feedwater and turbine trip signal
to the trip logic.

A trip of the feedwater pump turbines limits further
increase in reactor vessel water level by limiting further
addition of feedwater to the reactor vessel. A trip of the
main turbine and closure of the stop valves protects the
turbine from damage due to water entering the turbine.

APPLICABLE
SAFETY ANALYSES

The feedwater and main turbine high water level trip
instrumentation is assumed to be capable of providing a

turbine trip in the design basis transient analysis for a

feedwater controller failure, maximum demand event (Ref. I).
The reactor vessel high water level trip indirectly

(continued)
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APPLICABLE
SAFETY ANALYSES

(continued)

initiates a reactor scram from the main turbine trip (above
30Ã RTP) and trips the feedwater pumps, thereby terminating
the event. The reactor scram mitigates the reduction in
MCPR.

Feedwater and main turbine high water level trip
instrumentation satisfies Criterion 3 of the NRC Policy
Statement (Ref. 3).

0

LCO The LCO requires two channels of the Reactor Vessel Water
Level - High instrumentation per trip system to be OPERABLE
to ensure that no single instrument failure will prevent the
feedwater pump turbines and main turbine trip on a valid
Reactor Vessel Water Level - High signal. Both channels in
either trip system are needed to provide trip signals in
order for the feedwater and main turbine trips to occur.
Each channel must have its setpoint set within the specified
Allowable Value of SR 3.3.2.2.3. The Allowable Value is set
to ensure that the thermal limits are not exceeded during
the event. The actual setpoint is calibrated to be
consistent with the applicable setpoint methodology
assumptions. Nominal trip setpoints are specified in the
setpoint calculations. The nominal setpoints are selected
to ensure that the setpoints do not exceed the Allowable
Value 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
vessel water level), 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 from the analytic limits, corrected for
calibration, process, and some of the instrument errors. A
channel is inoperable if its actual trip setpoint is not
within its required Allowable Value. The trip setpoints are
then determined accounting for the remaining instrument
errors (e.g., drift). The trip setpoints derived in this

(continued)
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(continued)

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.

APPLICABILITY The feedwater and main turbine high water level trip
instrumentation is required to be OPERABLE at a 25K RTP to
ensure that the fuel cladding integrity Safety Limit and the
cladding 1% plastic strain limit are not violated during the
feedwater controller failure, maximum demand event. As
discussed in the Bases for LCO 3.2.1, "Average Planar Linear
Heat Generation Rate (APLHGR)," and LCO 3.2.2, "HINIHUH
CRITICAL POWER RATIO (HCPR)," sufficient margin to these
limits exists below 25% RTP; therefore, these requirements
are only necessary when operating at or above this power
level.

A Note has been provided to modify the ACTIONS related to
feedwater and main turbine high water level trip
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 I.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
feedwater and main turbine high water leve1 trip
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 feedwater and main turbine high water level
trip instrumentation channel.

(continued)
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, A.I

With one or more channels inoperable in one trip system, the
remaining two OPERABLE or in trip channels in the other trip
system can provide the required trip signal. However,
overall instrumentation reliability is reduced because a
single failure in one of the two channels in the OPERABLE
trip system concurrent with feedwater controller failure,
maximum demand event, may result in the instrumentation not
being able to perform its intended function. Therefore,
continued operation is only allowed for a limited time with
channels'inoperable. If the inoperable channel(s) cannot be
restored to OPERABLE status within the Completion Time, the
channel(s) must be placed in the tripped condition per
Required Action A. l. Placing the inoperable channel(s) in
trip would conservatively compensate for the inoperability,
restore capability to accommodate a single failure, and
allow operation to continue with no further restrictions.
Alternately, if it is not desired to place the channel(s) in "

trip (e.g., as in the case where placing the inoperable
channel(s) in trip would result in a feedwater or main
turbine trip), Condition C must be entered and its Required
Action taken.

The Completion Time of 7 days is based on the low
probability of the event occurring coincident with a single
failure in a remaining OPERABLE channel.

B.l

With one or more channels inoperable in each trip system,
the feedwater and main turbine high water level trip
instrumentation cannot perform its design function
(feedwater and main turbine high water level trip capability
is not maintained). Therefore, continued operation is only
permitted for a 2 hour period, during which feedwater and
main turbine high water level trip capability must be
restored. The trip capability is considered maintained when
sufficient channels are OPERABLE or in trip such that the
feedwater and main turbine high water level trip logic will
generate a trip signal on a valid signal. This requires
that two channels in one trip system be OPERABLE or in trip.
If the required channels cannot be restored to OPERABLE

(continued)
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status or placed in trip, Condition C must be entered and
its Required Action taken.

The 2 hour Completion Time is sufficient for the operator to
take corrective action, and takes into account the
likelihood of an event requiring actuation of feedwater and
main turbine high water level trip instrumentation occurring
during this period. It is also consistent with the 2 hour
Completion Time provided in LCO 3.2.2 for Required
Action A.l, since this instrumentation's purpose is to
preclude a HCPR violation.

C.1

With the required channels not restored to OPERABLE status
or placed in trip, THERHAL POWER must be reduced to
< 251. RTP within 4 hours. As discussed in the Applicability
section of the Bases, operation below 25% RTP results in
sufficient margin to the required limits, and the feedwater
and main turbine high water level trip instrumentation is
not required to protect fuel integrity during the feedwater
controller failure, maximum demand event. The allowed
Completion Time of 4 hours is based on operating experience
to reduce THERHAL POWER to < 25K RTP from full power
conditions in an orderly manner and without challenging
plant systems.

SURVEILLANCE
RE/UIREHENTS

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 feedwater
and main turbine high water level trip 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. 2) assumption of the average time required to perform
channel Surveillance. That analysis demonstrated that the
6 hour testing allowance does not significantly reduce the

(continued)
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(continued)

probability that the feedwater pump turbines and main
turbine will trip when necessary.

SR 3.3.2.2.1

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
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 limits.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channel status during normal operational use of the displays
associated with the channels required by the LCO.

SR 3.3.2.2.2

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 Frequency of 92 days is based on reliability analysis
(Ref. 2).

(continued)
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SR 3.3.2.2.3

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.

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 3.3.2.2.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel. The system functional test of the feedwater and
main turbine valves is included as part of this Surveillance
and overlaps the LOGIC SYSTEM FUNCTIONAL TEST to provide
'complete testing of the assumed safety function. Therefore,if a valve is incapable of operating, the associated
instrumentation would also be inoperable. 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.

REFERENCES 1. FSAR, Section 14.5.7.

2. GENE-770-06-1, "Bases for Changes to Surveillance Test
Intervals and Allowed Out-Of-Service Times for
Selected Instrumentation Technical Specifications,"
February 1991.

3. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3.3.3.1 Post Accident Monitoring (PAM) Instrumentation

BASES

BACKGROUND The primary purpose of the PAM instrumentation is to display
plant variables that provide information required by the
control room operators during accident situations. This
information provides the necessary support for the operator
to take the manual actions for which no automatic control is
provided and that are required for safety systems to
accomplish their safety functions for Design Basis Events.
The instruments that monitor these variables are designated
as Type A, Category 1, and non-Type A, Category 1, in
accordance with Regulatory Guide 1.97 (Ref. 1).

The OPERABILITY of the accident monitoring instrumentation
ensures that there is sufficient information available on
selected plant parameters to monitor and assess plant status
and behavior following an accident. This capability is
consistent with the recommendations of Reference 1.

APPLICABLE The PAM instrumentation LCO ensures the OPERABILITY of
SAFETY ANALYSES Regulatory Guide 1.97, Type A variables so that the control

room operating staff can:

~ Perform the diagnosis specified in the Emergency
Operating Instructions (EOIs). These variables are
restricted to preplanned actions for the primary
success path of Design Basis Accidents (DBAs), (e.g.,
loss of coolant accident (LOCA)), and

~ Take the specified, preplanned, manually controlled
actions for which no automatic control is provided,
which are required for safety systems to accomplish
their safety function.

The PAM instrumentation LCO also ensures OPERABILITY of
Category 1, non-Type A, variables so that the control room
operating staff can:

~ Determine 'whether systems important to safety are
performing their intended functions;

(continued)
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(continued)

~ Determine the potential for causing a gross breach of
the barriers 'to radioactivity release;

~ Determine whether a gross breach of a barrier has
occurred; and

~ Initiate action necessary to protect the public and
for an estimate of the magnitude of any impending
threat.

The plant specific Regulatory Guide 1.97 Analysis (Ref. 2)
documents the process that identified Type A and Category 1,
non-Type A, variables.

Accident monitoring instrumentation that satisfies the
definition of Type A in Regulatory Guide 1.97 meets
Criterion 3 of the NRC Policy Statement (Ref. 6). Category
1, non-Type A, instrumentation is retained in Technical
Specifications (TS) because they are intended to assist
operators in minimizing the consequences of accidents.
Therefore, these Category 1 variables are important for
reducing public risk.

LCO LCO 3.3.3.1 requires two OPERABLE channels for all but one
Function to ensure that no single failure prevents the
operators from being presented with the information
necessary to determine the status of the plant and to bring
the plant to, and maintain it in, a safe condition following
that accident. Furthermore, provision of two channels
allows a CHANNEL CHECK during the post accident phase to
confirm the validity of displayed information.

The exception to the two channel requirement is primary
containment isolation valve (PCIV) position. In this case,
the important information is the status of the primary
containment penetrations. The LCO requires one position
indicator for each active (e.g., automatic) PCIV. This is
sufficient to redundantly verify the isolation status of
each isolable penetration either via indicated status of the
active valve and prior knowledge of passive valve or via
system boundary status. If a normally active PCIV is known

to be closed and deactivated, position indication is not
needed to determine status. Therefore, the position

(continued)
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(continued)

indication for closed and deactivated valves is not required
to be OPERABLE.

The following list is a discussion of the specified
instrument Functions listed in Table 3.3.3. 1-1.

1. Reactor Steam Dome Pressure
(PI-3-74A and PI-3-74B)

Reactor steam dome pressure is a Category 1 variable
provided to support monitoring of Reactor Coolant System
(RCS) integrity and to verify operation of the Emergency
Core Cooling Systems (ECCS). Two independent pressure
transmitters with a range of 0 psig to 1200 psig monitor
pressure. Wide range indicators are the primary indication
used by the operator during an accident. Therefore, the PAM

Specification deals specifically with this portion of the
instrument channel.

~ I

2. Reactor Vessel Water Level
(LI-3-52, LI-3-62A, LI-3-58A, and LI-3-58B)

Reactor vessel water level is a Category 1 variable provided
to support monitoring of core cooling and to verify
operation of the ECCS. Two different range water level
channels (Emergency Systems and Post-accident Flood Range)
provide the PAM Reactor Vessel Water Level Functions. The
water level channels measure from I/3 of the core height to
221 inches above the top of the active fuel. Water level is
measured by two independent differential pressure
transmitters for each required channel. The output from
these channels is indicated on two independent indicators,
which is the primary indication used by the operator during
an accident. Therefore, the PAM Specification deals
specifically with this portion of the instrument channel.

The reactor vessel water level instruments are not
compensated for variation in reactor water density.
Function 2.a is calibrated to be most accurate at
operational pressure and temperature while Function 2.b is
calibrated to be most accurate for accident conditions.

(continued)
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3. Su ression Pool Water Level
(LI-64-159A and XR-64-159)

Suppression pool water level is a Category 1 variable
provided to detect a breach in the reactor coolant pressure
boundary (RCPB). This variable is also used to verify and
provide long term surveillance of ECCS function. The wide
range suppression pool water level measurement provides the
operator with sufficient information to assess the status of
both the RCPB and the water supply to the ECCS. The wide
range water level indicators monitor the suppression pool
water level from two feet from the bottom of the pool to
five feet above normal water level. Two wide range
suppression pool water level signals are transmitted from
separate differential pressure transmitters and are
continuously recorded and displayed on one recorder and one
indicator in the control room. The recorder and. indicator
are the primary indication used by the operator during an
accident. Therefore, the PAN Specification deals
specifically with this portion of the instrument channel.

~ i

4. Dr well Pressure
(PI-64-67B, XR-64-50, PI-64-160A, and XR-64-159)

Drywell pressure is a Category 1 variable provided to detect
breach of the RCPB and to verify ECCS functions that operate
to maintain RCS integrity. Two different ranges of drywell
pressure channels (normal and wide range) receive signals
that are transmitted from separate pressure transmitters and
are continuously recorded and displayed on two control room
recorders and two control room indicators. These recorders
and indicators are the primary indication used by the
operator during an accident. Therefore, the PAN

Specification deals specifically with this portion of the
instrument channel.

5. Primar Containment Area Radiation Hi h Ran e

(RR-90-272 and RR-90-273)

Primary containment area radiation (high range) is provided
to monitor the potential of significant radiation releases
and to provide release assessment for use by operators in
determining the need to invoke site emergency plans. Two

(continued)
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(RR-90-272 and RR-90-273) (continued)

high range primary containment area radiation signals are
transmitted from separate radiation detectors and are
continuously recorded and displayed on two control room
recorders. These recorders are the primary indication used
by the operator during an accident. Therefore, the PAN
Specification deals specifically with this portion of the
instrument channel.

6. Primar Containment Isolation Val ve PCIV Position

PCIV position is provided for verification of containment
integrity. In the case of PCIV position, the important
information is the isolation status of the containment
penetration. The LCO requires one channel of valve position
indication in the control room to be OPERABLE for each
active PCIV in a containment penetration flow path, i.e.,
two total channels of PCIV position indication for a
penetration flow path with two active valves. For
containment penetrations with only one active PCIV having
control, room indication, Note (b) requires a single channel
of valve position indication to be OPERABLE. This is
sufficient to redundantly verify the isolation status of
each isolable penetration via indicated status of the active
valve, as applicable, and prior knowledge of passive valve
or system boundary status. If a penetration flow path is
isolated, position indication for the PCIV(s) in the
associated penetration flow path is not needed to determine
status. Therefore, the position indication for valves in an
isolated penetration flow path is not required to be
OPERABLE.

The PCIV position PAN indication instrumentation consists of
the category 1 PCIV position indications identified in
Reference 4. The indication for each PCIV consists of green
and red indicator lights that illuminate to indicate whether
the PCIV is fully open, fully closed, or in a mid-position.
Therefore, -the PAN specification deals specifically with
this portion of the instrument channel.

0 (continued)
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7. Dr well and Torus H dro en Anal zers
(H2I-76-37, H2R-76-37, H2I-76-39, and H2R-76-39)

Drywell and torus hydrogen analyzers are Category 1

instruments provided to detect high hydrogen concentration
conditions that represent a potential for containment
breach. The drywell and torus hydrogen concentration
recorders allow the operators to detect trends in hydrogen
concentration in sufficient time to initiate containment
atmospheric dilution if containment atmosphere approaches
combustible limits. Hydrogen concentration indication is
also important in verifying the adequacy of mitigating
actions. High hydrogen concentration is measured by t'wo

independent analyzers and continuously recorded and
displayed on one control room recorder and one control room
indicator. The analyzers have the capability for sampling
both the drywell and the torus. These indicators are the
primary indication used by the operator during an accident.
Therefore, the PAN Specification deals specifically with
this portion of the instrument channel.

~ i

8. Su ression Pool Water Tem erature
(TI-64-161, TR-64-161, TI-64-162, and TR-64-162)

Suppression pool water temperature is a Category 1 variable
provided to detect a condition that could potentially lead
to containment breach and to verify the effectiveness of
ECCS actions taken to prevent containment breach. The
suppression pool water temperature instrumentation allows
operators to detect trends in suppression pool water
temperature in sufficient time to take action to prevent
steam quenching vibrations in the suppression pool. Sixteen
temperature sensors are arranged in two groups of two
independent and redundant channels, located such that they
are sufficient to provide a reasonable measure. of bulk pool
temperature. For a channel to be OPERABLE, at least, 7 of
its 8 sensors must be OPERABLE. The outputs for the sensors
are recorded on two independent recorders in the control
room. These recorders are the primary indication used by
the operator during an accident. Therefore, the PAN

Specification deals specifically with this portion of the
instrument channels.

(continued)
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9. Dr ell Atmos here Tem eratur e
(TI-64-52AB and XR-64-50)

Drywell atmosphere temperature is a Category 1 variable
provided to detect a condition that could potentially lead
to containment breach and to verify the effectiveness of
ECCS actions taken to prevent containment breach. Two wide
range drywell atmosphere temperature signals are transmitted
from separate temperature sensors and are continuously
recorded and displayed on one control room recorder and one
control room indicator. The recorder and indicator are the
primary indications used by the operator during an accident.
Therefore, the PAM Specification deals specifically with
this portion of the instrument channel.

APPLICABILITY The PAM instrumentation LCO is applicable in MODES 1 and 2.
These variables are related to the diagnosis and preplanned
actions required to mitigate DBAs. The applicable DBAs are
assumed to occur in MODES 1 and 2. In MODES 3, 4, and 5,
plant conditions are such that the likelihood of an event
that would require PAM instrumentation is extremely low;
therefore, PAM instrumentation is not required to be
OPERABLE in these MODES.

ACTIONS Note 1 has been added to the ACTIONS to exclude the MODE

change restriction of LCO 3.0.4. This exception allows
entry into the applicable MODE while relying on the ACTIONS
even though the ACTIONS may eventually require plant
shutdown. This exception is acceptable due to the passive
function of the instruments, the operator's ability to
diagnose an accident using alternative instruments and
methods, and the low probability of an event requiring these
instruments.

Notes 2 and 3 have been provided to modify the ACTIONS
related to PAM 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

(continued)
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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 PAN instrumentation channels provide appropriate
compensatory measures for separate Functions. As such,
Note 2 has been provided to allow separate Condition entry
for each inoperable PN Function. Note 3 has been provided
for Function 6 to allow separ ate Condition entry for each
penetration flow path.

A.1

When one or more Functions have one required channel that is
inoperable, the required inoperable channel must be restored
to OPERABLE status within 30 days. The 30 day Completion
Time is based on operating experience and takes into account
the remaining OPERABLE channels (or, in the case of a
Function that has only one required channel, other
non-Regulatory Guide 1.97 instrument channels to monitor the
Function), the passive nature of the instrument (no critical
automatic action is assumed to occur from these
instruments), and the low probability of an event requiring
PAN instrumentation during this interval.

B.l

If a channel has not been restored to OPERABLE status in
30 days, this Required Action specifies initiation of action
in accordance with Specification 5.6.6, which requires a

written report to be submitted to the NRC. This report
discusses the alternate method of monitoring, the results of
the root cause evaluation of the inoperability, and
identifies proposed restorative actions. This action is
appropriate in lieu of a shutdown requirement, since
alternative actions are identified before loss of functional
capability, and given the likelihood of plant conditions
that would require information provided by this
instrumentation.

(continued)
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C.1

When one or more Functions have two required channels that
are inoperable (i.e., two,channels inoperable in the same

Function), one channel in the Function should be restored to
OPERABLE status within 7 days. The Completion Time of
7 days is based on the relatively low probability of an

event requiring PAM instrument operation and the
availability of alternate means to obtain the required
information. Continuous operation with two required
channels inoperable in a Function is not acceptable because
the alternate indications may not fully meet all performance
qualification requirements applied to the PAN

instrumentation. Therefore, requiring restoration of one
inoperable channel of the Function limits the risk that the
PAN Function will be in a degraded condition should an

accident occur. Condition C is modified by a Note that
excludes hydrogen monitor channels. Condition D provides
appropriate Required Actions for two inoperable hydrogen
monitor channels.

D.l

When two hydrogen monitor channels are inoperable, one
hydrogen monitor channel must be restored to OPERABLE status
within 72 hours. The 72 hour Completion Time is based on

the low probability of the occurrence of a LOCA that would
generate hydrogen in amounts capable of exceeding the
flammability limit; and the length of time after the event
that operator action would be required to prevent hydrogen
accumulation from exceeding this limit.

E.l

This Required Action directs entry into the appropriate
Condition referenced in Table 3.3.3.1-1. The applicable
Condition referenced in the Table is Function dependent.
Each time an inoperable channel has not met any Required
Action of Condition C or D, as applicable, and the
associated Completion Time has expired, Condition E is
entered for that channel and provides for transfer to the
appropriate subsequent Condition.

(continued)
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F.l

For the majority of Functions in Table 3.3.3. 1-1, if any
Required Action and associated Completion Time of
Condition C or D are not met, the plant must be brought to a

NODE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least NODE 3 within
12 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.

'.l

Since alternate means of monitoring primary containment area
radiation have been developed and tested, the Required
Action is not to shut down the plant, but rather to follow
the directions of Specification 5.6.6. These alternate
means may be temporarily installed if the normal PAM channel
cannot be restored to OPERABLE status within the allotted
time. The report provided to the NRC should discuss the
alternate means used, describe the degree to which the
alternate means are equivalent to the installed PAN

channels, justify the areas in which they are not
equivalent, and provide a schedule for restoring the normal
PAN channels.

SURVEILLANCE
REQUIREMENTS

SR 3.3.3.1.1

Performance of the CHANNEL CHECK for each required PAN

instrumentation channel once every 31 days ensures that a

gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel against 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

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.3.1.1 (continued)

CHANNEL CALIBRATION. The high radiation instrument channels
should be compared to each other or to other containment
radiation monitoring instrumentation.

Agreement criteria are determined by the plant staff, based
on a combination of the channel instrument uncertainties,
including isolation, indication, and readability. If a
channel is outside the criteria, it may be .an indication
that the sensor or the signal processing equipment has
drifted outside its limit.

The Frequency of 31 days is based upon plant operating
experience, with regard to channel OPERABILITY and drift,
which demonstrates that failure of more than one channel of
a given Function in any 31 day interval is rare. The
CHANNEL'HECK supplements less formal, but more frequent,
checks of channels during normal operational use of those
displays associated with the required channels of this LCO.

~ I
SR 3.3.3.1.2 SR 3.3.3.1.3 and SR 3.3.3.1.4

A CHANNEL CALIBRATION is a complete check of the instrument
loop, including the sensor. The test verifies the channel
responds to measured parameter with the necessary range and
accuracy. For the PCIV position function, the CHANNEL

CALIBRATION consists of verifying the remote indications
conform to actual valve positions.

The 92 day Frequency for CHANNEL CALIBRATION of the Drywell
and Torus Hydrogen Analyzer is based on operating experience
and vendor recommendations. The 184 day frequency for
CHANNEL CALIBRATION of the Reactor Pressure Indication is
based on plant specific analysis. The 18 month Frequency
for CHANNEL CALIBRATION of all other PAN instrumentation in
Table 3.3.3. 1-1 is based on operating experience and
consistency with BFN refueling cycles.

(continued)
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REFERENCES 1. Regulatory Guide 1.97, "Instrumentation for Light
Water Cooled Nuclear Power Plants to Assess Plant and
Environs Conditions During and Following an Accident,"
Revision 3, May 1983.

2. TVA Letter from L. M. Mills to H. R. Denton (NRC)
dated April 30, 1984.

3. NRC Letter from S.C. Black to S. A. White (TVA), NRC

Regulatory Guide 1.97 SER letter, dated June 23, 1988.

4. TVA General Design Criteria No. BFN-50-7307, Revision
4, "Post-Accident Monitoring," dated June 22, 1993.

5. NRC Letter from Joseph F. Williams to Oliver D.
Kingsley, Jr., "Regulatory Guide 1.97 - Boiling Water
Reactor Neutron Flux Monitoring For the Browns Ferry
Nuclear Plant, Units 1, 2, and 3," dated May 3, 1994.

6. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3.3 INSTRUMENTATION

B 3.3.3.2 Backup Control System

BASES

BACKGROUND The Backup Control System provides the control room operator
with sufficient instrumentation and controls to place and
maintain the plant in a safe shutdown condition from a
location other than the control room. This capability is
necessary to protect against the possibility of the control
room becoming inaccessible. A safe shutdown condition is
defined as MODE 3. With the plant in MODE 3, the Reactor
Core Isolation Cooling (RCIC) System, the safety/relief
valves, and the Residual Heat Removal System can be used to
remove core decay heat and meet all safety requirements.
The long term supply of water for the RCIC and the ability
to operate the RHR System for decay heat removal from
outside the control room allow extended operation in MODE 3.

In the event that the control room becomes inaccessible, the
operators can establish control at the backup control panel
and place and maintain the plant in MODE 3. Not all
controls and necessary transfer switches are located at the
backup control panel. Some controls and transfer switches
will have to be operated locally at the switchgear, motor
control panels, or other local stations. The plant
automatically reaches MODE 3 following a plant shutdown and
can be maintained safely in MODE 3 for an extended period of
time.

The OPERABILITY of the Backup Control System control and
instrumentation Functions ensures that there is sufficient
information available on selected plant parameters to place
and maintain the plant in MODE 3 should the control room
become inaccessible.

APPLICABLE
SAFETY ANALYSES

The Backup Control System is required to provide equipment
at appropriate locations outside the control room with a
design capability to promptly shut down the reactor to
MODE 3, including the necessary instrumentation and
controls, to maintain the plant in a safe condition in
MODE 3.

(continued)
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APPLICABLE The criteria governing the design and the specific system
SAFETY ANALYSES requirements of the Backup Control System are located in

(continued) 10 CFR 50, Appendix A, GDC 19 (Ref. 1) and Reference 2.

The Backup Control System is considered an important
contributor to reducing the risk of accidents; as such, it
meets Criterion 4 of the NRC Policy Statement (Ref. 3).

LCO The Backup Control System LCO provides the requirements for
the OPERABILITY of the instrumentation and controls
necessary to place and maintain the plant in MODE 3 from a
location other than the control room. The instrumentation
and controls typically required are listed in Table
B 3.3.3.2-1.

The controls, instrumentation, and transfer switches are
those required for:
~ Reactor pressure vessel (RPV) pressure control;

~ Decay heat removal;

~ RPV inventory control; and

~ Safety support systems for the above functions,
including Residual Heat Removal (RHR) Service Water,
Emergency Equipment Cooling Water, and onsite power,
including the diesel generators.

The Backup Control System is OPERABLE if all instrument and
control channels needed to support the backup control
function are OPERABLE. In some cases, Table B 3.3.3.2-1 may
indicate that the required information or control capability
is available from several alternate sources. In these
cases, the Backup Control System is OPERABLE as long as one
channel of any of the alternate information or control
sources for each Function is OPERABLE.

The Backup Control System instruments and control circuits
covered by this LCO do not need to be energized to be
considered OPERABLE. This LCO is intended to ensure that
the instruments and control circuits will be OPERABLE if

(continued)
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BASES

LCO
(continued)

plant conditions require that the Backup Control System be
placed in operation.

APPLICABILITY The Backup Control System LCO is applicable in MODES 1

and 2. This is required so that the plant can be placed and
maintained in MODE 3 for an extended period of time from a

location other than the control room.

This LCO is not applicable in MODES 3, 4, and 5. In these
MODES, the plant is already subcritical and in a condition
of reduced Reactor Coolant System energy. Under these
conditions, considerable time is available to restore
necessary instrument control Functions if control room
instruments or control becomes unavailable. Consequently,
the TS do not require OPERABILITY in MODES 3, 4, and 5.

ACTIONS A Note is included that excludes the MODE change restriction
of LCO 3.0.4. This exception allows entry into an
applicable MODE while relying on the ACTIONS even though the
ACTIONS may eventually require a plant shutdown. This
exception is acceptable due to the low probability of an
event requiring this system.

Note 2 has been provided to modify the ACTIONS.related to
Backup Control System Functions. 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 Backup Control System Functions provide
appropriate compensatory measures for separate Functions.
As such, a Note has been provided that allows separate
Condition entry for each inoperable Backup Control System
Function.

(continued)
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ACTIONS A. 1

(continued)
Condition A addresses the situation where one or more
required Functions of the Backup Control System is
inoperable. This includes any Function listed in
Table B 3.3.3.2-1, as well as the control and transfer
switches.

The Required Action is to restore the Function to OPERABLE
status within 30 days. The Completion Time is based on
operating experience and the low probability of an event
that would require evacuation of the control room.

B.1

If the Required Action and associated Completion Time of
'Condition A are not met, the plant must be brought to a MODE

in which the LCO does not apply. To achieve this status,
the plant must be brought to at least MODE 3 within
12 hours. The allowed Completion Time is reasonable, based
on operating experience, to reach the required MODE from
full power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

I

SR 3.3.3.2.1

SR 3.3.3.2.1 verifies each required Backup Control System
transfer switch and control circuit performs the intended
function. This verification is performed from the backup
control panel and locally, as appropriate. Operation of the
equipment from the backup control panel is not necessary.
The Surveillance can be satisfied by performance of a

continuity check. This will ensure that if the control room
becomes inaccessible, the plant can be placed and maintained
in MODE 3 from the backup control panel and the local
control stations. Operating experience demonstr ates that
Backup Control System control channels usually pass the
Surveillance when performed at the 18 month Frequency.

(continued)
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1
SURVEILLANCE
RE(U I

REAGENTS

(continued)

SR 3.3.3.2.2 and SR 3.3.3.2.3

CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. The test verifies the channel responds
to measured parameter values with the necessary range and
accuracy.

The Frequency of SR 3.3.3.2.2 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 18 month Frequency of SR 3.3.3.2.3 is based upon
operating experience and consistency with the typical
industry refueling cycle.

REFERENCES l. 10 CFR 50, Appendix A, GDC 19.

2. FSAR Section 7. 18.

3. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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Table B 3.3.3.2-1 (Page 1 of 3)
Backu Control System Instrumentation and Controls

FUNCTION

Instrument Parameter

NUMBER
REQUIRED

l.
2.
3.
4.
5.
6.
7.
8.
9.

10.

Reactor Water Level Indication
Reactor Pressure Indication
Suppression Pool Temperature Indication
Suppression Pool~Level Indication
Drywell Pressure Indication
RHR Flow Indication
RCIC Flow Indication
RCIC Turbine Speed Indication
Drywell Temperature Indication
RHRSW Header Pressure

1

1

1

1

1

1

1, note a

1

1, note o

1, note p

Transfer
11.
12.

13.
14.
15.

Control Parameter
Main Steam Relief Valve (MSRV) Transfer 8 Control
Main Steam Isolation Valve (MSIV) Transfer 8 Control
(Closure)
Main Steam Drain Line Isolation Valve
RHRSW Pumps

RHRSW Discharge Valves for RHR Loop I Heat Exchangers

3, note b

4, note c

1, note d
note e

2, note f

note a:

note b:
note c:

note d:

note e:

note f:
note o:
note p:

RCIC flow indication may be obtained from the Flow
Indicating Controller
1 required for each of 3 MSRVs.
1 MSIV required per penetration, may be either inboard
valve or outboard valve.
1 Main Steam Drain Line isolation valve required, may be.

either inboard valve or outboard valve.
There are 12 RHRSW pumps. All are equipped with emergency
transfer switches. 2 of the 12 must be available for EECW

service (supports all units) and an additional 1 must be
available for RHRSW service. I

1 Discharge Valve per RHR Loop I Heat Exchanger for a total
of 2.
Drywell Temperature Indication not required for Unit 3
The RHRSW Pressure indicator for the Header of the RHRSW

Pump that supports RHR service is required.
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Transfer
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Table B 3.3.3.2-1 (Page 2 of 3)
Backu Control System Instrumentation and Controls

FUNCTION

Control Parameter (continued)
RCW Pumps 1D and 3D (Trip Function Only)
4-kV Fire Pumps A, B, and C

Recirculation System Sample Line Isolation Valves
EECW Sectionalizing Valves

RHRSW to EECW Motor-Operated Crosstie Valves
Recirculation Pump Discharge Valve (RHR Loop I)
RWCU Drain to Main Condenser Hotwell Isolation Valve
RWCU Drain to Radwaste Isolation Valve
RHR Shutdown Cooling Inboard Containment Isolation Valve
RHR Shutdown Cooling Outboard Containment Isolation Valve
RCIC Steam Supply Isolation Valves
RCIC Steam Pot Drain Line Steam Trap Bypass
RCIC Steam Pot Drain to Main Condenser Isolation
RCIC Drain to Radwaste Isolation
RCIC Turbine Steam Supply Valve
RCIC Turbine Stop Valve
RCIC Pump Suction From Suppression Pool
RCIC Pump Suction From Condensate Sto} age Tank
RCIC Lube Oil Cooler Cooling Water Supply
RCIC Pump Minimum Flow Bypass
RCIC Pump Discharge
RCIC Test Return to Condensate Storage Tank
RCIC Injection Valve to Reactor Vessel
RCIC Barometric Condenser Condensate Pump

RCIC Barometric Condenser Vacuum Pump

HPCI Turbine Steam Supply Valve (Isolation Function Only)

NUMBER
REQUIRED

2, note g
3,note h

1, note i
8, 1 per

valve, note j
2, 1 per valve

1

1

1

1

1

2,1 per valve
1

1, note k
1, note k

1

1

2, 1 per valve
1

1

1

1

1

1

1

1

1

note g:

note h:

note i:
note j:

note k:

1 per pump. Trip function necessary to prevent spurious
start overloading 4-kV Buses/Diesel Generators.
1 per pump. Each 4-kV Fire. Pump has backup control located
on its 4-kV supply board.
1 Recirculation System Sample Line Isolation Valve
required, may be either inboard valve or outboard valve.
Not required if valve breaker remains open, per Appendix R

requirement, except when required for valve testing or
operation.
1 switch for 2 solenoid valves.
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Transfer
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

Table B 3.3.3.2-1 (Page 3 of 3)
Backu Control System Instrumentation and Controls

FUNCTION"

Control Parameter (continued)
RHR Pump Control Loop I
RHR Pump A Suppression Pool Cooling Suction Valve
RHR Pump A Shutdown Cooling Suction Valve
RHR Pump C Suppression Pool Cooling Suction Valve
RHR Pump C Shutdown Cooling Suction Valve
RHR System I Minimum Flow Valve
RHR Pump B Shutdown Cooling Suction Valve
RHR Pump D Shutdown Cooling Suction Valve
RHR System I-II Crosstie Valve
RHR System I Outboard Injection Valve
RHR System I Inboard Recirc Loop Valve
RHR System I Suppression Pool Spray/Test Isolation Valve
RHR System I Test Valve
RHR System I Drywell Spray Outboard Valve
RHR Pump A Suction Crosstie Valve
RHR Pump C Suction Crosstie Valve
Core Spray Pumps (Trip and Lockout Function Only)
CRD Scram Discharge Volume Isolation Test Valve

NUNBER
REQUIRED

2, note m

1

1

1

1

1

1

1

1, note j
1

1

1

1

1

1

1

4, note n

1

note j:

note m:
note n:

Not required if valve breaker remains open, per Appendix R

requirement, except when required for valve testing or
operation.
1 for each Loop I Pump.
1 per pump. To prevent overloading 4-kV Buses, Diesel
Generators.

0
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B 3.3.4. 1 End of Cycle Recirculation Pump Trip (EOC-RPT) Instrumentation

BASES

BACKGROUND The EOC-RPT instrumentation initiates a recirculation pump
trip (RPT) to reduce the peak reactor pressure and power
resulting from turbine trip or generator load rejection
transients to provide additional margin to core thermal MCPR

Safety Limits (SLs).

The need for the additional negative reactivity in excess of
that normally inserted on a scram reflects end of cycle
reactivity considerations. Flux shapes at the end of cycle
are such that the control rods may not be able to ensure
that thermal limits are maintained by inserting sufficient
negative reactivity during the first few feet of rod travel
upon a scram caused by Turbine Control Valve (TCV) Fast
Closure, Trip Oil Pressure - Low or Turbine Stop Valve (TSV)
- Closure. The physical phenomenon involved is that the
void reactivity feedback due to a pressurization transient
can add positive reactivity at a faster rate than the
control rods can add negative reactivity.

The EOC-RPT instrumentation, as shown in Reference 1, is
composed of sensors that detect initiation of closure of the
TSVs or fast closure of the TCVs, combined with relays,
logic circuits, and fast acting circuit breakers that
interrupt power from the recirculation pump motor generator
(MG) set generators to each of the recirculation pump
motors. When the channel's pre-established setpoint is
exceeded, the channel output relay actuates, which then
outputs an EOC-RPT signal to the trip logic. When the RPT

breakers trip open, the recirculation pumps coast down under
their own inertia. The EOC-RPT has two identical trip
systems, either of. which can actuate an RPT.

Each EOC-RPT trip system is a two-out-of-two logic for each
Function; thus, either two TSV - Closure or two TCV Fast
Closure, Trip Oil Pressure - Low signals are required for a

trip system to actuate. If either trip system actuates,
both recirculation pumps will trip. There are two EOC-RPT

breakers in series per recirculation pump. One trip system
trips one of the two EOC-RPT breakers for each recirculation

(continued)
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BASES

BACKGROUND
(continued)

pump, and the second trip system trips the other EOC-RPT

breaker for each recirculation pump.

APPLICABLE
SAFETY ANALYSE
LCO, and
APPLICABILITY

S,
The TSV - Closure and the TCV Fast Closure, Trip Oil
Pressure - Low Functions are designed to trip the
recirculation pumps in the event of a turbine trip or
generator load rejection to mitigate the increase in neutron
flux, heat flux, and reactor pressure, and to increase the
margin to the NCPR SL. The analytical methods and
assumptions used in evaluating the turbine trip and
generator load rejection are summarized in References 2, 3,
and 4.

t

To mitigate pressurization transient effects, the EOC-RPT

must trip the recirculation pumps after initiation of
closure movement of either the TSVs or the TCVs. The
combined effects of this trip and a scram reduce fuel bundle
power more rapidly than a scram alone, resulting in an
increased margin to the HCPR SL. Alternatively, HCPR limits
for an inoperable EOC-RPT, as specified in the COLR, are
sufficient to prevent violation of the NCPR Safety Limit.
The EOC-RPT function is automatically disabled when turbine
first stage pressure is ( 30% RTP.

EOC-RPT instrumentation satisfies Criterion 3 of the NRC

Policy Statement (Ref. 6).

The OPERABILITY of the EOC-RPT is dependent on the
OPERABILITY of the individual instrumentation channel
Functions. Each Function must have a required number of
OPERABLE channels in each trip system, with their setpoints
within the specified Allowable Value of SR 3.3.4. 1.3. The
setpoint is calibrated consistent with applicable setpoint
methodology assumptions (nominal trip setpoint). Channel
OPERABILITY also includes the associated EOC-RPT breakers.
Each channel (including the associated EOC-RPT breakers)
must also respond within its assumed response time.

Allowable Values are specified for each EOC-RPT Function
specified in the LCO. Nominal trip setpoints are specified
in the setpoint calculations. A channel is inoperable if
its actual trip setpoint is not within its required

(continued)
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e

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY
(continued)

Allowable Value. The nominal setpoints are selected to
ensure that the setpoints do not exceed the Allowable Value
between successive CHANNEL CALIBRATIONS. Operation with a
trip setpoint less conservative than the nominal trip
setpoint, but within its Allowable Value, is acceptable.
Each Allowable Value specified is more conservative than the
analytical limit assumed in the transient and accident
analysis in order to account for instrument uncertainties
appropriate to the Function. 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., TSV position), and when the
measured output value of the process parameter exceeds the
setpoint, the associated device (e.g., trip relay) 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 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 specific Applicable Safety Analysis, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

Alternatively, since this instrumentation protects against a

MCPR SL violation, with the instrumentation inoperable,
modifications to the MCPR limits (LCO 3.2.2) may be applied
to allow this LCO to be met. The MCPR penalty for the
EOC-RPT inoperable condition is specified in the COLR.

Turbine Sto Valve - Closure

Closure of the TSVs and a main turbine trip result in the
loss of a heat sink that produces reactor pressure, neutron
flux, and heat flux transients that must be limited.
Therefore, an RPT is initiated on TSV - Closure in
anticipation of the transients that would result from

(continued)
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APPLICABLE
SAFETY ANALYSE
LCO, and
APPLICABILITY

S,
Turbine Sto Valve - Closure (continued)

closure of these valves. EOC-RPT decreases reactor power
and aids the reactor scram in ensuring that the NCPR SL is
not exceeded during the worst case transient.

Closure of the TSVs is determined by measuring the position
of each valve. There are two separate position signals
associated with each stop valve, the signal from each switch
being assigned to a separate trip channel. The logic for
the TSV - Closure Function is such that two or more TSVs

must be closed to produce an EOC-RPT. This Function must be
enabled at THERMAL POWER a 301. RTP. This is normally
accomplished automatically by pressure transmitters sensing
turbine first stage pressure; therefore, opening the turbine
bypass valves may affect this function. To consider this
function OPERABLE, bypass of the function must not occur
when bypass valves are open. Four channels of TSV-
Closur e, with two channels in each trip system, are
available and required to be OPERABLE to ensure that no
single instrument failure will preclude an EOC-RPT from this
Function on a valid signal. The TSV - Closure Allowable
Value is selected to detect imminent TSV closure.

This protection is required, consistent with the safety
analysis assumptions, whenever THEfNAL POWER is w 301 RTP.

Below 30% RTP, the Reactor Vessel Steam Dome Pressure - High
and the Average Power Range Monitor (APRH) Fixed Neutron
Flux - High Functions of the Reactor Protection System (RPS)
are adequate to maintain the necessary margin to the NCPR

Safety Limit.

Turbine Control Valve Fast Closure Tri Oil Pressure - Low

(PS-47-142, PS-47-144, PS-47-146, and PS-47-148)

Fast closure of the TCVs during a generator load rejection
results in the loss of a heat sink that produces reactor
pressure, neutron flux, and heat flux transients that must
be limited. Therefore, an RPT is initiated on TCV Fast
Closure, Trip Oil Pressure - Low in anticipation of the
transients that would result from the closure of these
valves. The EOC-RPT decreases reactor power and aids the
reactor scram in ensuring that the HCPR SL is not exceeded
during the worst case transient.

(continued)
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APPLICABLE
SAFETY ANALYSE
LCO, and
APPLICABILITY

S,
Turbine Control Valve Fast Closure Tri Oil Pressure - Low

(PS-47-142, PS-47-144, PS-47-146, and PS-47-148)
(continued)

Fast closure of the TCVs is determined by measuring the
electrohydraulic control fluid pressure at each control
valve. There is one pressure switch associated with each
control valve, and the signal from each switch is assigned
to a separate trip channel. The logic for the TCV Fast
Closure, Trip Oil Pressure - Low Function is such that two
or more TCVs must be closed (pressure switch trips) to
produce an EOC-RPT. This Function must be enabled at
THERMAL POWER a 30'TP. This is normally accomplished
automatically by pressure transmitters sensing turbine first
stage pressure; therefore, opening the turbine bypass valves
may affect this function. To consider this function
OPERABLE, bypass of the function must not occur when bypass
valves are open. Four channels of TCV Fast Closure, Trip
Oil Pressure - Low, with two channels in each trip system,
are available and required to be OPERABLE to ensure that no
single instrument failure will preclude an EOC-RPT from this
Function on a valid signal. The TCV Fast Closure, Trip Oil
Pressure - Low Allowable Value is selected high enough to
detect imminent TCV fast closure.

This protection is required consistent with the safety
analysis whenever THERHAL POWER is a 301. RTP. Below
30K RTP, the Reactor Vessel Steam Dome Pressure - High and
the APRH Fixed Neutron Flux - High Functions of the RPS are
adequate to maintain the necessary safety margins.

ACTIONS A Note has been provided to modify the ACTIONS related to
EOC-RPT 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 EOC-RPT instrumentation channels provide
appropriate compensatory measures for separate inoperable

(continued)
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ACTIONS
(continued)

channels. As such, a Note has been provided that allows
separate Condition entry for each inoperable EOC-RPT
instrumentation channel.

A.l

With one or more channels inoperable, but with EOC-RPT trip
capability maintained (refer to Required Actions B.l and B.2
Bases), the EOC-RPT System is capable of performing the
intended function. However, the reliability and redundancy
of the EOC-RPT instrumentation is reduced such that a single
failure in the remaining trip system could result in the
inability of the EOC-RPT System to perform the intended
function. Therefore, only a limited time is allowed to
restore compliance with the LCO. Because of the diversity
of sensors available to provide 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 an EOC-RPT, 72 hours is
provided to restore the inoperable channels (Required
Action A.l) or apply the EOC-RPT inoperable MCPR limit.
Alternately, the inoperable channels may be placed in trip
(Required Action A.2) since this would conservatively
compensate for the inoperability, restore capability to
accommodate a single failure, and allow operation to
continue. As noted, placing the channel in trip with no
further restrictions is not allowed if the inoperable
channel is the result of an inoperable breaker, since this
may not adequately compensate for the inoperable breaker
(e.g., the breaker may be inoperable such that it will not
open). If it is not desired to place the channel in trip
(e.g., as in the case where placing the inoperable channel
in trip would result in an RPT, or if the inoperable channel
is the result of an inoperable breaker), Condition C must be
entered and its Required Actions taken.

B.l and B.2

Required Actions B.l and B.2 are intended to ensure that
appropriate actions are taken if multiple, inoperable,
untripped channels within the same Function result in the
Function not maintaining EOC-RPT trip capability. A
Function is considered to be maintaining EOC-RPT trip

(continued)
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B 3.3.4.1

ACTIONS B. 1 and B.2 (continued)

capability when sufficient channels are OPERABLE or in trip,
such that the EOC-RPT System will generate a trip signal
from the given Function on a valid signal and both
recirculation pumps can be tripped. Alternately, Required
Action B.2 requires the MCPR limit for inoperable EOC-RPT,
as specified in the COLR, to be applied. This also restores
the margin to MCPR assumed in the safety analysis.

The 2 hour Completion Time is sufficient time for the
operator to take corrective action, and takes into account
the likelihood of an event requiring actuation of the
EOC-RPT instrumentation during this period. It is also
consistent with the 2 hour Completion Time provided in
LCO 3.2.2 for Required Action A. 1, since this
instrumentation's purpose is to preclude a MCPR violation.

C.1

With any Required Action and associated Completion Time not.
met, THERMAL POWER must be reduced to < 30% RTP within
4 hours. The allowed Completion Time of 4 hours is
reasonable, based on operating experience, to reduce THERMAL
POWER to < 301. RTP from full power conditions in an orderly
manner and without challenging plant systems.

SURVEILLANCE
RE(UIREMENTS

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 EOC-RPT
trip 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. 5) 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
recirculation pumps will trip when necessary.

(continued)
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B 3.3.4.1

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.4.1.1

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 Frequency of 92 days is based on reliability analysis of
Reference 5.

0

SR 3.3.4.1.2

This SR ensures that an EOC-RPT initiated from the TSV-
Closure and TCV Fast Closure, Trip Oil Pressure - Low
Functions will not be inadvertently bypassed when THERMAL

POWER is ~ 301'TP. 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 valves or other reasons), the affected
TSV - Closure and TCV 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, this SR

is met with the channel considered OPERABLE.

The Frequency of 18 months is based on engineering judgment
and reliability of the components.

SR 3.3.4.1.3

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.

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.4. 1.3 (continued)

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.

O.

SR 3.3.4.1.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel. The system functional test of the pump breakers is
included as a par t of this test, overlapping the LOGIC

SYSTEM FUNCTIONAL TEST, to provide complete testing of the
associated safety function. Therefore, if a breaker is
incapable of operating, the associated instrument channel(s)
would also be inoperable.

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.

REFERENCES 1. FSAR, Figure 7.9-2 (EOC-RPT logic diagram).

2. FSAR, Section 7.9.4.5.

3. FSAR, Sections 14.5.1.1 and 14.5.1.3.

4. FSAR, Section 4.3.5.

5. GENE-770-06-1, "Bases For Changes To Surveillance Test
Intervals And Allowed Out-Of-Service Times For
Selected Instrumentation Technical Specifications,"
February 1991.

6. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3.3.4.2

B 3.3 INSTRUMENTATION

B 3.3.4.2 Anticipated Transient Without Scram Recirculation Pump Trip
(ATWS-RPT) Instrumentation

BASES

BACKGROUND

ill

The ATWS-RPT System initiates an RPT, adding negative
reactivity, following events in which a scram does not (but
should) occur, to lessen the effects of an ATWS event.
Tripping the recirculation pumps adds negative reactivity
from the increase in steam voiding in the core area as core
flow decreases. When Reactor Vessel Water Level - Low or
Reactor Steam Dome Pressure - High setpoint is reached, the
recirculation pump motor breakers trip.

The ATWS-RPT System (Ref. I) includes sensors, relays,
bypass capability, circuit breakers, and switches that are
necessary to cause initiation of an RPT. The channels
include electronic equipment (e.g., trip units) that
compares measured input signals with pre-established
setpoints. When the setpoint is exceeded, the channel
output relay actuates, which then outputs an ATWS-RPT signal
to the trip logic.

The ATWS-RPT consists of two independent trip systems, with
two channels of Reactor Steam Dome Pressure - High and two
channels of Reactor Vessel Water Level - Low in each trip
system. Each ATWS-RPT trip system is a two-out-of-two logic
for each Function. Thus, either two Reactor Vessel Water
Level - Low or two Reactor Pressure - High signals are
needed to trip a trip system. The outputs of the channels
in a trip system are combined in a logic so that either trip
system will trip both recirculation pumps (by tripping the
respective motor breakers).

There are two motor breakers provided for each of the two
recirculation pumps for a total of four breakers. The
output of each trip system is provided to one of the two
breakers for each recirculation pump.

(continued)
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BASES (continued)

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The ATWS-RPT is not assumed in the safety analysis. The
ATWS-RPT initiates an RPT to aid in preserving the integrity
of the fuel cladding following events in which a scram does
not, but should, occur. Based on its contribution to the
reduction of overall plant risk, however, the
instrumentation meets Criterion 4 of the NRC Policy
Statement (Ref. 3).

The OPERABILITY of the ATWS-RPT is dependent on the
OPERABILITY of the individual instrumentation channel
Functions. Each Function must have a required number of
OPERABLE channels in each trip system, with their setpoints
within the specified Allowable Value of SR 3.3.4.2.3. The
setpoint is calibrated consistent with applicable setpoint
methodology assumptions (nominal trip setpoint). ATWS-RPT

Channel OPERABILITY also includes the associated
recirculation pump motor breakers. A channel is inoperable
if its actual trip setpoint is not within its required
Allowable Value.

Allowable Values are specified for each ATWS-RPT Function
specified in the LCO. Nominal trip setpoints are specified
in the setpoint calculations. The nominal setpoints are
selected to ensure that the setpoints do not exceed the
Allowable Value between 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
vessel water level), 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 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 environmental
effects are accounted for.

(continued)
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B 3.3.4.2

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

The individual Functions are required to be OPERABLE in
MODE 1 to protect against catastrophic/multiple failures of
the Reactor Protection System by providing a diverse trip
to mitigate the consequences of a postulated ATWS event.
The Reactor Steam Dome Pressure - High and Reactor Vessel
Water Level - Low Functions are required to be OPERABLE in
MODE 1, since the reactor is producing significant power and
the recirculation system could be at high flow. During this
MODE, the potential exists for pressure increases or low
water level, assuming an ATWS event. In MODE 2, the reactor
is at low power and the recirculation system is at low flow;
thus, the potential is low for a pressure increase or low
water level, assuming an ATWS event. Therefore, the
ATWS-RPT is not necessary. In MODES 3 and 4, the reactor is
shut down with all control rods inserted; thus, an ATWS

event is not significant and the possibility of a

significant pressure increase or low water level is
negligible. In MODE 5, the one rod out interlock ensures
that the reactor remains subcritical; thus, an ATWS event is
not significant. In addition, the reactor pressure vessel
(RPV) head is not fully tensioned and no pressure transient
threat to the reactor coolant pressure boundary (RCPB)
exists.

The specific Applicable Safety Analyses and LCO discussions
are listed below on a Function by Function basis.

a ~ Reactor Vessel Water Level - Low
(LS-3-58A1, LS-3-58B1, LS-3-58C1, and LS-3-58D1)

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, the ATWS-RPT System is initiated at Level 2

to aid in maintaining level above the top of the
active fuel. The reduction of core flow reduces the
neutron flux and THERMAL POWER and, therefore, the
rate of coolant boiloff.

Reactor vessel water level 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.

(continued)
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BASES

APPLICABLE a.
I SAFETY ANALYSES

LCO, and
APPLICABILITY

Reactor Vessel Water Level - Low
(LS-3-58A1, LS-3-58B1, LS-3-58C1, and LS-3-58DI)
(continued)

Four channels of Reactor Vessel Water Level - Low,
with two channels in each trip system, are available
and required to be OPERABLE to ensure that no single
instrument failure can preclude an ATWS-RPT from this
Function on a valid signal. The Reactor Vessel Water
Level - Low Allowable Value is chosen so that the
system will not be initiated after a Level 3 scram
with feedwater still available, and for convenience
with the reactor core isolation cooling initiation.

b. Reactor Steam Dome Pressure - Hi h

(PIS-3-204A, PIS-3-204B, PIS-3-204C, and PIS-3-204D)

Excessively high RPV pressure may rupture the RCPB.

An increase in the RPV pressure during reactor
operation compresses the steam voids and results in a

positive reactivity insertion. This increases neutron
flux and THERNL POWER, which could potentially result
in fuel failure and overpressurization. The Reactor
Steam Dome Pressure - High Function initiates an RPT

for transients that result in a pressure increase,
counteracting the pressure increase by rapidly
reducing core power generation. For the
overpressurization event, the RPT aids in the
termination of the ATWS event and, along with the
safety/relief valves, limits the peak RPV pressure to
less than the ASNE Section III Code limits.

The Reactor Steam Dome Pressure - High signals are
initiated from four pressure transmitters that monitor
reactor steam dome pressure. Four channels of Reactor
Steam Dome Pressure - High, with.two channels in each
trip system, are available and are required to be
OPERABLE to ensure that no single instrument failure
can preclude an ATWS-RPT from this Function on a valid
signal. The Reactor Steam Dome Pressure - High
Allowable Value is chosen to provide an adequate
margin to the ASIDE Section III Code limits.

(continued)
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B 3.3.4.2

ACTIONS A Note has been provided to modify the ACTIONS related to
ATWS-RPT 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 ATWS-RPT 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 ATWS-RPT
instrumentation channel.

A.l and A.2

With one or more channels inoperable, but with ATWS-RPT

capability for each Function maintained (refer to Required
Actions B. 1 and C.l Bases), the ATWS-RPT System is capable
of performing the intended function. However, the
reliability and redundancy of the ATWS-RPT instrumentation
is reduced, such that a single failure in the remaining trip
system could result in the inability of the ATWS-RPT System
to perform the intended function. Therefore, only a limited
time is allowed to restore the inoperable channels to
OPERABLE status. Because of the diversity of sensors
available to provide 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 ATWS-RPT, 14 days is provided to restore the
inoperable channel (Required Action A.l). Alternately, the
inoperable channel may be placed in trip (Required
Action A.2), since this would conservatively compensate for
the inoperability, restore capability to accommodate a

single failure, and allow operation to continue. As noted,
placing the channel in trip with no further restrictions is
not allowed if the inoperable channel is the result of an
inoperable breaker, since this may not adequately compensate
for the inoperable breaker (e.g., the breaker may be
inoperable such that it will not open). If it is not
desired to place the channel in trip (e.g., as in the case

(continued)
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B 3.3.4.2

BASES

ACTIONS '. 1 and A.2 (continued)

where placing the inoperable channel would result in an
RPT), or if the inoperable channel is the result of an
inoperable breaker, Condition D must be entered and its
Required Actions taken.

Required Action B. 1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in the Function not
maintaining ATWS-RPT trip capability. A Function is
considered to be maintaining ATWS-RPT trip capability when
sufficient channels are OPERABLE or in trip such that the
ATWS-RPT System will generate a trip signal from the given
Function on a valid signal, and both recirculation pumps can
be tripped. This requires one channel of the Function in
each trip system to be OPERABLE or in trip, and the
recirculation pump motor breakers to be OPERABLE or in trip.
The 72 hour Completion Time is sufficient for the operator
to take corrective action (e.g., restoration or tripping of
channels) and takes into account the likelihood of an event
requiring actuation of the ATWS-RPT instrumentation during
this period and that one Function is still maintaining
ATWS-RPT trip capability.

C.1

Required Action C. 1 is intended to ensure that appropriate
Actions are taken if multiple, inoperable, untripped
channels within both Functions result in both Functions not
maintaining ATWS-RPT trip capability. The description of a

Function maintaining ATWS-RPT trip capability is discussed
in the Bases for Required Action B. 1 above.

The 1 hour Completion Time is sufficient for the operator to
take corrective action and takes into account the likelihood
of an event requiring actuation of the ATWS-RPT
instrumentation during this period.

(continued)

BFN-UNIT 1 B 3.3-97 Amendment *Rl



ATWS-RPT Instrumentation
B 3.3.4.2

BASES

ACTIONS
(continued)

D.I

With any Required Action and associated Completion Time not
met, the plant must be brought to a NODE or other specified
condition in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 2 within
6 hours. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, both to reach
NODE 2 from full power conditions and to remove a
recirculation pump from service in an orderly manner and
without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

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 the
associated Conditions and Required Actions may be delayed
for up to 6 hours provided the associated Function maintains
ATWS-RPT trip 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. 2)
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 recirculation pumps will trip when
necessary.

SR 3.3.4.2.1

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'ther
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the 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

(continued)
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B 3.3.4.2

SURVEILLANCE
REQUIREMENTS

SR 3.3.4.2.1 (continued)

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 3.3.4.2.2

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 Frequency of 92 days is based on the reliability
analysis of Reference 2.

SR 3.3.4.2.3

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.

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.

0 (continued)
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SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.4.2.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel. The system functional test of the pump breakers is
included as part of this Surveillance and overlaps the LOGIC
SYSTEM FUNCTIONAL TEST to provide complete testing of the
assumed safety function. Therefore, if a breaker is
incapable of operating, the associated instrument channel(s)
would be inoperable.

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.

REFERENCES 1. FSAR Section 7.19.

2. GENE-770-06-1, "Bases for Changes To Surveillance Test
Intervals and Allowed Out-of-Service Times For
Selected Instrumentation Technical Specifications,"
February 1991.

3. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3.3.5.1

B 3.3 INSTRUMENTATION

B 3.3.5. 1 Emergency Core Cooling System (ECCS) Instrumentation

BASES

BACKGROUND The purpose of the ECCS instrumentation is to initiate
appropriate responses from the systems to ensure that the
fuel is adequately cooled in the event of a design basis
accident or transient.

For most anticipated operational occurrences and Design
Basis Accidents (DBAs), a wide range of dependent and
independent parameters are monitored.

The ECCS instrumentation actuates core spray (CS), low
pressure coolant injection (LPCI), high pressure coolant
injection (HPCI), and the Automatic Depressurization System
(ADS). The equipment involved with each of these systems is
described in the Bases for LCO 3.5. 1, "ECCS - Operating."

Portions of the ECCS instrumentation provide for the
generation of the Common Accident Signal which initiate the
DGs and EECW System. Refer to LCO 3.8. 1, "AC Systems-
Operating," for operability, requirements of the Common

Accident Signal Logic.

Core S ra S stem

The CS System may be initiated by automatic means. Each

pump can be controlled manually by a control room remote
switch. Automatic initiation occurs for conditions of
Reactor Vessel Water Level - Low Low Low, Level 1 or both
Drywell Pressure - High and Reactor Steam Dome Pressure-
Low. Reactor water level and drywell pressure are each
monitored by four redundant transmitters, which are, in
turn, connected to four trip units. The outputs of these
trip units are connected to relays whose contacts are
arranged in a one-out-of-two taken twice logic (i.e., two
trip systems) for each Function. The Reactor Steam Dome

Pressure - Low variable is monitored by two transmitters for
each trip system. The outputs from these transmitters are
connected to relays arranged in a one-out-of-two logic.

(continued)
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B 3.3.5.1

BACKGROUND Core S ra S stem (continued)

The high drywell pressure and low reactor water level
initiation signals are sealed in and must be manually reset.
Upon receipt of an initiation signal, if normal AC power is
available, the four core spray pumps start one at a time, in
order, at 0, 7, 14, and 21 seconds. If normal AC power is
not available, the four core spray pumps start seven seconds
after standby power becomes available. (The LPCI pumps
start as soon as standby power is available.)

The CS test line isolation valve is closed on a CS

initiation signal to allow full system flow assumed in the
accident analyses.

The CS pump discharge flow is monitored by a flow switch.
When the pump is running and discharge flow is low enough so
that pump overheating may occur, the minimum flow return
line valve is opened. The valve is automatically closed if
flow is above the minimum flow setpoint to allow the full
system flow assumed in the accident analysis.

The CS System logic also receives signals from transmitters
which monitor the pressure in the reactor to ensure that,
before the injection valves open, the reactor pressure has
fallen to a value below the CS System's maximum design
pressure. Reactor pressure is monitored by four redundant
transmitters, which are, in turn, connected to four trip
units (two per trip system). The outputs of the trip units
are connected to relays whose contacts are arranged in a
one-out-of-two logic for each trip system.

Low Pressure Coolant In ection S stem

The LPCI is an operating mode of the Residual Heat Removal
(RHR) System, with two LPCI subsystems. The LPCI subsystems
may be initiated by automatic or manual means. Automatic
initiation occurs for conditions of Reactor Vessel Water
Level - Low Low Low, Level 1 or both Drywell Pressure - High
and Reactor Steam Dome Pressure - Low. Each of these
diverse variables is monitored by four redundant
transmitters, which, in turn, are connected to four trip
units. The outputs of the trip units are connected to

(continued)
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B 3.3.5.1

BACKGROUND Low Pressure Coolant In 'ection S stem (continued)

relays whose contacts are arranged in a one-out-of-two taken
twice logic (i.e., two trip systems) for each Function.

Once an initiation signal is received by the LPCI control
circuitry, the signal is sealed in until manually reset.

Upon receipt of an initiation signal, if normal AC power is
available, the four RHR (LPCI) pumps start one at a time, in
order, at 0, 7, 14, and 21 seconds. If normal AC power is
not available, the four pumps start simultaneously, with no
delay, as soon as the standby power source is available.

Each LPCI subsystem's discharge flow is monitored by a flow
switch. When a pump is running and discharge flow is low
enough so that pump overheating may occur, the respective
minimum flow return line valve is opened. If flow is above
the minimum flow setpoint, the valve is automatically
closed. However, LPCI flow rates assumed in the LOCA

analyses can be achieved with the minimum flow valve in the
open position.

The RHR test line suppression pool cooling isolation valve,
suppression pool spray isolation valves, and containment
spray isolation valves (which are also PCIVs) are also
closed on a LPCI initiation signal to allow the full system
flow assumed in the accident analyses and maintain primary
containment isolated in the event LPCI is not operating.

The LPCI System monitors the pressure in the reactor to
ensure that, before an injection valve opens, the reactor
pressure has fallen to a value below the LPCI System's
maximum design pressur e. The variable is monitored by four
redundant transmitters, which are, in turn, connected to
multiple trip units. The outputs of the trip units are
connected to relays whose contacts are arranged in a

one-out-of-two taken twice logic. Additionally, these
instruments function to initiate closure of the
recirculation pump discharge valves to ensure that LPCI flow
does not bypass the core when it injects into the
recirculation lines.

(continued)
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BASES

BACKGROUND Low Pressure Coolant In 'ection S stem (continued)

Low reactor water level in the shroud is detected by two
additional instruments which inhibit the manual initiation
of other modes of RHR (e.g., suppression pool cooling) when
LPCI is required. Manual overrides for the inhibit logic
are provided.

Hi h Pressure Coolant In 'ection S stem

0

The HPCI System may be initiated by either automatic or
manual means. Automatic initiation occurs for conditions of
Reactor Vessel Water Level - Low Low, Level 2 or Drywell
Pressure - High. Each of these variables is monitored by
four redundant transmitters, which are, in turn, connected
to multiple trip units. The outputs of the trip units are
connected to relays whose contacts are arranged in a
one-out-of-two taken twice logic for each Function.

The HPCI pump discharge flow is monitored'by a flow switch.
Upon automatic initiation, when the pump is running and
discharge flow is low enough so that pump overheating may
occur, the minimum flow return line valve is opened. The
valve is automatically closed if flow is above the minimum
flow setpoint to allow the full system flow assumed in the
accident analysis.

The HPCI test line isolation valve is closed upon receipt of
a HPCI initiation signal to allow the full system flow
assumed in the accident analysis.

The HPCI System also monitors the water levels in the HPCI

pump supply header from the condensate storage tank (CST)
and the suppression pool because these are the two sources
of water for HPCI operation. Reactor grade water in the CST

is the normal source. Upon receipt of a HPCI initiation
signal, the CST suction valve is automatically signaled to
open (it is normally in the open position) unless both
suppression pool suction valves are open. If the water
level in the HPCI pump supply header from the CST falls
below a preselected level, first .the suppression pool
suction valves automatically open, and then the CST suction
valve automatically closes. Two level switches are used to
detect low water level in the HPCI pump supply header from

(continued)
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BACKGROUND Hi h Pressure Coolant In 'ection S stem (continued)

the CST. Either switch can cause the suppression pool
suction valves to open and the CST suction valve to close.

The suppression pool suction valves also automatically open
and the CST suction valve closes if high water level is
detected in the suppression pool. To prevent losing suction
to the pump, the suction valves are interlocked so that one
suction path must be open before the other automatically
closes.

The HPCI provides makeup water to the reactor until the
reactor vessel water level reaches the Reactor Vessel Water
Level - High, Level 8 trip, at which time the HPCI turbine
trips, which causes the turbine's stop valve to close. The
logic is two-out-of-two to provide high reliability of the
HPCI System. The HPCI System automatically restarts if a

Reactor Vessel Mater Level - Low Low, Level 2 signal is
subsequently received.

Automatic De ressurization S stem

The ADS may be initiated by either automatic or manual
means. Automatic initiation occurs when signals indicating
Reactor Vessel Water Level - Low Low Low, Level I; Drywell
Pressure - High or ADS High Drywell Pressure Bypass Timer;
confirmed Reactor Vessel Water Level - Low, Level 3

(confirmatory); and CS or LPCI Pump Discharge Pressure-
High are all present and the ADS Initiation Timer has timed
out. There are two transmitters each for Reactor Vessel
Water Level - Low Low Low, Level I and Drywell Pressure-
High, and one transmitter for confirmed Reactor Vessel Water
Level - Low, Level 3 (confirmatory) in each of the two ADS

trip systems. Each of these transmitters connects to a trip
unit, which then drives a relay whose contacts form the
initiation logic.

Each ADS trip system includes a time delay between
satisfying the initiation logic and the actuation of the ADS

valves. The ADS Initiation Timer time delay setpoint chosen
is long enough that the HPCI has sufficient operating time
to recover to a level above Level I, yet not so long that
the LPCI and CS Systems are unable to adequately cool the

0 (continued)
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fuel if the HPCI fails to maintain that level. An alarm in
the control room is annunciated when either of the ADS

Initiation Timers is timing. Resetting the ADS initiation
signals resets the ADS Initiation Timers.

The ADS also monitors the discharge pressures of the four
LPCI pumps and the four CS pumps. Each ADS trip system
includes two discharge pressure permissive switches from all
four LPCI pumps and one discharge pressure permissive switch
from all four CS pumps. The signals are used as a
permissive for ADS actuation, indicating that there is a
source of core coolant available once the ADS has
depressurized the vessel. CS pumps (A or B and either C or
D) or any one of the four LPCI pumps is sufficient to permit
automatic depressurization.

The ADS logic in each trip system is arranged in two
strings. Each string has a contact from each of the
following variables: Reactor Vessel Water Level - Low Low

Low, Level 1; Drywell Pressure - High; High Drywell Pressure
Bypass Timer; and Pump Discharge Pressure - High. One of
the two strings in each trip system must also have a

confirmed Reactor Vessel Water Level - Low, Level 3

(confirmatory). Either the Drywell Pressure - High or the
Drywell Pressure Bypass Timer contacts and all remaining
contacts in both logic strings must close and the ADS

initiation timer must time out to initiate an ADS trip
system. Either the A or B trip system will cause all the
ADS relief valves to open. Once the Drywell Pressure - High
signal, the ADS High Drywell Pressure Bypass Timer, or the
ADS initiation signal is present, it is individually sealed
in until manually reset.

Manual inhibit switches are provided in the control room for
the ADS; however, their function is not required for ADS

OPERABILITY (provided ADS is not inhibited when required to
be OPERABLE).

(continued)
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The actions of the ECCS are explicitly assumed in the safety
analyses of References 1, 2, and 3. The ECCS is initiated
to preserve the integrity of the fuel cladding by limiting
the post LOCA peak cladding temperature to less than the
10 CFR 50.46 limits.

ECCS instrumentation satisfies Criterion 3 of the NRC Policy
Statement (Ref. 5). Certain instrumentation Functions are
retained for other reasons and are described below in the
individual Functions discussion.

The OPERABILITY of the ECCS instrumentation is dependent
upon the OPERABILITY of the individual instrumentation
channel Functions specified in Table 3.3.5. 1-1. Each
Function must have a required number of OPERABLE channels,
with their setpoints within the specified Allowable Values,
where appropriate. The setpoint is calibrated consistent
with applicable setpoint methodology assumptions (nominal
trip setpoint). Table 3.3.5. 1-1, footnote (b), is added to
show that certain ECCS instrumentation Function channels
affect Common Accident Signal Logic which is addressed in
LCO 3.8.1, "AC Sources - Operating.".

Allowable Values are specified for each ECCS Function
specified in the table. Nominal trip setpoints are
specified in the setpoint calculations. The nominal
setpoints are selected to ensure that the setpoints do not
exceed the Allowable Value between CHANNEL CALIBRATIONS.
Operation with a trip setpoint less conservative than the
nominal trip setpoint, but within its Allowable Value, is
acceptable. A channel is inoperable if its actual trip
setpoint is not within its required Allowable Value. 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 vessel water
level), 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
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

(continued)
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(continued)

in this manner provide adequate protection because
instrumentation uncertainties, process effects, calibration
tolerances, instrument drift, and severe environment errors
(for channels that must function in harsh environments as
defined by 10 CFR 50.49) are accounted for.

In general, the individual Functions are required to be
OPERABLE in the NODES or other specified conditions that may
require ECCS initiation to mitigate the consequences of a

design basis transient or accident. To ensure reliable ECCS

function, a combination of Functions is required to provide
primary and secondary initiation signals.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

Core S ra and Low Pressure Coolant In 'ection S stems

l.a 2.a. Reactor Vessel Water Level - Low Low Low Level 1

LS-3-58A-D

Low reactor pressure vessel (RPV) water level indicates that
the capability to cool the fuel may be threatened. Should
RPV water level decrease too far, fuel damage could result.
The low pressure ECCS is initiated at Level 1 to ensure that
core spray and flooding functions are available to prevent
or minimize fuel damage. The Reactor Vessel Water Level-
Low Low Low, Level 1 is also utilized in the development of
the Common Accident Signals which initiate the DGs and EECW

System. (Refer to LCO 3.8.1, "AC Sources - Operating," for
operability requirements of the Common Accident Signal
Logic). The Reactor Vessel Water Level - Low Low Low,
Level 1 is one of the Functions assumed to be OPERABLE and
capable of initiating the ECCS during the transients
analyzed in References 1 and 3. In addition, the Reactor
Vessel Mater Level - Low Low Low, Level 1 Function is
directly assumed in the analysis of the recirculation 1*inc

break (Ref. 2). The core cooling function of the ECCS,

along with the scram action of the Reactor Protection System
(RPS), ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

(continued)
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l.a 2.a. Reactor Vessel Mater Level - Low Low Low Level 1

Reactor Vessel Water Level - Low Low Low, Level 1 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.

The Reactor Vessel Mater Level - Low Low Low, Level 1

Allowable Value is chosen to allow time for the low pressure
injection/spray subsystems to activate and provide adequate
cooling.

Four channels of Reactor Vessel Water Level - Low Low Low,
Level 1 Function are only required to be OPERABLE when the
ECCS is required to be OPERABLE to ensure that no single
instrument failure can preclude ECCS initiation. Refer to
LCO 3.5. 1 and LCO 3.5.2, "ECCS - Shutdown," for
Applicability Bases for the low pressure ECCS subsystems.

1.b 2.b. Dr well Pressure - Hi h (PIS-64-58A-D)

High pressure in the drywell could indicate a break in the
reactor coolant pressure boundary (RCPB). The low pressure
ECCS is initiated upon receipt of the Drywell Pressure-
High Function in order to minimize the possibility of fuel
damage. The Drywell Pressure - High is also utilized in the
development of the Common Accident Signals which initiate
the DGs and EECW System. (Refer to LCO 3.8. 1, "AC Sources-
Operating" for operability requirements of the Common
Accident Signal Logic). The Drywell Pressure - High
Function, along with the Reactor Steam Dome Pressure - Low
Function, is directly assumed in the analysis of the
recirculation line break (Ref. 2). The core cooling
function of the ECCS, along with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46.

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 be
indicative of a LOCA inside primary containment.

.0
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1. b 2.b. Dr el 1 Pressure - Hi h (PIS-64-58A-D)
(continued)

The Drywell Pressure - High Function is required to be
OPERABLE when ECCS is required to be OPERABLE in conjunction
with times when the primary containment is required to be
OPERABLE. Thus, four channels of the CS and LPCI Drywell
Pressure - High Function are required to be OPERABLE in
MODES 1, 2, and 3 to ensure that no single instrument
failure can preclude ECCS initiation. In MODES 4 and 5, the
Drywell Pressure - High Function is not required, since
there is insufficient energy in the reactor to pressurize
the primary containment to Drywell Pressure - High setpoint.
Refer to LCO 3.5.1 for Applicability Bases for the low
pressure ECCS subsystems.

1.c 2.c. Reactor Steam Dome Pressure - Low In 'ection
Permissive and ECCS Initiation
(PIS-3-74A and B; PIS-68-95 and 96)

Low reactor steam dome pressure signals are used as
permissives for the low pressure ECCS subsystems. This
ensures that, prior to opening the injection valves of the
low pressure ECCS subsystems, the reactor pressure has
fallen to a value below these subsystems'aximum design
pressure. The Reactor Steam Dome Pressure - Low is also
utilized in the development of the Common Accident Signal
which initiates the DGs and EECM System. (Refer to LCO

3.8.1, "AC Sources - Operating," for operability
requirements of the Common Accident Signal Logic). The
Reactor Steam Dome Pressure - Low is one of the Functions
assumed to be OPERABLE and capable of permitting initiation
of the ECCS during the transients analyzed in References 1

and 3. In addition, the Reactor Steam Dome Pressure - Low

Function is directly assumed in the analysis of the
recirculation line break (Ref. 2). The core cooling
function of the ECCS, along with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46.

The Reactor Steam Dome Pressure - Low signals are initiated
from four pressure transmitters that sense the reactor dome

pressure.

(continued)
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1.c 2.c. Reactor Steam Dome Pressure - Low In 'ection
Permissive and ECCS Initiation
(PIS-3-74A and B; PIS-68-95 and 96) (continued)

The Allowable Value is low enough to prevent
overpressurizing the equipment in the low pressure ECCS, but
high enough to ensure that the ECCS injection prevents the
fuel peak cladding temperature from exceeding the limits of
10 CFR 50.46.

Four channels of Reactor Steam Dome Pressure - Low Function
are only required to be OPERABLE when the ECCS is required
to be OPERABLE to ensure that no single instrument failure
can preclude ECCS initiation. Refer to LCO 3.5. 1 and
LCO 3.5.2 for Applicability Bases for the low pressure ECCS

subsystems.

1.d. Core S ra Pum Dischar e Flow - Low B ass
(FS-75-21 and 49)

The minimum flow instruments are provided to protect the
associated CS pumps from overheating when the pump is
operating and the associated injection valve is not fully
open. The minimum flow line valve is opened when low flow
is sensed, and the valve is automatically closed when the
flow rate is adequate to protect the pump. The CS Pump
Discharge Flow - Low Function is assumed to be OPERABLE and
capable of closing the minimum flow valves to ensure that
the CS flows assumed during the transients and accidents
analyzed in References 1, 2, and 3 are met. The core
cooling function of the ECCS, along with the scram action of
the RPS, ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

One flow switch per CS subsystem is used to detect the
associated subsystems'low rates. The logic is arranged
such that each flow switch causes its associated minimum
flow valve to open. The logic will close the minimum flow
valve once the closure setpoint is exceeded. The Pump

Discharge Flow - Low Allowable Values are high enough to
ensure that the pump flow rate is sufficient to protect the
pump, yet low enough (based on engineering judgment) to
ensure that the closure of the minimum flow valve is
initiated to allow full flow into the core.

(continued)
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1.d. Core S ra Pum Dischar e Flow - Low B ass
(FS-75-21 and 49) (continued)

Each channel of Pump Discharge Flow - Low Function'(two CS
channels) is only required to be OPERABLE when the
associated ECCS is required to be OPERABLE to ensure that no
single instrument failure can preclude the ECCS function.
Refer to LCO 3.5. 1 and LCO 3.5.2 for Applicability Bases for
the low pressure ECCS subsystems.

l.e 2.f. Core S ra and Low Pressure Coolant In 'ection
Pum Start - Time Dela Rela

The reaction of the low pressure ECCS pumps to an initiation
signal depends on the availability of power. If normal
power (offsite power) is not available, the four RHR (LPCI)
pumps start simultaneously after the standby power source
(four diesel generators) is available while the CS pumps
start simultaneously after a seven-second time delay. This
time delay allows the start of LPCI pumps to avoid
overloading the diesel generators. When normal power is
available, the CS and RHR pump starts are staggered by
shutdown board (i.e., A pumps start at 0 seconds, B pumps
start at 7 seconds, C pumps start at 14 seconds, and 0 pumps
start at 21 seconds). The purpose of this time delay, when
power is being provided from the normal power source
(offsite), is to stagger the start of the CS and LPCI pumps,
thus limiting the starting transients on the 4. 16 kV
shutdown buses. The CS and LPCI Pump Start - Time Delay
Relays are assumed to be OPERABLE in the accident and
transient analyses requiring ECCS initiation. That is, the
analyses assume that the pumps will initiate when required
and excess loading will not cause failure of the power
sources.

There are four CS Pump and six LPCI Pump Start - Time Delay
Relays when power is being provided from the normal power
source, one in each of the pump start logic circuits (LPCI
pumps A and B have two time delay relays, one in each trip
system). While each time delay relay is dedicated to a
single pump start logic, a single failure of a CS or LPCI
Pump Start - Time Delay. Relay could result in the loss of
normal power to a 4. 16 kV shutdown board due to a voltage
transient on the associated shutdown bus (e.g., as in the

(continued)
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S,
l.e 2.f. Core S ra and Low Pressure Coolant In ection
Pum Start - Time Dela Rela (continued)

case where ECCS pumps on one shutdown bus start
simultaneously due to an inoperable time delay relay). This
would result in the affected board being powered by the
associated diesel. Therefore, the worst case single failure
would be failure of a single pump to start due to a relay
failure leaving seven of the eight low pressure ECCS pumps
OPERABLE; thus, the single failure criterion is met {i.e.,
loss of one instrument does not preclude ECCS initiation).
Since the CS pumps are 50Ã capacity pumps, the LOCA analysis
does not take credit for a CS loop if one of the pumps is
inoperable. Therefore, a 4.16 kV shutdown board failure
results in the loss of one RHR pump and one CS loop (two CS

pumps) for the LOCA analysis. The Allowable Value for the
CS and LPCI Pump Start - Time Delay Relays is chosen to be
long enough so that most of the starting transient of the
first set of pumps is complete before starting the second
set of pumps on the same 4. 16 kV shutdown bus and short
enough so that ECCS operation is not degraded.

There are also four CS and six LPCI Pump Start - Time Delay
Relays when power is being provided by the standby source,
one in each of the pump start logic circuits (LPCI pumps A
and B have two time delay relays, one in each trip system).
While each relay is dedicated to a single pump start logic,
a single failure of a Pump Start-Time Delay Relay could
result in the failure of the two low pressure ECCS pumps (CS
and LPCI) powered from the same shutdown board, to perform
their intended function (e.g., as in the case where both
ECCS pumps on one shutdown board start simultaneously due to
an inoperable time delay relay). This still leaves six of
eight low pressure ECCS pumps OPERABLE; thus, the single
failure criterion is met (i.e., loss of one instrument does
not preclude ECCS initiation). As stated above, 'since the
LOCA analysis does not take credit for a CS loop if one of
the pumps is inoperable, the loss of a 4. 16 kV shutdown
board effectively results in the loss of one LPCI pump and
one CS loop (two CS pumps). The Allowable Value for the CS

and LPCI Pump Start - Time Delay Relays is chosen to be long
enough so that most of the starting transient for the LPCI
pump is complete before starting the CS pump on the same
4. 16 kV shutdown board and short enough so that ECCS

operation is not degraded.

(continued)
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l.e 2.f. Core S ra and Low Pressure Coolant In 'ection
Pum Start - Time Dela Rela (continued)

Each CS and LPCI Pump Start - Time Delay Relay Function is
required to be OPERABLE only when the, associated CS and LPCI
subsystems are required to be OPERABLE. Refer to LCO 3.5.1
and LCO 3.5.2 for Applicability Bases for the CS and LPCI
subsystems.

2.d. Reactor Steam Dome Pressure - Low Recirculation
Dischar e Valve Permissive
(PS-3-74A and 8; PS-68-95 and, 96)

Low reactor steam dome pressure signals are used as
permissives for recirculation discharge valve closure. This
ensures that the LPCI subsystems inject into the proper RPV
location assumed in the safety analysis. The Reactor Steam
Dome Pressure - Low is one of the Functions assumed to be
OPERABLE and capable of closing the valve during the
transients analyzed in References 1 and 3. The core cooling
function of the ECCS, along with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46. The Reactor Steam Dome
Pressure - Low Function is directly assumed. in the analysis
of the recirculation line break (Ref. 2).

The Reactor Steam Dome Pressure - Low signals are initiated
from four pressure transmitters that sense the reactor dome
pressure.

The Allowable Value is chosen to ensure that the valves
close prior to commencement of LPCI injection flow into the
core, as assumed in the safety analysis.

Four channels of the Reactor Steam Dome Pressure - Low
Function are only required to be OPERABLE in MODES 1, 2,
and 3 with the associated recirculation pump discharge valve
open. With the valve(s) closed, the function of the
instrumentation has been performed; thus, the Function is
not required. In MODES 4 and 5, the loop injection location
is not critical since LPCI injection through the
recirculation loop in either direction will still ensure
that LPCI flow reaches the core (i.e., there is no
significant reactor steam dome back pressure).

. (continued)
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(continued)

2.e. Reactor Vessel Water Level - Level 0
(LIS-3-52 and 62A)

The Level 0 Function is provided as a permissive to allow
the RKR System to be manually aligned from the LPCI mode to
the suppression pool cooling/spray or drywell spray modes.
The permissive ensures that water in the vessel is
approximately two thirds core height before the manual
transfer is allowed. 'This ensures that LPCI is available to
prevent or minimize fuel damage. This function may be
overridden during accident conditions as allowed by plant
procedures. Reactor Vessel Mater Level - Level 0 Function
is implicitly assumed in the analysis of the recirculation
line break (Ref. 2) since the analysis assumes that no LPCI
flow diversion occurs when reactor water level is below
Level 0. Reactor Vessel Water Level - Level 0 signals are
initiated from two 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. The Reactor
Vessel Mater Level - Level 0 Allowable Value is chosen to
allow the low pressure core flooding systems to activate and
provide adequate cooling before allowing a manual transfer.

Two channels of the Reactor Vessel Water Level - Level 0
Function are only required to be OPERABLE in NODES I, 2,
and 3. In MODES 4 and 5, the specified initiation time of
the LPCI subsystems is not assumed, and other administrative
controls are adequate to control the valves that this
Function isolates (since the systems that the valves are
opened for are not required to be OPERABLE in NODES 4 and 5
and are normally not used).

HPCI S stem

3.a. Reactor Vessel Water Level - Low Low Level 2
(LIS-3-58A-D)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, the HPCI
System is initiated at Level 2 to maintain level above the
top of the active fuel. The Reactor Vessel Water Level-
Low Low, Level 2 is one of the Functions assumed to be

{continued)
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3.a. Reactor Vessel Mater Level - Low Low Level 2

(LIS-3-58A-D) (continued)

OPERABLE and capable of initiating HPCI during the
transients analyzed in References 1, 2, and 3. The core
cooling function of the ECCS, along with the scram action of
the RPS, ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

Reactor Vessel Water Level - Low Low, Level 2 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.

The Reactor Vessel Mater Level - Low Low, Level 2 Allowable
Value is high enough such that for complete loss of
feedwater flow, the Reactor Core Isolation Cooling (RCIC)
System flow with HPCI assumed to fail will be sufficient to
avoid initiation of low pressure ECCS at Reactor Vessel
Water Level - Low Low Low, Level 1.

Four channels of Reactor Vessel Water Level - Low Low,
Level 2 Function are required to be OPERABLE only when HPCI

is required to be OPERABLE to ensure that no single
instrument failure can preclude HPCI initiation. Refer to
LCO 3.5.1 for HPCI Applicability Bases.

3.b. Dr well Pressure - Hi h (PIS-64-58A-D)

High pressure in the drywell could indicate a break in the
RCPB. The HPCI System is initiated upon receipt of the
Drywell Pressure - High Function in order to minimize the
possibility of fuel damage. The core cooling function of
the ECCS, along with the scram action of the RPS, ensures
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46.

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 to be

indicative of a LOCA inside primary containment.

(continued)
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(continued)3.b. Dr well Pressure - Hi h (PIS-64-58A-D)

Four channels of the Drywell Pressure - High Function are
required to be OPERABLE when HPCI is required to be OPERABLE

to ensure that no single instrument failure can preclude
HPCI initiation. Refer to LCO 3.5.1 for HPCI Applicability
Bases.

3.c. Reactor Vessel Water Level - Hi h Level 8
(LIS-3-208B and 208D)

High RPV water level indicates that sufficient cooling water
inventory exists in the reactor vessel such that there is no
danger to the fuel. Therefore, the Level 8 signal is used
to trip the HPCI turbine to prevent overflow into the main
steam lines (MSLs). The Reactor Vessel Water Level - High,
Level 8 Function is not assumed in the accident and
transient analyses. It was retained since it is a
potentially significant contributor to risk, thus it meets
Criterion 4 of the NRC Policy Statement (Ref. 5).

Reactor Vessel Water Level - High, Level 8 signals for HPCI
are initiated from two level transmitters from the narrow
range water level measurement instrumentation. The Reactor
Vessel Water Level - High, Level 8 Allowable Value is chosen
to prevent flow from the HPCI System from overflowing into
the NSLs.

Two channels of Reactor Vessel Water Level - High, Level 8
'unction are required to be OPERABLE only when HPCI is
required to be OPERABLE. Refer to LCO 3.5.1 for HPCI
Applicability Bases.

3.d. Condensate Header Level - Low (LS-73-56A and B)

Low level in the CST indicates the unavailability of an
adequate supply of makeup water from this normal source.
Normally the suction valves between HPCI and the CST are
open and, upon receiving a HPCI initiation signal, water for
HPCI injection would be taken from the CST. However, if the
water level in the HPCI pump supply header from the CST

falls below a preselected level, first the suppression pool
suction valves automatically open, and then the CST suction

(continued)
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3.d. Condensate Header Level - Low (LS-73-56A and B)
(continued)

valve automatically c1oses. This ensures that an adequate
supply of makeup water is available to the HPCI pump. To
prevent losing suction to the pump, the suction valves are
interlocked so that the suppression pool suction valves must
be open before the CST suction valve automatically closes.
The Function is implicitly assumed in the accident and
transient analyses (which take credit for HPCI) since the
analyses assume that the HPCI suction source is the
suppression pool.

Condensate Header Level - Low signals are initiated from two
level switches. The logic is arranged such that either
1evel switch can cause the suppression pool suction valves
to open and the CST suction valve to close. The Condensate
Header Level - Low Function Allowable Value is high enough
to ensure adequate pump suction head while water is being
taken from the CST.

One channel of the Condensate Header Level - Low Function is
required to be OPERABLE only when HPCI is required to be
OPERABLE. Refer to LCO 3.5.1 for HPCI Applicability Bases.

3.e. Su ression Pool Mater Level - Hi h (LS-73-57A and 8)

Excessively high suppression pool water could result in the
loads on the suppression pool exceeding design values should
there be a blowdown of the reactor vessel pressure through
the safety/relief valves. Therefore, signals indicating
high suppression pool water level are used to transfer the
suction source of KPCI from the CST to the suppression pool
to eliminate the possibility of HPCI continuing to provide
additional water from a source outside containment. To
prevent losing suction to the pump, the suction valves are
interlocked so that the suppression pool suction valves must
be open before the CST suction valve automatically closes.

This Function is implicitly assumed in the accident and
transient analyses (which take credit for HPCI) since the
analyses assume that the HPCI suction source is the
suppression pool.

(continued)
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3.e. Su ression Pool Mater Level - Hi h (LS-73-57A and B)
(continued)

Suppression Pool Mater Level - High signals are initiated
from two level switches. The logic is arranged such that
either switch can cause the suppression pool suction valves
to open and the CST suction valve to close. The Allowable
Value for the Suppression Pool Water Level - High Function
is chosen to ensure that HPCI will be aligned for suction
from the suppression pool before the water level reaches the
point at which suppression pool design loads would be
exceeded.

One channel of Suppression Pool Mater Level,- High Function
is required to be OPERABLE only when HPCI is required to be
OPERABLE. Refer to LCO 3.5.1 for HPCI Applicability Bases.

3.f. Hi h Pressure Coolant In ection Pum Dischar e
Flow - Low B ass (FIS-73-33)

The minimum flow instruments are provided to protect the
HPCI pump from overheating when the pump is operating at
reduced flow. The minimum flow line valve is opened when
low flow is sensed, and the. valve is automatically closed
when the flow rate is adequate to protect the pump. The
High Pressure Coolant Injection Pump Discharge Flow - Low
Function is assumed to be OPERABLE and capable of closing
the minimum flow valve to ensure that the ECCS flow assumed
during the transients and accidents analyzed in References 2
and 3 are met. The core cooling function of the ECCS, along
with the scram action of the RPS, ensures that the fuel peak
cladding temperature remains below the limits of
10 CFR 50.46.

One flow switch is used to detect the HPCI System's flow
rate. The logic is arranged such that the switch causes the
minimum flow valve to open. The logic will close the
minimum flow valve once the closure setpoint is exceeded.

The High Pressure Coolant Injection Pump Discharge Flow-
Low Allowable Value is high enough to ensure that pump flow
rate is sufficient to protect the pump, yet low enough

(continued)
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3.f. Hi h Pressure Coolant In 'ection Pum Dischar e
Flow - Low B ass (FIS-73-33) (continued)

(based on engineering judgment) to ensure that the closure
of the minimum flow valve is initiated to allow full flow
into the core.

One channel is required to be OPERABLE when the HPCI is
required to be OPERABLE. Refer to LCO 3.5. 1 for HPCI
Applicability Bases.

Automatic De ressurization S stem

4.a 5.a. Reactor Vessel Water Level - Low Low Low Level 1

(LS-3-58A-D)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, ADS receives
one of the signals necessary for initiation from this
Function. The Reactor Vessel Water Level - Low Low Low,
Level 1 is one of the Functions assumed to be OPERABLE and
capable of initiating the ADS during the accident analyzed
in Reference 2. The core cooling function of the ECCS,

along with the scram action of the RPS; ensures that the
fuel peak cladding temperature remains below the limits of
10 CFR 50.46.

Reactor Vessel Water Level - Low Low Low, Level 1 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 Low Low, Level 1 Function
are required to be OPERABLE only when ADS is required to be
OPERABLE to ensure that no single instrument failure can
preclude ADS initiation. Two channels input to ADS trip
system A, while the other. two channels input to ADS trip
system B. Refer to LCO 3.5.1 for ADS Applicability Bases.

The Reactor Vessel Water Level - Low Low Low, Level 1

Allowable Value is chosen to allow time for the low pressure
core flooding systems to initiate and provide adequate
cooling.

0 (continued)
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(continued)

4.b 5.b. Dr well Pressure - Hi h (PIS-64-57A-D)

High pressure in the drywell could indicate a break in the
RCPB. Therefore, ADS receives one of the signals necessary
for initiation from this Function in order to minimize the
possibility of fuel damage. The Drywell Pressure - High is
assumed to be OPERABLE and capable of initiating the ADS
during the accidents analyzed in Reference 2. The core
cooling function of the ECCS, along with the scram action of
the RPS, ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

Drywell Pressure - High signals are initiated from four
pressure transmitters that sense drywell pressure. The
Allowable Yalue was selected to be as low as possible and be
indicative of a LOCA inside primary containment.

Four channels of Drywell Pressure - High FOnction are only
required to be OPERABLE when ADS is required to be OPERABLE
to ensure that no single instrument failure can preclude ADS
initiation. Two channels input to ADS trip system A, while
the other two channels input to ADS trip system B. Refer to
LCO 3.5.1 for ADS Applicability Bases.

4.c 5.c. Automatic De ressurization S stem Initiation
Timer

The purpose of the Automatic Depressurization System
Initiation Timer is to delay depressurization of the reactor
vessel to allow the HPCI System time to maintain reactor
vessel water level. Since the rapid depressurization caused
by ADS operation is one of the most severe transients on the
reactor vessel, its occurrence should be limited. By
delaying initiation of the ADS Function, the operator is
given the chance to monitor the success or failure of the
HPCI System to maintain water level, and then to decide
whether or not to allow ADS to initiate, to delay initiation
further by recycling the timer, or to inhibit initiation
permanently. The Automatic Depressurization System
Initiation Timer Function is assumed to be OPERABLE for the
accident analyses of Reference 2 that require ECCS

initiation.

(continued)
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4.c 5.c. Automatic De ressurization S stem Initiation
Timer (continued)

There are two Automatic Depressurization System Initiation
Timer relays, one in each of the two ADS trip systems. The
Allowable Value for the Automatic Depressurization System
Initiation Timer is chosen so that there is still time after
depressurization for the low pressure ECCS subsystems to
provide adequate core cooling.

Two channels of the Automatic Depressurization System
Initiation Timer Function are only required to be OPERABLE

when the ADS is required to be OPERABLE to ensure that no
single instrument failure can preclude ADS initiation. One

channel inputs to ADS trip system A, while the other channel
inputs to ADS trip system B. Refer to LCO 3.5. 1 for ADS

Applicability Bases.

4.d 5.d. Reactor Vessel Water Level - Low Level 3~fi (LI5-3-184 d 1 5)

The Reactor Vessel Water Level - Low, Level 3 (Confirmatory)
Function is used by the ADS only as a confirmatory low water
level signal. ADS receives one of the signals necessary for
initiation from Reactor Vessel Water Level - Low Low Low,
Level 1 signals. In order to prevent spurious initiation of
the ADS due to spurious Level 1 signals, a Level 3

(Confirmatory) signal must also be received before ADS

initiation commences.

Reactor Vessel Water Level - Low, Level 3 (Confirmatory)
signals are initiated from two 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.

Two channels of Reactor Vessel Water Level - Low, Level 3

(Confirmatory) Function are only required to be OPERABLE

when the ADS is required to be OPERABLE to ensure that no

single instrument failure can preclude ADS initiation. One

channel inputs to ADS trip system A, while the other channel
inputs to ADS trip system B. Refer to LCO 3.5. 1 for ADS

Applicability Bases.

(continued)
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(continued)

4.e 4.f S.e 5.f. Core S ra and Low Pressure Coolant
In 'ection Pum Dischar e Pressure - Hi h (PS-75-7, 16, 35,
44 and PS-74-SA and B, -19A and B, -31A and B, -42A and B)

The Pump Discharge Pressure - High signals from the CS and
LPCI pumps are used as permissives for ADS initiation,
indicating that there is a source of low pressure cooling
water available once the ADS has depressurized the vessel.
Pump Discharge Pressure - High is one of the Functions
assumed to be OPERABLE and capable of permitting ADS

initiation during the events analyzed in Reference 2 with an
assumed HPCI failure. For these events the ADS

depressurizes the reactor vessel so that the low pressure
ECCS can perform the core cooling functions. This core
cooling function of the ECCS, along with the scram action of
the RPS, ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

e
Pump discharge pressure signals are initiated from twelve
pressure switches, two on the discharge side of each RHR

(LPCI) pump and one on the discharge side of each CS pump.
There are two ADS low pressure ECCS pump permissives in each
trip system. Each of these permissives receives inputs from
all four RHR (LPCI) pumps (different signals for each
permissive) and two CS pumps, one from each subsystem
(different pumps for each permissive). In order to generate
an ADS permissive in one trip system, it is necessary that
only one LPCI pump or two CS pumps (CS pumps A or B and
either C or D) indicate the high discharge pressure
condition. The Pump Discharge Pressure - High Allowable
Value is less than the pump discharge pressure when the pump
is operating in a full flow mode and high enough to avoid
any condition that results in a discharge pressure
permissive when the CS and LPCI pumps are aligned for
injection and the pumps are not running. The actual
operating point of this function is not assumed in any
transient or accident analysis. However, this function is
indirectly assumed to operate (in Reference 2) to provide
the ADS permissive to depressurize the RCS to allow the ECCS

low pressure systems to operate.

Twelve channels of Core Spray and Low Pressure Coolant
Injection Pump Discharge Pressure - High Function are only
required to be OPERABLE when the ADS is required to be
OPERABLE to ensure that no single instrument failure can

(continued)
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4.e 4.f 5.e 5.f. Core S ra and Low Pressure Coolant
In 'ection Pum Dischar e Pressure - Hi h (PS-75-7, 16, 35,
44 and PS-74-SA and B, -19A and B, -31A and B, -42A and B)
(continued)

preclude ADS initiation. Four CS channels associated with
CS pumps A through D and eight LPCI channels associated with
LPCI pumps A through D are required for both trip systems.
Refer to LCO 3.5.1 for ADS Applicability Bases.

4. 5. . Automatic De ressurization S stem Hi h Dr well
Pressure 8 ass Timer

One of the signals required for ADS initiation is Drywell
Pressure - High. However, if the event requiring ADS
initiation occur s outside the drywell (e.g., main steam line
break outside containment), a high drywell pressure signal
may never be present. Therefore, the Automatic
Depressurization System High Drywell Pressure Bypass Timer
is used to bypass the Drywell Pressure - High Function after
a certain time period has elapsed. Operation of the
Automatic Depressurization System High Drywell Pressure
Bypass Timer Function is not assumed in any accident
analysis. The instrumentation was installed to meet
requirements of NUREG-0737, Item II.K.3.18 (Ref. 6) and is
retained in the TS because ADS is part of the primary
success path for mitigation of a DBA.

There are four Automatic Depressurization System High
Drywell Pressure Bypass Timer relays, two in each of the two
ADS trip systems. The Allowable Value for the Automatic
Depressurization System High Drywell Pressure Bypass Timer
is chosen to ensure that there is still time after
depressurization for the low pressure ECCS subsystems to
provide adequate core cooling.

Two channels in each trip system of the Automatic
Depressurization System High Drywell Pressure Bypass Timer
Function are only required to be OPERABLE when the ADS is
required to be OPERABLE to ensure that no single instrument
failure can preclude ADS initiation. Refer to LCO 3.5.1 for
ADS Applicability Bases.

(continued)
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ACTIONS A Note has been provided to modify the ACTIONS related to
ECCS 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
ECCS instrumentation channels provide appropriate
compensatory measures for separate inoperable Condition
entry for each inoperable ECCS instrumentation channel.

A.l

Required Action A.l directs entry into the appropriate
Condition referenced in Table 3.3.5.1-1. The applicable
Condition referenced in the table is Function dependent.
Each time a channel is discovered inoperable, Condition A is
entered for that channel and provides for transfer to the
appropriate subsequent Condition.

B.l B.2 and B.3

Required Actions B.l and B.2 are intended to ensure that
appropriate actions are taken if multiple, inoperable,
untripped channels within the same Function result in
redundant automatic initiation capability being lost for the
feature(s). Required Action B.l features would be those
that are initiated by Functions l.a, 1.b, 2.a, and 2.b
(e.g., low pressure ECCS). The Required Action B.2 system
would be HPCI. For Required Action B.l, redundant automatic
initiation capability is lost if (a) two or more
Function l.a channels are inoperable and untripped such that
both trip systems lose initiation capability, (b) two or
more Function 2.a channels are inoperable and untripped such
that both trip systems lose initiation capability, (c) two
or more Function 1.b channels are inoperable and untripped
such that both trip systems lose initiation capability, on
(d) two or more Function Z.b channels are inoperable and
untripped such that both trip systems lose initiation
capability. For low pressure ECCS, since each inoperable

(continued)
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channel would have Required Action B. 1 applied separately
(refer to ACTIONS Note), each inoperable channel would only
require the affected portion of the associated system of low
pressure ECCS to be declared inoperable. However, since
channels in both associated low pressure ECCS subsystems
(e.g., both CS subsystems) are inoperable and untripped, and
the Completion Times started concurrently for the channels
in both subsystems, this results in the affected portions in
the associated low pressure ECCS being concurrently declared
inoperable.

For Required Action B.2, automatic HPCI initiation
capability is lost if two or more Function 3.a or two or
more Function 3.b channels are inoperable and untripped such
that the trip system loses initiation capability. In this
situation (loss of automatic HPCI initiation capability),
the 24 hour allowance of Required Action B.3 is not
appropriate and the HPCI System must be declared inoperable
within 1 hour. As noted (Note 1 to Required Action B. 1),
Required Action B. 1 is only applicable in MODES 1, 2, and 3.
In MODES 4 and 5, the specific initiation time of the low
pressure ECCS is not assumed and the probability of a LOCA

is lower. Thus, a total loss of initiation capability for
24 hours (as allowed by Required Action B.3) is allowed
during MODES 4 and 5. There is no similar Note provided for
Required Action B.2 since HPCI instrumentation is not
required in MODES 4 and 5; thus, a Note is not necessary.

Notes are also provided (Note 2 to Required Action B.l and
the Note to Required Action B.2) to delineate which Required
Action is applicable for each Function that requires entry
into Condition B if an associated channel is inoperable.
This ensures that the proper loss of initiation capability
check is performed. Required Action B. 1 (the Required
Action for certain inoperable channels in the low pressure
ECCS subsystems) is not applicable to Function 2.e, since
this Function provides backup to administrative controls
ensuring that operators do not divert LPCI flow from
injecting into the core when needed. Thus, a total loss of
Function 2.e capability for 24 hours is allowed, since the
LPCI subsystems remain capable of performing their intended
function.

(continued)
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The Completion-Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action B. 1, the Completion Time only begins
upon discovery that redundant features in the same system
(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable, untripped channels within the same
Function as described in the paragraph above. For Required
Action B.2, the Completion Time only begins upon discovery
that the HPCI System cannot be automatically initiated due
to inoperable, untripped channels within the same Function
as described in the paragraph above. The 1 hour Completion
Time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for
restoration or tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 24 hours has been shown to
be acceptable (Ref. 4) to permit restoration of any
inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, the channel must be placed in
the tripped condition per Required Action B.3. Placing the
inoperable channel in trip would conservatively compensate
for the inoperability, restore capability to accommodate a
single failure, and allow operation to continue.
Alternately, if it is not desired to place the channel in
trip {e.g., as in the case where placing the inoperable
channel in trip would result in an initiation), Condition H

must be entered and its Required Action taken.

C.l and C.2

Required Action C.l is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
the same Function result in redundant automatic

initiation'apability

being lost for the feature(s). Required
Action C.l features would be those that are initiated by
Functions 1.c, 2.c, 1.e, 2.d, and 2.f {i.e., low pressure
ECCS). Redundant automatic initiation capability is lost if

(continued)
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either (a) four Function 1.c channels are inoperable (i.e.,
both channels in both trip systems are inoperable), (b) two
or more Function 2.c channels are inoperable such that both
trip systems lose initiation capability, (c) two or more
Function 2.d channels are inoperable such that both trip
systems lose initiation capability, (d) one or more Function
l.e channels are inoperable in both trip system s(i.e., at
least one CS pump in both subsystems is affected), or (e)
multiple Function 2.f channels are inoperable such that the
trip systems cannot start both LPCI pumps in at least one
subsystem. In this situation (loss of redundant automatic
initiation capability), the 24 hour allowance of Required
Action C.2 is not appropriate and the feature(s) associated
with the inoperable channels must be declared inoperable
within 1 hour. Since each inoperable channel would have
Required Action C. 1 applied separately (refer to ACTIONS

Note), each inoperable channel would only require the
affected portion of the associated system to be declared
inoperable. However, since channels for both low pressure
ECCS subsystems are inoperable (e.g., both CS subsystems),
and the Completion Times started concurrently for the
channels in both subsystems, this results in the affected
portions in both subsystems being concurrently declared
inoperable. For Functions 1.c, 2.c, l.e, 2.d, and 2.f, the
affected portions are the associated low pressure ECCS

pumps. As noted (Note 1), Required Action C. 1 is only
applicable in MODES 1, 2, and 3.

In MODES 4 and 5, the specific initiation time of the ECCS

is not assumed and the probability of a LOCA is lower.
Thus, a total loss of automatic initiation capability for
24 hours (as allowed by Required Action C.2) is allowed
during MODES 4 and 5.

Note 2 states that Required Action C.l is only applicable
for Functions 1.c, 2.c, l.e, 2.d, and 2.f. Required
Action C. 1 is also not applicable to Function 3.c (which
also requires entry into this Condition if a channel in this
Function is inoperable), since the loss of one channel
results in a loss of the Function (two-out-of-two logic).
This loss was considered during the development of
Reference 4 and considered acceptable for the 24 hours
allowed by Required Action C.2.

(continued)
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The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoper abilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action C.l, the Completion Time only begins
upon discovery that the same feature in both subsystems
(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable channels within the same Function as
described in the paragraph above. The I hour Completion
Time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for
restoration of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 24 hours has been shown to
be acceptable (Ref. 4) to permit restoration of any
inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, Condition H must be enter ed
and its Required Action taken. The Required Actions do not
allow placing the channel in trip since this action would
either cause the initiation or it would not necessarily
result in a safe state for the channel in all events.

D.l

Required Action D.l is intended to ensure that appropriate
actions are taken if an inoperable, untripped channel within
the same Function results in a complete loss of automatic
component initiation capability for the HPCI System. Since
Table 3.3.5.1-1 only requires one channel to be OPERABLE,
automatic component initiation capability is lost if the one
required Function 3.d channel or the one required
Function 3.e channel is inoperable and untripped. In this
situation (loss of automatic suction swap), the HPCI system
must be declared inoperable within I hour. As noted,
Required Action D.l is only applicable if the HPCI pump
suction is not aligned to the suppression pool, since, if
aligned, the Function is already performed.

,~ (continued)
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The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. The
1 hour Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

E.l and E.2

Required Action E.l is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
the Core Spray Pump Discharge Flow - Low Bypass Function
results in redundant automatic initiation capability being
lost for the feature(s). Automatic initiation capability of
the Core Spray Pump Discharge Flow - Low (Bypass) Function
in both CS subsystems is lost if two Function 1.d channels
are inoperable. In this situation (loss of capability for
both subsystems), the 7 day allowance of Required Action E.2
is not appropriate and the subsystem associated with each
inoperable channel must be declared inoperable within 1

hour. Since each inoperable channel would have Required
Action E.l applied separately (r efer to ACTIONS Note), each
inoperable channel would only require the affected CS pump
to be declared inoperable. However, since channels for both
CS subsystems are inoperable, and the completion times
started concurrently for both channels this results in all
four pumps being concurrently declared inoperable. As noted
(Note 1 to Required Action E.l), Required Action E.l is only
applicable in MODES 1, 2, and 3. In MODES 4 and 5, the
specific initiation time of the ECCS is not assumed and the
probability of a LOCA is lower. Thus, a total loss of
initiation capability for 7 days (as allowed by Required
Action E.2) is allowed during MODES 4 and 5. A Note is also
provided (Note 2 to Required Action E. 1) to delineate that
Required Action E.l is only applicable to Function 1.d.
Required Action E. 1 is not applicable to HPCI Function 3.f
since the loss of one channel results in a loss of the
Function (one-out-of-one logic). This loss was considered
during the development of Reference 4 and considered
acceptable for the 7 days allowed by Required Action E.2.

(continued)
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The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."

For Required Action E.l, the Completion Time only begins
upon discovery that a redundant feature in the same system
(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable channels within the same Function as
described in the paragraph above. The 1 hour Completion
Time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for
restoration of channels.

If the instrumentation that controls the CS pump minimum
flow valve is inoperable, such that the valve will not
automatically open, extended CS pump operation with no
injection path. available could lead to pump overheating and
failure. If there were a failure of the instrumentation,
such that the valve would not automatically close, a portion
of the pump flow could be diverted from the reactor vessel
injection path, causing insufficient core cooling. These
consequences can be averted by the operator's manual control
of the valve, which would be adequate to maintain ECCS pump
protection and required flow. Furthermore, other ECCS pumps
would be sufficient to complete the assumed safety functionif no additional single failure were to occur. The 7 day
Completion Time of Required Action E.2 to restore the
inoperable channel to OPERABLE status is reasonable based on
the remaining capability of the associated ECCS subsystems,
the redundancy available in the ECCS design, and the low
probability of a DBA occurring during the allowed.out of
service time. If the inoperable channel cannot be restored
to OPERABLE status within the allowable out of service time,
Condition H must be entered and its Required Action taken.
The Required Actions do not allow placing the channel in
trip since this action would not necessarily result in a
safe state for the channel in all events.

(continued)
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ACTIONS
(continued)

F.l and F.2

Required Action F.l is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within similar ADS trip system A and B Functions
result in redundant automatic initiation capability being
lost for the ADS. Redundant automatic initiation capability
is lost if either (a) one or more Function 4.a channels and
one or more Function 5.a channels are inoperable and
untripped, (b) one or more Function 4.b channels and one or
more Function 5.b channels are inoperable and untripped, or
(c) one or more Function 4.d channels and one or more
Function 5.d channels are inoperable and untripped.

In this situation (loss of automatic initiation capability),
the 96 hour or 8 day allowance, as applicable, of Required
Action F.2 is not appropriate and all ADS valves must be
declared inoperable within I hour after discovery of loss of
ADS initiation capability.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action F. 1, the Completion Time only begins
upon discovery that the ADS cannot be automatically
initiated due to inoperable, untripped channels within
similar ADS trip system Functions as described in the
paragraph above. The I hour Completion Time from discovery
of loss of initiation capability is acceptable because it
minimizes risk while allowing time for restor ation or
tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an

allowable out of service time of 8 days has been shown to be

acceptable (Ref. 4) to permit restoration of any inoperable
channel to OPERABLE status if both HPCI and RCIC are
OPERABLE. If either HPCI or RCIC is inoperable, the time is
shortened to 96 hours. If the status of HPCI or RCIC

changes such that the Completion Time changes from 8 days to
96 hours, the 96 hours begins upon discovery of HPCI or RCIC

inoperability. However, the total time for an inoperable,
untripped channel cannot exceed 8 days. If the status of
HPCI or RCIC changes such that the Completion Time changes

(continued)
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ACTIONS F. 1 and F.2 (continued)

from 96 hours to 8 days, the "time zero" for beginning the
8 day "clock" begins upon discovery of the inoperable,
untripped channel. If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, the channel must be placed in the tripped
condition per Required Action F.2. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single
failure, and allow operation to continue. Alternately, ifit is not desired to place the channel in trip (e.g., as in
the case where placing the inoperable channel in trip would
result in an initiation), Condition H must be entered and
its Required Action taken.

G.l and G.2

Required Action G. 1 is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
similar ADS trip system Functions result in automatic
initiation capability being lost for the ADS.Automatic
initiation capability is lost if either (a) one Function 4.c
channel and one Function S.c channel are inoperable, (b) a
combination of Function 4.e, 4.f, 5.e, and 5.f channels are
inoperable such that channels associated with five or more
low pressure ECCS pumps are inoperable, or (c) one or more
Function 4.g channels and one or more Function 5.g channels
are inoperable.

In this situation (loss of automatic initiation capability),
the 96 hour or 8 day allowance, as applicable, of Required
Action G.2 is not appropriate, and all ADS valves must be
declared inoperable within I hour after discovery of loss of
ADS initiation capability.

(continued)
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ACTIONS G. 1 and G.2 (continued)

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action G. 1, the Completion Time only begins
upon discovery that the ADS cannot be automatically
initiated due to inoperable channels within similar ADS trip
system Functions as described in the paragraph above. The
1 hour Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 8 days has been shown to be
acceptable (Ref. 4) to permit restoration of any inoperable
channel to OPERABLE status if both HPCI and RCIC are
OPERABLE (Required Action G.2). If either HPCI or RCIC.is
inoperable, the time shortens to 96 hours. If the status of
HPCI or RCIC changes such that the Completion Time changes
from 8 days to 96 hours, the 96 hours begins upon discovery
of HPCI or RCIC inoperability. However, the total time for
an inoperable channel cannot exceed 8 days. If the status
of HPCI or RCIC changes such that the Completion Time
changes from 96 hours to 8 days, the "time zero" for
beginning the 8 day "clock" begins upon discovery of the
inoperable channel. If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, Condition H must be entered and its Required
Action taken. The Required Actions do not allow placing the
channel in trip since this action would not necessarily
result in a safe state for the channel in all events.

H.l

With any Required Action and associated Completion Time not
met, the associated feature(s) may be incapable of
performing the intended function, and the supported
feature(s) associated with inoperable untripped channels
must be declared inoperable immediately.

0 (continued)
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SURVEILLANCE
RE(UIREHENTS

As noted in the beginning of the SRs, the SRs for each ECCS
instrumentation Function are found in the SRs column of
Table 3.3.5.1-1.

The Surveillances are modified by a second Note (Note 2) 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 as follows: (a) for Functions 3.c
and 3.f; and (b) for Functions other than 3.c and 3.f
provided the associated Function or redundant Function
maintains ECCS initiation 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. 4)
assumption of the average time required to perform

channel'urveillance.That analysis demonstrated that the 6 hour
testing allowance does not significantly reduce the
probability that the ECCS will initiate when necessary.

SR 3.3.5.1.1

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
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the 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.

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.5. 1. 1 (continued)

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 3.3.5.1.2

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensur e 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 Frequency of 92 days is based on the reliability
analyses of Reference 4.

SR 3.3.5.1.3 SR 3.3.5.1.4 and SR 3.3.5.1.5

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.

The Frequencies of SR 3.3.5.1.3, SR 3.3.5.1.4, and SR

3.3.5.1.5 are based upon the magnitude of equipment drift in
the setpoint analysis.

SR 3.3.5.1.6

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initiation logic for a specific
channel. The system functional testing performed in
LCO 3.5. 1, LCO 3.5.2, LCO 3.7.2, and LCO 3.8. 1 overlaps this

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.5.1.6 (continued)

Surveillance to 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.

REFERENCES 1. FSAR, Section 8.5.

2. FSAR, Section 6.5.

3. FSAR, Chapter 14.

4. NEDC-30936-P-A, "BWR Owners'roup Technical
Specification Improvement Analyses for ECCS Actuation
Instrumentation, Part 2," December 1988.

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

6. NUREG-0737, "Clarification of TMI Action Plan
Requirements," October 31, 1980.
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B 3.3.5.2

B 3. 3 INSTRUMENTATION

~ ~B 3.3.5.2 Reactor Core Isolation Cooling (RCIC) System Instrumentation

BASES

BACKGROUND The purpose of the RCIC System instrumentation is to
initiate actions to ensure adequate core cooling when the
reactor vessel is isolated from its primary heat sink (the
main condenser) and normal coolant makeup flow from the
Reactor Feedwater System is unavailable, such that
initiation of the low pressure Emergency Core Cooling
Systems (ECCS) pumps does not occur. A more complete
discussion of RCIC System operation is provided in the Bases
of LCO 3.5.3, "RCIC System."

The RCIC System may be initiated by either automatic or
manual means. Automatic initiation occurs for conditions of
.reactor vessel Low Low water level. The variable is
monitored by four transmitters that are connected to four
trip units. The outputs of the trip units are connected to
relays whose contacts are arranged in a one-out-of-two taken
twice logic arrangement. Once initiated, the RCIC logic
seals in and can be reset by the operator only when the
reactor vessel water level signals have cleared.

The RCIC test line isolation valve is closed on a RCIC
initiation signal to allow full system flow.

There are two sources of water for RCIC operation. Reactor
grade water in the CST is the normal source and the
suppression pool is the alternate source. Although the RCIC
System does not monitor the water levels in the High
Pressure Coolant Injection (HPCI) supply header from the
condensate storage tank (CST) and the suppression pool,
administrative controls are in place that direct the
transfer from the CST to the suppression pool when the HPCI

System automatically transfers on low HPCI pump supply
header level or high suppression pool level.

The RCIC System provides makeup water to the reactor until
the reactor vessel water level reaches the high water level
(Level 8) trip (two-out-of-two logic), at which time the
RCIC steam supply closes and the minimum flow valve closes,
if open. The RCIC System restarts if vessel level again
drops to the low level initiation point (Level 2).

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The function of the RCIC System to provide makeup coolant to
the reactor is used to respond to transient events. The
RCIC System is not an Engineered Safety Feature System and
no credit is taken in the safety analyses for RCIC System
operation. Based on its contribution to the reduction of
overall plant risk, however, the system, and therefore its
instrumentation meets Criterion 4 of the NRC Policy
Statement (Ref. 2). Certain instrumentation 'Functions are
retained for other reasons and are described below in the
individual Functions discussion.

The OPERABILITY of the RCIC System instrumentation is
dependent upon the OPERABILITY of the individual
instrumentation channel Functions specified in
Table 3.3.5.2-1. Each Function must have a required number
of OPERABLE channels with their setpoints within the
specified Allowable Values, where appropriate. A channel is
inoperable if.its actual trip setpoint is not within its
required Allowable Value. The setpoint is calibrated
consistent with applicable setpoint methodology assumptions
(nominal trip setpoint).

Allowable Values are specified for each RCIC System
instrumentation Function specified in the Table. Nominal
trip setpoints are specified in the setpoint calculations.
The nominal setpoints are selected to ensure that the
setpoints do not exceed the Allowable Value between CHANNEL

CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within its
Allowable Value, is acceptable. Each Allowable Value
specified accounts for instrument uncertainties appropriate
to the Function. These uncertainties are described in the
setpoint methodology.

The individual Functions are required to be OPERABLE in
NODE 1, and in MODES 2 and 3 with reactor steam dome

pressure > 150 psig since this is when RCIC is required to
be OPERABLE. (Refer to LCO 3.5.3 for Applicability Bases
for the RCIC System.)

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

(continued)
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(continued)

1. Reactor Vessel Water Level - Low Low Level 2
(LIS-3-58A-0)

Low reactor pressure vessel (RPV) water level indicates that
normal feedwater flow is insufficient to maintain reactor
vessel water level and that the capability to cool the fuel
may be threatened. Should RPV water level decrease too far,
fuel damage could result. Therefore, the RCIC System is
initiated at Level 2 to assist in maintaining water level
above the top of the active fuel.

Reactor Vessel Water Level - Low Low, Level 2 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.

The Reactor Vessel Mater Level - Low Low, Level 2 Allowable
Value is set high enough such that for complete loss of
feedwater flow, the RCIC System flow with high pressure
coolant injection assumed to fail will be sufficient to
avoid initiation of low pressure ECCS at Level l.
Four channels of Reactor Vessel Water Level - Low Low,
Level 2 Function are available and are required to be
OPERABLE when RCIC is required to be OPERABLE to ensure that
no single instrument failure. can preclude RCIC initiation.
Refer to LCO 3.5.3 for RCIC Applicability Bases.

2. Reactor Vessel Water Level - Hi h Level 8
(LIS-3-208A and 208C)

High RPV water level indicates that sufficient cooling water
inventory exists in the reactor vessel such that there is no
danger to the fuel. Therefore, the Level 8 signal is used
to close the RCIC steam supply valve to prevent overflow
into the main steam lines (MSLs).

Reactor Vessel Mater Level - High, Level 8 signals for RCIC
are initiated from two level transmitters from the narrow
range water level measurement instrumentation, which 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.

(continued)
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LCO, and
APPLICABILITY

2. Reactor Vessel Water Level - Hi h Level 8
(LIS-3-208A and 208C) (continued)

The Reactor Vessel Water Level - High, Level 8 Allowable
Value is high enough to preclude closing the RCIC steam
supply valve, yet low enough to trip the RCIC System prior
to water overflowing into the MSLs.

Two channels of Reactor Vessel Water Level - High, Level 8
Function are available and are required to be OPERABLE when
RCIC is required to be OPERABLE. Refer to LCO 3.5.3 for
RCIC Applicability Bases.

ACTIONS A Note has been provided to modify the ACTIONS related to
RCIC System 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 RCIC System 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 RCIC System
instrumentation channel.

A.1

Required Action A. 1 directs entry into the appropriate
Condition referenced in Table 3.3.5.2-1. The applicable
Condition referenced in the Table is Function dependent.
Each time a channel is discovered to be inoperable,
Condition A is entered for that channel and provides for
transfer to the appropriate subsequent Condition.

(continued)
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ACTIONS
(continued)

8. 1 and 8.2

Required Action B. 1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in a complete loss
of automatic initiation capability for the RCIC System. In
this situation (loss of automatic initiation capability),
the 24 hour allowance of Required Action B.2 is not
appropriate, and the RCIC System must be declared inoperable
within 1 hour after discovery of loss of RCIC initiation
capability.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action B. 1, the Completion Time only begins
upon discovery that the RCIC System cannot be automatically
initiated due to two or more inoperable, untripped Reactor
Vessel Mater Level - Low Low, Level 2 channels such that the
trip system loses initiation capability. The 1 hour
Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

Because of the redundancy of sensors available to provide
initiation signals and the fact that the RCIC System is not
assumed in any accident or transient analysis, an allowable
out of service time of 24 hours has been shown to be
acceptable (Ref. 1) to permit restoration of any inoperable
channel to OPERABLE status. For conservatism, in some
transient analyses, RCIC flow rates were used rather than
HPCI flow rates. If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, the channel must be placed in the tripped
condition per Required Action B.2. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a,single
failure, and allow operation to continue. Alternately, ifit is not desired to place the channel in trip (e.g., as in
the case where placing the inoperable channel in trip would
result in an initiation), Condition D must be entered and
its Required Action taken.

,0
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ACTIONS
(continued)

C.1

A risk based analysis was performed and determined that an
allowable out of service time of 24 hours (Ref. 1) is
acceptable to permit restoration of any inoperable channel
to OPERABLE status (Required Action C.l). A Required Action
(similar to Required Action B.l) limiting the allowable out
of service time, if a loss of automatic RCIC initiation
capability exists, is not required. This Condition applies
to the Reactor Vessel Mater Level - High, Level 8 Function
whose logic is arranged such that any inoperable channel
will result in a loss of automatic RCIC initiation
capability. As stated above, this loss of automatic RCIC
initiation capability was analyzed and determined to be
acceptable. The Required Action does not allow placing a
channel in trip since this action would not necessarily
result in a safe state for the channel in all events.

D.l

With any Required Action and associated Completion Time not
met, the RCIC System may be incapable of performing the
intended function, and the RCIC System must be declared
inoperable immediately.

SURVEILLANCE
RE(U IRENENTS

As noted in the beginning of the SRs, the SRs for each RCIC
System instrumentation Function are found in the SRs column
of Table 3.3.5.2-1.

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 as follows:
(a) for up to 6 hours for Function 2; and (b) for up to
6 hours for Function 1, provided the associated, Function
maintains trip 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. 1)
assumption of the average time required to perform channel
surveillance. That analysis demonstrated that the 6 hour

(continued)
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(continued)

testing allowance does not significantly reduce the
probability that the RCIC will initiate when necessary.

SR 3.3.5.2.1

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 parameter on other similar
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the 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 3.3.5.2.2

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 Frequency of 92 days is based on the reliability
analysis of Reference 1.

(continued)
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(continued)

SR 3.3.5.2.3

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.

The Frequency of SR 3.3.5.2.3 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 3.3.5.2.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initiation logic for a specific
channel. The system functional testing performed in
LCO 3.5.3 overlaps this Surveillance to provide complete
testing of the 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.

REFERENCES 1. GENE-770-06-2, "Addendum to Bases for Changes to
Surveillance Test Intervals and Allowed Out-of-Service
Times for Selected Instrumentation Technical
Specifications," February 1991.

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

BFN-UNIT 1 B 3.3-145 Amendment *Rl



Primary Containment Isolation Instrumentation
B 3.3.6.1,

B 3.3 INSTRUMENTATION

B 3.3.6. 1 Primary Containment Isolation Instrumentation

BASES

BACKGROUND The primary containment isolati.on instrumentation
automatically initiates closure of appropriate primary
containment isolation valves (PCIVs). The function of the
PCIVs, in combination with other accident mitigation
systems, is to limit fission product release during and
following postulated Design Basis Accidents (DBAs). Primary
containment isolation within the time limits specified for
those isolation valves designed to close automatically
ensures that the release of radioactive material to the
environment will be consistent with the assumptions used in
the analyses for a DBA.

The isolation instrumentation includes the sensors, relays,
and switches that are necessary to cause initiation of
primary containment and reactor coolant pressure boundary
(RCPB) isolation. Most channels include electronic
equipment (e.g., trip units) that compares measured input
signals with pre-established setpoints. When the setpoint
is exceeded, the channel output relay actuates, which then
outputs a primary containment isolation signal to the
isolation logic. Functional diversity is provided by
monitoring a wide range of independent parameters. The
input parameters to the isolation logics are (a) reactor
vessel water, level, (b) area ambient temperatures, (c) main
steam line (MSL) flow measurement, (d) Standby Liquid
Control (SLC) System initiation, (e) main steam line
pressure, (f) high pressure coolant i.njection (HPCI) and

reactor core isolation cooling (RCIC) steam line flow,
(g) drywell pressure, (h) HPCI and RCIC steam line pressure,
(i) HPCI and RCIC turbine exhaust diaphragm pressure, and

(j) reactor steam dome pressure. Redundant sensor input
signals from each parameter are provided for initiation of
isolation. The only exception is SLC System initiation.

Primary containment isolation instrumentation has inputs to
the trip logic of the isolation functions listed below.

(continued)
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(continued)
1. Main Steam Line Isolation

The MSL Isolation Reactor Vessel Water Level - Low Low Low,
Level 1 and Main Steam Line Pressure - Low Functions each
contain four channels. One channel for each function is
provided in each of the four Primary Containment Isolation
System (PCIS) trip channels (trip channels Al and A2 for
PCIS trip system A and trip channels Bl and B2 for PCIS trip
system B). The Hain Steam Line Flow - High and Hain Steam
Tunnel Temperature - High Functions each contain 16
channels. Each PCIS trip channel receives four inputs from
each of these functions, one flow input from each HSL and
one temperature input from each of the four areas monitored.
Any one of these inputs will trip the associated PCIS trip
channel.

r

The PCIS trip channel output relays are arranged in logic
systems for the Hain Steam Isolation Valves (separate logic
systems for the inboard and outboard valves) such that PCIS
trip channels Al or A2 and Bl or B2 must trip (one-out-of-
two taken twice logic) to cause an isolation of the Hain
Steam Isolation Valves (HSIVs).

The PCIS trip channel output relays are arranged in logic
systems for the MSL Drain Valves and Recirculation Loop
Sample Valves such that both PCIS trip channels A1 and Bl
must trip to isolate the inboard valves and both PCIS trip
channels A2 and 82 must trip to isolate the outboard valves.
This is effectively a two-out-of-two logic for each valve.
The Recirculation Loop Sample Valves are isolated only by
the Reactor Vessel Water Level - Low Low Low, Level 1

Function.

HSL Isolation Functions isolate the Group 1 valves as
described above.

2. Primar Containment Isolation

The Primary Containment Isolation Functions each contain
four channels. One channel for each Function is provided in
each of the four PCIS trip channels (trip channels Al and A2
for PCIS trip system A and trip channels Bl and 82 for PCIS
trip system B). Any one of these inputs will trip the
associated PCIS trip channel. The PCIS trip channel output

0
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BACKGROUND 2. Primar Containment Isolation (continued)

relays are arranged in logic systems such that PCIS trip
channels Al or A2 and Bl or B2 must trip (one-out-of-two
taken twice logic) to cause an isolation. For most
penetrations a logic system initiates isolation of its
associated inboard primary containme'nt isolation valves,
while another logic system initiates isolation of its
associated'outboard primary containment isolation valves, so
that operation of either logic isolates the penetration.

Primary Containment Isolation Drywell Pressure - High and
Reactor Vessel Water Level - Low, Level 3 Functions are
required for isolation of the Group 2 (excluding RHR valves
for SDC), 6 and 8 valves.

3 4. Hi h Pressure Coolant In 'ection S stem Isolation and
Reactor Core Isolation Coolin S stem Isolation

0
The Steam Line Flow - High Functions for HPCI and RCIC each
receive input from two channels, one per trip system. The
channel output relays are arranged in logic systems using a
one-out-of-two logic (redundant logic systems for most
isolation valves).

The Steam Supply Line Pressure - Low and Turbine Exhaust
Diaphragm Pressure - High Functions for HPCI and RCIC each
contain four channels in a single trip system. The Steam
Supply Line Pressure - Low channels are arranged in a series
of logic parallel pairs to form one-out-of-two taken twice
logic. Each HPCI isolation valve receives a single isolation
signal from this logic. Each RCIC isolation valve receives
an isolation signal from this logic through redundant logic
systems. The trip system for the Turbine Exhaust Diaphragm
Pressure - High Function contains two trip channels. Each
trip channel contains two instrument channels (logic
parallel pair). The output relays for the trip channels are
arranged in logic systems (redundant logic systems for most
isolation valves) such that both trip channels must trip
(effectively one-out-of-two taken twice logic for the
instrument channels) to cause an isolation.

The HPCI and RCIC Area Temperature - High Functions each
contain sixteen channels, four Pump Room Area and twelve

(continued)
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Reactor Core Isolation Coolin S stem Isolation (continued)

Torus Area channels (four channels for each area monitored).
Each trip system contains two trip channels; Logic A trip
channel 1 (trip channel output relay 23A-K34 for HPCI and
13A-K10 for RCIC) and trip channel 2 (trip channel output
relay 23A-K35 for HPCI and 13A-Kll for RCIC) and Logic B

trip channel 1 (trip channel output relay 23A-K6 for HPCI
and 13A-K30 for RCIC) and trip channel 2 (trip channel
output relay 23A-K8 for HPCI and 13A-K31 for RCIC). Each
trip channel receives one input from each of the four areas
monitored. Any one of these inputs will trip the associated
trip channel. The trip channel output relays are arranged in
logic systems (redundant logic systems for most isolation
valves) such that trip channel 1 of either the A or B Logic
and trip channel 2 of either the A or B Logic must trip
(one-out-of-two taken twice logic) to cause an isolation.

HPCI and RCIC Functions isolate the Group 4 and 5 valves.

5. Reactor Water Cleanu S stem Isolation

The RWCU Isolation Reactor Vessel Mater Level - Low, Level 3

Function contains four channels. Each of the six Area
Temperature - High Functions contain four channels which
monitor the area associated with the Function. One channel
for each of these RMCU Isolation Functions are provided in
each of the four PCIS trip channels (trip channels Al and A2
for PCIS trip system A and trip channels Bl and B2 for PCIS

trip system B). Any one of these inputs will trip the
associated PCIS trip channel. The PCIS trip channel output
relays are arranged in logic systems (one logic system for
the inboard valve and one logic system for the outboard
valve) such that PCIS trip channels Al or A2 and Bl or B2

must trip (one-out-of-two taken twice logic) to cause an
isolation. The SLC System Initiation Function provides an

isolation signal to close both RWCU isolation valves.

RWCU Isolation Functions are required for isolation of the
Group 3 valves.

(continued)
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6. Shutdown Coolin S stem Isolation

The Shutdown Cooling System Isolation Reactor Vessel Mater
Level - Low, Level 3 and Drywell Pressure - High Functions
each contain four channels. One channel for each Function is
provided in each of the four PCIS trip channels (trip
channels Al and A2 for PCIS trip system A and trip channels
Bl and B2 for PCIS trip system B). Any one of these inputs
will trip the associated PCIS trip channel. The PCIS trip
channel output relays are arranged in logic systems (each
division of logic provides a signal for one RHR LPCI to
Reactor isolation valve and one RHR SDC Supply isolation
valve) such that PCIS trip channels Al or A2 and Bl or B2
must trip (one-out-of-two taken twice logic) to cause an
isolation. Isolation of the RHR LPCI to Reactor isolation
valves from these functions are enabled only when both RHR

SDC Supply isolation valves are open.

The Reactor Steam Dome Pressure - High Function consists of
two channels, one per trip system. The output relays from
these channels are arranged in, logic systems to provide one-
out-of-two isolation logic to each RHR SDC isolation valve.

The Shutdown Cooling System Isolation Reactor Vessel Water
Level - Low, Level 3 and Drywell Pressure - High Functions
are required for isolation of the Group 2 RHR LPCI to
Reactor and RHR SDC Supply isolation valves. The Reactor
Steam Dome Pressure - High Function also isolates the Group
2 RHR SDC Supply isolation valves.

APPLICABLE
SAFETY ANALYSES,
LCO, and

'PPLICABILITY

The isolation signals generated by the primary containment
isolation instrumentation are implicitly assumed in the
safety analyses of References 2 and 8 to initiate closure
of valves to limit offsite doses. Refer to LCO 3.6.1.3,
"Primary Containment Isolation Valves (PCIVs)," Applicable
Safety Analyses Bases for more detail of the safety
analyses.

Primary containment isolation instrumentation satisfies
Criterion 3 of the NRC Policy Statement (Ref. 7). Certain
instrumentation Functions are retained for other reasons and
are described below in the individual Functions discussion.

0 (continued)
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(continued)

The OPERABILITY of the primary containment instrumentation
is dependent on the OPERABILITY of the individual
instrumentation channel Functions specified in
Table 3.3.6. 1-1. Each Function must have a required number
of OPERABLE channels, with their setpoints within the
specified Allowable Values, where appropriate. A channel is
inoperable if its actual trip setpoint is not within its
required Allowable Value. The setpoint is calibrated
consistent with applicable setpoint methodology assumptions
(nominal trip setpoint).

Allowable Values are specified for each Primary Containment
Isolation Function specified in the Table. Nominal trip
setpoints are specified in the setpoint calculations. The
nominal setpoints are selected to ensure that the setpoints
do not exceed the Allowable Value between 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 vessel water level), 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 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.

Certain Emergency Core Cooling Systems (ECCS) and RCIC

valves (e.g., minimum flow) also serve the dual function of
automatic PCIVs. The signals that isolate these valves are
also associated with the automatic initiation of the ECCS

and RCIC. The instrumentation requirements and ACTIONS

associated with these signals are addressed in LCO 3.3.5. 1,
"Emergency Core Cooling Systems (ECCS) Instrumentation," and

(continued)
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(continued)

LCO 3.3.5.2, "Reactor Core Isolation Cooling (RCIC) System
Instrumentation," and are not included in this LCO.

In general, the individual Functions are required to be
OPERABLE in MODES 1, 2, and 3 consistent with the
Applicability for LCO 3.6. 1.1, "Primary Containment."
Functions that have different Applicabilities are discussed
below in the individual Functions discussion.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

Main Steam Line Isolation

l.a. Reactor Vessel Water Level - Low Low Low Level 1

(LIS-3-56A-D)

Low reactor pressure vessel (RPV) water level indicates that
the capability to cool the fuel may be threatened. Should
RPV water level decrease too far, fuel damage could result.
Therefore, isolation of the MSIVs and other interfaces with
the reactor vessel occurs to prevent offsite dose limits
from being exceeded. The Reactor Vessel Water Level - Low

Low Low, Level 1 Function is one of the many Functions
assumed to be OPERABLE and capable of providing isolation
signals. The Reactor Vessel Water Level - Low Low Low,
Level 1 Function associated with isolation is assumed in the
analysis of the recirculation line break (Ref. 1). The
isolation of the MSLs on Level 1- supports actions to ensure
that offsite dose limits are not exceeded for a DBA.

Reactor vessel water level 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 Low Low, Level 1 Function are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function.

(continued)
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l.a. Reactor Vessel Water Level - Low Low Low Level 1

(LIS-3-56A-D) (continued)

The Reactor Vessel Water Level - Low Low Low, Level 1

Allowable Value is chosen to be the same as the ECCS Level )
Allowable Value (LCO 3.3.5.1) to ensure that the HSLs
isolate on a potential loss of coolant accident (LOCA) to
prevent offsite doses from exceeding 10 CFR 100 limits.

This Function isolates the Group 1 valves.

1.b. Main Steam Line Pressure - Low
(PIS-1-72, 76, 82, 86)

Low HSL pressure with the reactor at power indicates that
there may be a problem with the turbine pressure regulation,
which could result in a low reactor vessel water level
condition and the RPV cooling down more than 100'F/hr if the
pressure loss is allowed to continue. The Main Steam Line
Pressure - Low Function is directly assumed in the analysis
of the pressure regulator failure (Ref. 2). For this event,
the closure of the HSIVs ensures that the RPV temperature
change limit (100'F/hr) is not reached. In addition, this
Function supports actions to ensure that Safety
Limit 2. 1.1. 1 is not exceeded. (This Function closes the
HSIVs prior to pressure decreasing below 785 psig, which
results in a scram due to HSIV closure, thus reducing
reactor power to < 25K RTP.)

The HSL low pressure signals are initiated from four
transmitters that are connected to the HSL header. The
transmitters are arranged such that, even though physically
separated from each other, each transmitter is able to
detect low MSL pressure. Four channels of Hain Steam Line
Pressure - Low Function are available and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Allowable Value was selected to be high enough to
prevent excessive RPV depressurization.

(continued)
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1.b. Main Steam Line Pressure - Low (PIS-1-72, 76, 82, 86)
(continued)

The Hain Steam Line Pressure - Low Function is only required
to be OPERABLE in MODE 1 since this is when the assumed
transient can occur (Ref. 2).

This Function isolates the Group 1 valves excluding the
Recirculation Loop Sample Valves.

1.c. Hain Steam Line Flow - Hi h
(PDIS-I-13A-D) 25A-D) 36A-D) 50A-D)

Main Steam Line Flow - High is provided to detect a break of
the HSL and to initiate closure of the HSIVs. If the steam
were allowed to continue flowing out of the break, the
reactor would depressurize and the core could uncover. If
the RPV water level decreases too far, fuel damage could
occur. Therefore, the isolation is initiated on high flow
to prevent or minimize core damage. The Hain Steam Line
Flow - High Function is directly assumed in the analysis of
the main steam line break (HSLB) (Ref. 2). The isolation
action, along with the scram function of the Reactor
Protection System (RPS), ensures that the fuel peak cladding
temperature remains below the limits of 10 CFR 50.46 and
offsite doses do not exceed the 10 CFR 100 limits.

The HSL flow signals are initiated from 16 transmitters that
are connected to the four HSLs. The transmitters are
arranged such that, even though physically separated from
each other, all four connected to one HSL would be able to
detect the high flow. Four channels of Hain Steam Line Flow
- High Function for each HSL (two channels per trip system)
are available and are required to be OPERABLE so that no
single instrument failure will preclude detecting a break in
any individual HSL.

The Allowable Value is chosen to ensure that offsite dose
limits are not exceeded due to the break.

This Function isolates the Group 1 valves excluding the
Recirculation Loop Sample valves.

(continued)
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(continued)

1.d. Main Steam Tunnel Tem erature - Hi h
(TS-I-17A-D) 29A-D, 40A-D, 54A-D)

The Main Steam Tunnel Temperature Function is provided to
detect a leak in the RCPB and provides diversity to the high
flow instrumentation. The isolation occurs when a very
small leak has occurred. If the small leak is allowed to
continue without isolation, offsite dose limits may be
reached. However, credit for these instruments is not taken
in any transient or accident analysis in the FSAR, since
bounding analyses are performed for large breaks, such as
MSLBs.

Main 'Steam Tunnel temperature signals are initiated from
bimetallic temperature switches located in the areas being
monitored. Sixteen channels of Main Steam Tunnel
Temperature - High Function are required to be OPERABLE to
ensure that no single instrument failure can preclude the
isolation function.

The main steam tunnel temperature detection system Allowable
Value is chosen to detect a leak equivalent to between 1%

and 10/ rated steam flow.

This Function isolates the Group 1 valves excluding the
Recirculation Loop Sample valves.

Primar Containment Isolation

2.a. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. The valves whose penetrations
communicate with the primary containment are isolated to
limit the release of fission products. The isolation of the
primary containment on Level 3 supports actions to ensure
that offsite dose limits of 10 CFR 100 are not exceeded.
The Reactor Vessel Water Level - Low, Level 3 Function
associated with isolation is implicitly assumed in the FSAR

analysis as these leakage paths are assumed to be isolated
post LOCA.

(continued)
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2.a. Reactor Vessel Water Leve1 - Low Level 3
(LIS-3-203A-D) (continued)

Reactor Vessel Water Level - Low, Level 3 signals are
initiated from 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
1'evel (variable leg) in the vessel. Four channels of
Reactor Vessel Water Level - Low, Level 3 Function are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function.

The Reactor Vessel Water Level - Low, Level 3 Allowable
Value was chosen to be the same as the RPS Level 3 scram
Allowable Value (LCO 3.3.1. 1), since isolation of these
valves is not critical to orderly plant shutdown.

This Function is required for the isolation of the Group 2
(excluding RHR valves for SDC), 6, and 8 valves. Portions
of this instrumentation are also required for Functions 5.h
and 6.b.

2.b. Dr ell Pressure - Hi h
(PIS-64-56A-D)

High drywell pressure can indicate a break in the RCPB
inside the primary containment. The isolation of some of
the primary containment isolation valves on high drywell
pressure supports actions to ensure that offsite dose limits
of 10 CFR 100 are not exceeded. The Drywell Pressure - High
Function, associated with isolation of the primary
containment, is implicitly assumed in the FSAR accident
analysis as these leakage paths are assumed to be isolated
post LOCA.

High drywell pressure signals are initiated from pressure
transmitters that sense the pressure in the drywell. Four
channels of Drywell Pressure - High Function are available
and are required to be OPERABLE to ensure that no single
instrument failure can preclude the isolation function.

(continued)
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2.b. Dr well Pressure - Hi h
(PIS-64-56A-D) (continued)

The Allowable Value was selected to be the same as the ECCS

Drywell Pressure - High Allowable Value (LCO 3.3.5.1), since
this may be indicative of a LOCA inside primary containment.

This Function is required for the isolation of the Group 2

(excluding RHR valves for SDC), 6 and 8 valves. Portions of
this instrumentation are also required for Function 6.c.

Hi h Pressure Coolant In 'ection and Reactor Core Isolation
Coolin S stems Isolation

3.a. 4.a. HPCI and RCIC Steam Line Flow - Hi h

(PDIS-71-1A and 1B; PDIS-73-1A and 1B)

Steam Line Flow - High Functions are provided to detect a

break of the RCIC or HPCI steam lines and initiate closure
of the steam line isolation valves of the appropriate
system. If the steam is allowed to continue flowing out of
the break, the reactor will depressurize and the core can
uncover. Therefore, the isolations are initiated on high
flow to prevent or minimize core damage. The isolation
action, along with the scram function of the RPS, ensures
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46. Specific credit for these Functions
is not assumed in any FSAR accident analyses since the
bounding analysis is performed for large breaks such as
recirculation and HSL breaks. However, these instruments
prevent the RCIC or HPCI steam line breaks from becoming
bounding.

The HPCI and RCIC Steam Line Flow - High signals are
initiated from transmitters (two for HPCI and two for RCIC)
that are connected to the system steam lines. Two channels
of both HPCI and RCIC Steam Line Flow - High Functions are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function.

(continued)
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3.a. 4.a. HPCI and RCIC Steam Line Flow - Hi h
(PDIS-71-1A and 1B; PDIS-73-1A and 1B) (continued)

The Allowable Values are chosen to be low enough to ensure
that the trip occurs to prevent fuel damage and maintains
the MSLB event as the bounding event.

These Functions isolate the Group 4 and 5 valves, as
appropriate.

3.b. 4.b. HPCI and RCIC Steam Su 1 Line Pressure - Low
(PS-71-1A-0 and PS-73-1A-D)

Low MSL pressure indicates that the pressure of the steam in
the HPCI or RCIC turbine may be too low to continue
operation of the associated system's turbine. These
isolations are for equipment protection and are not assumed
in any transient or accident analysis in the FSAR. However,
they also provide a diverse signal to indicate a possible
system break and provide the only signal which will isolate
the steam supply lines for certain pipe breaks. These
instruments are included in Technical Specifications (TS)
because of the potential for risk due to possible failure of
the instruments preventing HPCI and RCIC initiations.
Therefore, they meet Criterion 4 of the NRC Policy Statement
(Ref. 7).

The HPCI and RCIC Steam Supply Line Pressure - Low signals
are initiated from switches (four for HPCI and four for
RCIC) that are connected to the system steam line. Four
channels of both HPCI and RCIC Steam Supply Line Pressure-
Low Functions are available. Only three channels of each
Function are required to be OPERABLE.

The Allowable Values are selected to be high enough to
prevent damage to the system's turbine.

These Functions isolate the Group 4 and 5 valves, as
appropriate.

(continued)
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3.c. 4.c. HPCI and RCIC Turbine Exhaust Dia hra m

Pressure - Hi h
(PS-71-11A-D and PS-73-20A-D)

High turbine exhaust diaphragm pressure indicates that the
pressure may be too high to continue operation of the
associated system's turbine. That is, one of two exhaust
diaphragms has ruptured and pressure is reaching turbine
casing pressure limits. These isolations are for equipment
protection and are not assumed in any transient or accident
analysis in the FSAR. These instruments are included in the
TS because of the potential for risk due to possible failure
of the instruments preventing HPCI and RCIC initiations.
Therefore, they meet Criterion 4 of the NRC Policy Statement
(Ref. 7).

The HPCI and RCIC Turbine Exhaust Diaphragm Pressure - High
signals are initiated from switches (four for HPCI and four
for RCIC) that are connected to the area between the rupture
diaphragms on each system's turbine exhaust line. Four
channels of both HPCI and RCIC Turbine Exhaust Diaphragm
Pressure - High Functions are available. Only three
channels of each Function are required to be OPERABLE.

The Allowable Values are low enough to prevent damage to the
systems'urbine.

These Functions isolate the Group 4 and 5 valves, as
appropriate.

3.d. 3.e. 3.f. 3. . 4.d. 4.e. 4.f. 4. . Area
Tem erature - Hi h (TS-71-2A-H, J-N, P, R, S and
TS-73-2A-H, J-N, P, R, S)

Area Temperature Functions are provided to detect a leak
from the associated system steam piping. The isolation
occurs when a very small leak has occurred and is diverse to
the high flow instrumentation. If the small leak is allowed
to continue without isolation, offsite dose limits may be
reached. These Functions are not assumed in any FSAR

transient or accident analysis, since bounding analyses are
performed for large breaks such as recirculation or MSL

breaks.

(continued)
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3.d. 3.e. 3.f. 3.. 4.d. 4.e. 4.f. 4.. Area
Tem erature - Hi h (TS-71-2A-H, J-N, P, R, S and
TS-73-2A-H, J-N, P, R, S) (continued)

Area Temperature - High signals are initiated from
bimetallic temperature switches that are appropriately
located to protect the system that is being monitored. Four
instruments monitor each area. HPCI and RCIC each have
sixteen total channels of Area Temperature - High Function
available. All of which are required to be OPERABLE to
ensure that no single instrument failure can preclude the
isolation function.

The Allowable Values are set low enough to detect a leak
equivalent to 25 gpm.

These Functions isolate the Group 4 and 5 valves, as
appropriate.

Reactor Water Cleanu S stem Isolation

5.a. 5.b. 5.c. S.d. 5.e. S.f. Area Tem erature - Hi h
.(TIS-69-834A-D, 835A-D, 836A-D, 837A-D, 838A-D) 839A-D)

RWCU Area Temperature Functions are provided to detect a
leak from the RWCU System. The isolation occurs even when
very small leaks have occurred. If the small leak continues
without isolation, offsite dose limits may be reached.
Credit for these instruments is not taken in any transient
or accident analysis in the FSAR, since bounding analyses
are performed for large breaks such as recirculation or NSL
breaks.

Area temperature signals are initiated from temperature
elements that are located in the areas monitored. Four
sensors in each of the six monitored areas are required to
be OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Area Temperature - High Allowable Values are set based
on the maximum abnormal operating temperature for each area.

These Functions isolate the Group 3 valves.

(continued)
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(continued)

5. . SLC S stem Initiation

The isolation of the RWCU System is required when the SLC
System has been initiated to prevent dilution and removal of
the boron solution by the RWCU System (Ref. 4). An
isolation signal for both RWCU isolation valves is initiated
when the SLC pump start handswitch is not in the stop
position.

There is no Allowable Value associated with this Function
since the channels are mechanically actuated based solely on
the position of the SLC System initiation switch.

The SLC System Initiation Function is required to be
OPERABLE only in MODES 1 and 2, since these are the only
MODES where the reactor can be critical,. and these MODES are
consistent with the Applicability for the SLC System
(LCO 3.1.7).

As noted (footnote (a) to Table 3.3.6. 1-1), the SLC
initiation signal provides input to the isolation logic for
both RWCU isolation valves.

5.h. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-0)

Low RPV water level indicates. that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, isolation of
some interfaces with the reactor vessel occurs to isolate
the potential sources of a break. The isolation of the RWCU

System on Level 3 supports actions to ensure that the fuel
peak cladding temperature remains below the limits of
10 CFR 50.46. The Reactor Vessel Water Level - Low, Level 3
Function associated with RWCU isolation is not directly
assumed in the FSAR safety analyses because the RWCU System
line break is bounded by breaks of larger systems
(recirculation and MSL breaks are more limiting).

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

(continued)
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S.h. Reactor Vessel Water Level - Low Leve1 3
(LIS-3-203A-D) (continued)

water level (variable leg) in the vessel. Four channels of
Reactor Vessel Water Level - Low, Level 3 Function are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function.

The Reactor Vessel Water Level - Low, Level 3 Allowable
Value was chosen to be the same as the RPS Level 3 scram
Allowable Value (LCO 3.3.1. 1), since isolation of these
valves, is not critical to orderly plant shutdown.

This Function is required for the isolation of the Group 3

valves. Portions of this instrumentation are also required
for Functions 2.a and 6.b.

i
Shutdown Coolin S stem Isolation

6.a. Reactor Steam Dome Pressure - Hi h
(PS-68-93 and 94)

The Reactor Steam Dome Pressure - High Function is provided
to isolate the shutdown cooling portion of the Residual Heat
Removal (RHR) System. This interlock is provided only for
equipment protection to prevent an inter system LOCA

scenario, and credit for the interlock is not assumed in the
accident or transient analysis in the FSAR.

The Reactor Steam Dome Pressure - High signals are initiated
from two switches that are connected to different taps on
the RPV. Two channels of Reactor Steam Dome Pressure - High
Function are available and are required to be OPERABLE to
ensure that no single instrument failure can preclude the
isolation function. The Function is only required to be
OPERABLE in NODES 1, 2, and 3, since these are the only .

NODES in which the reactor can be pressurized; thus,
equipment protection is needed. The Allowable Value was
chosen to be low enough to protect the system equipment from
overpressurization.

This Function isolates Group 2 RHR SDC supply isolation
valves.

(continued)
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(continued)

6.b. Reactor Vessel Water Level - Low Level" 3
(LIS-3-203A-D)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, isolation of
some reactor vessel interfaces occurs to begin isolating the
potential sources of a break. The Reactor Vessel Water Level
- Low, Level 3 Function associated with RHR Shutdown Cooling
System isolation is not directly assumed in safety analyses
because a break of the RHR Shutdown Cooling System is
bounded by breaks of the recirculation and HSL. The RHR

Shutdown Cooling System isolation on Level 3 supports
actions to ensure that the RPV water level does not drop
below the top of the active fuel during a vessel draindown
event caused by a leak (e.g., pipe break or inadvertent
valve opening) in the RHR Shutdown Cooling System.

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 (two
channels per trip system) of the Reactor Vessel Mater Level
- Low, Level 3 Function are available and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function. As noted (footnote (b) to
Table 3.3.6.1-1), only two channels of the Reactor Vessel
Mater Level - Low , Level 3 Function (one channel for PCIS

trip system A and one channel for PCIS trip system B) with
the capability of isolating one RHR SDC supply isolation
valve are required to be OPERABLE in NODES 4 and 5, provided
the RHR Shutdown Cooling System integrity is maintained.
System integrity is maintained provided the piping is intact
and no maintenance is being performed that has the
potential for draining the reactor vessel through the
system.

The Reactor Vessel Water Level - Low, Level 3 Allowable
Value was chosen to be the same as the RPS Reactor Vessel
Water Level - Low, Level 3 Allowable Value (LCO 3.3. l. I),
since the capability to cool the fuel may be threatened.

(continued)
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6.b. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D) (continued)

The Reactor Vessel Water Level - Low, Level 3 Function is
only required to be OPERABLE in MODES 3, 4, and 5 to prevent
the potential flow paths from lowering the reactor vessel
level to the top of the fuel. In MODES 1 and 2, other
isolation Functions are required to be OPERABLE (i.e.,
Reactor Steam Dome Pressure - High and Drywell Pressure-
High) and administrative controls for the flow paths prevent
unexpected loss of inventory via these flow paths.

This Function is required for the isolation of the Group 2
RHR LPCI to Reactor and RHR SDC Supply isolation valves.
Portions of this instrumentation are also required for
Functions 2.a and 5.h.

6.c. Dr well Pressure - Hi h (PIS-64-56A-D)

High drywell pressure can indicate a break in the RCPB

inside the primary containment. The isolation of some of the
primary containment isolation valves on high drywell
pressure supports actions to ensure that offsite dose limits
of 10 CFR 100 are not exceeded. The Drywell Pressure - High
Function, associated with isolation of the primary
containment, is implicitly assumed in the FSAR accident
analysis as these leakage paths are assumed to be isolated
post LOCA.

High drywell pressure signals are initiated from pressure
transmitters that sense the pressure in the drywell. Four
channels of Drywell Pressure - High Function are available
and are required to be OPERABLE to ensure that no single
instrument failure can preclude the isolation function.

The Allowable Value was selected to be the same as the ECCS

Drywell Pressure - High Allowable Value (LCO 3.3.5. 1), since
this may be indicative of a LOCA inside primary containment.

This Function is required for the isolation of the Group 2

RHR LPCI to Reactor and RHR SDC Supply isolation valves.
Portions of this instrumentation are also required for
Function 2.b.

(continued)
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ACTIONS A Note has been provided to modify the ACTIONS related to
primary containment isolation 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
primary containment isolation 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 primary
containment isolation instrumentation channel.

A.l and A.2

Because of the diversity of sensors available to provide
isolation signals and the redundancy of the isolation
design, an allowable out of service time of 12 hours for
Functions 2.a, 2.b, 5.h, 6.b, and 6.c; and 24 hours for
Functions other than Functions 2.a, 2.b, S.h, 6.b, and 6.c
has been shown to be acceptable (Refs. 5 and 6) to permit
restoration of any inoperable channel to OPERABLE status.
Required Actions A. 1 and A.2 are modified by Notes that
specify the Applicability of the Required Actions for
Function 1.d when 15 of 16 channels are OPERABLE. Required
Action A.2 provides an allowable out of service time of 30

days for Function 1.d when 15 of 16 channels are OPERABLE.

This has been shown to be acceptable (Ref. 9) to permit
restoration of the one inoperable channel to OPERABLE

status. These out of service times are only acceptable
provided the associated Function is still maintaining
isolation capability (refer to Required Action B. 1 Bases).
If the inoperable channel cannot be restored to OPERABLE

status within the allowable out of service time, the channel
must be placed in the tripped condition per Required
Action A. 1 or A.2. Placing the inoperable channel in trip
would conservatively compensate for the inoperability,
restore capability to accommodate a single failure, and
allow operation to continue with no further restrictions.

(continued)
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ACTIONS A. 1 and A.2 (continued)

Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the inoperable
channel in trip would result in an isolation), Condition C

must be entered and its Required Action taken.

B.l

Required Action B. 1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in isolation
capability being lost for the associated penetration flow
path(s). The Isolation Functions are considered to be
maintaining isolation capability when sufficient channels
are OPERABLE or in trip (or the associated trip channel is
in trip). Such that at least either the inboard or outboard
PCIVs in the associated penetration flow paths can receive
an isolation signal from the given Function on a valid
signal. For Functions l.a and l.b, this would require the
Function to have at least two channels OPERABLE or in trip.
For the NSL Drain Valves and the Recirculation Loop Sample
Valves the required channels would be the two channels
inputting to PCIS trip channels Al and Bl or the two
channels inputting to A2 and B2. For the NSIVs the required
channels would be one channel in both PCIS trip systems. For
Functions l.c and l.d, each Function consists of channels
that monitor different parameters (e.g., different flows and
different area temperatures). Therefore, this would require
the Function to have at least eight channels OPERABLE or in
trip. For the NSL Drain Valves the required channels would
be the eight channels inputting to PCIS trip channels Al and
Bl or the eight channels inputting to PCIS trip channels A2
and B2. For the NSIVs the required channels would be one
Function l.c channel from each NSL line and one Function l.d
channel from each area monitored in both PCIS trip systems.
For Functions 2.a, 2.b, 5.a, 5.b, 5.c, 5.d, 5.e, 5.f, S.h,
6.b, and G.c, this would require both PCIS trip systems to
have at least one channel of the Function OPERABLE or in
trip. For Functions 3.a, 4.a, and 6.a, this would require
one channel to be OPERABLE or in trip. For Functions 3.b,
3.c, 4.b, and 4.c, this would require the Function to have
at least two channels OPERABLE or in trip, one in both logic
parallel pairs. For Functions 3.d, 3.e, 3.f, 3.g, 4.d, 4.e,

0 (continued)
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ACTIONS B.l (continued)

4.f, and 4.g, this would require the Function to have at
least two channels OPERABLE or in trip (combined total
channels of at least eight for HPCI and eight for RCIC). The
required channels would be one channel inputting to trip

. channel 1 of either the A or B Logic and one channel
inputting to trip'channel 2 of either the A or B Logic. For
Function 5.g, this would require the SLC System initiation
switch to be capable of generating an isolation signal to at
least one of the RWCU isolation valves.

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.

The second Completion Time for Function I.d when normal
ventilation is not available is provided to allow the plant
to avoid an MSL isolation transient when recovering from a

temporary loss of ventilation in the MSL tunnel area (e.g.,
during performance of the secondary containment leak rate
tests). As allowed by LCO 3.0.2 (and discussed in the Bases
for LCO 3.0.2), the plant may intentionally enter this
condition to avoid an MSL isolation transient and bypass the
high temperature channels during restoration of ventilation
flow. However, during the period that multiple Main Steam
Tunnel Temperature - High Function channels are inoperable
due to this intentional action, an additional compensatory
measure is deemed necessary and shall be taken: an operator
shall observe control room indications of the affected space
temperatures for indications of small steam leaks. In the
event of rapid increases in temperature (indicative of a

steam line break), the operator shall promptly close the
MSIVs. The 4 hour Completion Time is acceptable because
along with the compensatory measures described above it
minimizes risk while allowing time for restoration or
tripping of channels.

(continued)
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C.1

Required Action C.l directs entry into the appropriate
Condition referenced in Table 3.3.6. 1-1. The applicable
Condition specified in Table 3.3.6. 1-1 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 or B and the associated Completion Time has
expired, Condition C will be entered for that channel and
provides for transfer to the appropriate subsequent
Condition.

D.l 0.2.1 and D.2.2

i

If the channel is not restored to OPERABLE status or 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 placing the plant
in at least MODE 3 within 12 hours and in MODE 4 within
36 hours (Required Actions D.2. 1 and D.2.2). Alternately,
the affected penetration flow path(s) may be isolated
(Required Action D. 1), and, if allowed (i.e., plant safety
analysis allows operation with the affected penetration flow
path(s) isolated), operation with the affected penetration
flow path(s) isolated may continue. Isolating the affected
penetration flow path(s) accomplishes the safety function of
the inoperable channel. The Completion Times are reasonable,
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.

E.l

If the channel is not rest'ored to OPERABLE status or 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 placing the plant
in at least MODE 2 within 6 hours.

(continued)

BFN-UNIT 1 B 3.3-168 Amendment *Rl



0



Primary Containment Isolation Instrumentation
B 3.3.6.1

BASES

ACTIONS E. 1 (continued)

The allowed Completion Time of 6 hours is reasonable, based
on operating experience, to reach MODE 2 from full power
conditions in an orderly manner and without challenging
plant systems.

F.1

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, plant operations
may continue if the affected penetration flow path(s) is
isolated. Isolating the affected penetration flow path(s)
accomplishes the safety function of the inoperable channels.

For the RWCU Area Temperature - High Functions, the affected
penetration flow path(s) may be considered isolated by
isolating only that portion of the system in the associated
room monitored by the inoperable channel. That is, if the
RWCU pump room A area channel is inoperable, the pump room A

area can be isolated while allowing continued RWCU operation
utilizing the B RWCU pump.

Alternately, if it is not desired to isolate the affected
penetration flow path(s) (e.g., as in the case where
isolating the penetration flow path(s) could result in a

reactor scram), Condition G must be entered and its Required
Actions taken.

The 1 hour Completion Time is acceptable because it
minimizes risk while allowing sufficient time for plant
operations personnel to isolate the affected penetration
flow path(s).

G.l G.2.1 and G.2.2

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, or any Required
Action of Condition F is not met and the associated
Completion Time has expired, the plant must be placed in a

MODE or other specified condition in which the LCO does not
apply. This is done by placing the plant in at least MODE 3

within 12 hours and in MODE 4 within 36 hours. (Required

(continued)
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ACTIONS G.l G.2.1 and G.2.2 (continued)

Actions G.2. 1 and G.2.2). Alternately, for Function 2.a and
2.b channels which are inoperable as a result of inoperable
actuation logic, the affected penetration flow paths(s) may
be isolated (Required Action G. 1), and, if allowed (i.e.,
plant safety analysis allows operation with affected
penetration flow path(s) isolated), operation with the
affected penetration flow path(s) isolated may continue. A

Note has been provided to specify Required Action G. 1 is
only applicable for Function 2.a and 2.b channels which are
inoperable as a result of inoperable actuation logic. When

Function 2.a and 2.b channels are declared inoperable as a

result of inoperable actuation logic (i.e., channels fail to
meet the LOGIC SYSTEM FUNCTIONAL TEST Surveillance
Requirement), only a fraction of the penetration flow
path(s) associated with the channels may actually be
affected (i.e., the channels remain functional for the
remaining OPERABLE logic). Since isolating the affected
penetration flow path(s) accomplishes the safety function of
the inoperable logic and only a fraction of the penetration
flow path(s) may be affected, the option of Required Action
G. 1 is acceptable for Function 2.a and 2.b channels which
are inoperable as a result of inoperable actuation logic. If
Function 2.a and 2.b channels are inoperable as a result of
reasons other than inoperable actuation logic (e.g.,
channels are inoperable as a result of an inoperable
transmitter or trip unit), Required Action G. 1 is not
applicable and Required Actions G.2. 1 and G.2.2 must be
taken. The allowed Completion Times are reasonable, based
on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.

H.l and H.2

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, the SLC System
is declared inoperable or the RWCU System is isolated.
Since this Function is required to ensure that the SLC

System performs its intended function, sufficient remedial
measures are provided by declaring the SLC System inoperable
or isolating the RWCU System.

(continued)
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The 1 hour Completion Time is acceptable because it
minimizes risk while allowing sufficient time for personnel
to isolate the RWCU System.

I.l and I.2

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, the associated
penetration flow path(s) should be closed. However, if the
shutdown cooling function is needed to provide core cooling,
these Required Actions allow the penetration flow path(s) to
remain unisolated provided action is immediately initiated
to restore the channel to OPERABLE status or to isolate the
RHR Shutdown Cooling System {i.e., provide alternate decay
heat removal capabilities so the penetration flow path(s)
can be isolated). Actions must continue until the channel is
restored to OPERABLE status or the RHR Shutdown Cooling
System is isolated.

SURVEILLANCE
RE(UIRENENTS

As noted (Note 1) at the beginning of the SRs, the SRs for
each Primary Containment Isolation instrumentation Function
are found in the SRs column of Table 3.3.6. 1-1.

The Surveillances are modified by a Note (Note 2) 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 trip 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 (Refs. 5
and 6) 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 PCIVs will isolate the penetration flow
path{s) when necessary.

(continued)
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SR 3.3.6.1.1

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
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the instrument channels could be an indication of
excessive instrument drift in one of the channels or of
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 dr.ifted outside its limit.

The Frequency is based on 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 3.3.6.1.2

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 3.3.6. 1.2 is based on the
reliability analysis described in References 5 and 6.

(continued)
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(continued)

SR 3.3.6.1.3 SR 3.3.6.1.4 and SR 3.3.6.1.5

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.

The Frequencies of SR 3.3.6. 1.3, SR 3.3.6. 1.4, and
SR 3.3.6. 1.5 are based on the magnitude of equipment drift
in the setpoint analysis.

SR 3.3.6.1.6

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required isolation logic for a specific
channel. The system functional testing performed on PCIVs
in LCO 3.6. 1.3 overlaps this Surveillance to provide
complete testing of the assumed safety function. The LOGIC
SYSTEM FUNCTIONAL TEST shall include a calibration of time
delay relays and timers necessary for proper functioning of
the logic. 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 Frequency provided.

REFERENCES 1. FSAR, Section 6.5.

2. FSAR, Chapter 14.

3. NED0-31466, "Technical Specification Screening
Criteria Application and Risk Assessment,"
November 1987.

4. FSAR, Section 4.9.3.

(continued)

BFN-UNIT 1 B 3.3-173 Amendment *Rl



Primary Containment Isolation Instrumentation
B 3.3.6.1

REFERENCES
(continued)

5. NEDC-31677P-A, "Technical Specification Improvement
Analysis for BWR Isolation Actuation Instrumentation,"
July 1990.

6. NEDC-30851P-A Supplement 2, "Technical Specifications
Improvement Analysis for BWR Isolation Instrumentation
Common to RPS and ECCS Instrumentation," March 1989.

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

8.. FSAR, Section 5.2.

9. NRC letter from Richard J. Clark to Hugh G. Parris
dated August 9, 1984, Safety Evaluation for Amendment
Nos. 107, 101, and 74 to Facility Operating License
Nos. DPR-33, DPR-52, and DPR-68 for Browns Ferry
Nuclear Plant Units 1, 2, and 3 respectively.
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B 3.3.6.2 Secondary Containment Isolation Instrumentation

BASES

BACKGROUND The secondary containment isolation instrumentation
automatically initiates closure of appropriate secondary
containment isolation valves (SCIVs) and starts the Standby
Gas Treatment (SGT) System. The function of these systems,
in combination with other accident mitigation systems, is to
limit fission product release during and following
postulated Design Basis Accidents (DBAs) (Ref. I).
Secondary containment isolation and establishment of vacuum
with the SGT System within the assumed time limits ensures
that fission products that leak from primary containment
following a DBA, or are released outside primary
containment, or are released during certain operations when
primary containment is not required to be OPERABLE are
maintained within applicable limits.

The isolation instrumentation includes the sensors, relays,
and switches that are necessary to cause initiation of
secondary containment isolation. Most channels include
electronic equipment (e.g., trip units) that compares
measured input signals with pre-established setpoints. When
the setpoint is exceeded, the channel output relay actuates,
which then outputs a secondary containment isolation signal
to the isolation logic. Functional diversity is provided by
monitoring a wide range of independent parameters. The
input parameters to the isolation logic are (I) reactor
vessel water level, (2) drywell pressure, (3) reactor zone
exhaust high radiation, and (4) refueling floor exhaust high
radiation. Redundant sensor input signals from each
parameter are provided for initiation of isolation.

The output signals from the secondary containment isolation
logic isolates secondary containment and starts all three
SGT subsystems to provide for the necessary filtration of
fission products.

(continued)
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The isolation signals generated by the secondary containment
isolation instrumentation are implicitly assumed in the
safety analyses of References 1 and 2 to initiate closure
of valves and start the SGT System to limit offsite doses.

Refer to LCO 3.6.4.2, "Secondary Containment Isolation
Valves (SCIVs)," and LCO 3.6.4.3, "Standby Gas Treatment
(SGT) System," Applicable Safety Analyses Bases for more
detail of the safety analyses.

The secondary containment isolation instrumentation
satisfies Criterion 3 of the NRC Policy Statement (Ref. 7).
Certain instrumentation Functions are retained for other
reasons and are described below in the individual Functions
discussion.

The OPERABILITY of the secondary containment isolation
instrumentation is dependent on the OPERABILITY of the
individual instrumentation channel Functions. Each Function
must have the required number of OPERABLE channels with
their setpoints set within the specified Allowable Values,
as shown in Table 3.3.6.2-1. The setpoint is calibrated
consistent with applicable setpoint methodology assumptions
(nominal trip setpoint). A channel is inoperable if its
actual trip setpoint is not within its required Allowable
Value.

Allowable Values are specified for each Function specified
in the Table. Nominal trip setpoints are specified in the
setpoint calculations. The nominal setpoints are selected
to ensure that the setpoints do not exceed the Allowable
Value between 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
vessel water level), 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 from the analytic limits, corrected for
calibration, process, and some of the instrument errors.

(continued)
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(continued)

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.

In general, the individual Functions are required to be
OPERABLE in the NODES or other specified conditions when
SCIVs and the SGT System are required.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

1. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D)

Low reactor pressure vessel (RPV) water level indicates that
the capability to cool the fuel may be threatened. Should
RPV water level decrease too far, fuel damage could result.
An isolation of the secondary containment and actuation of
the SGT System are initiated in order to minimize the
potential of an offsite dose release. The Reactor Vessel
Water Level - Low, Level 3 Function is one of the Functions
assumed to be OPERABLE and capable of providing isolation
and initiation signals. The isolation and initiation
systems on Reactor Vessel Water Level - Low, Level 3 support
actions to ensure that any offsite releases are within the
limits calculated in the safety analysis (Ref. 4).

Reactor Vessel Water Level - Low, Level 3 signals are
initiated from 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. These signals are the
same that isolate the primary containment (additional
information on the arrangement of these channels in the PCIS
trip systems can be found in the Bases for LCO 3.3.6.1,
"Primary Containment Isolation Instrumentation,"
Function 2). Four channels of Reactor Vessel Water Level-
Low, Level 3 Function are available and are required to be

0 (continued)
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1. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D) (continued)

OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Reactor Vessel Water Level - Low, Level 3 Function is
required to be OPERABLE in MODES I, 2, and 3 where
considerable energy exists in the Reactor Coolant System
(RCS); thus, there is a probability of pipe breaks resulting
in significant releases of radioactive steam and gas. In
MODES 4 and 5, the probability and consequences of these
events are low due to the RCS pressure and temperature
limitations of these MODES; thus, this Function is not
required. In addition, the Function is also required to be
OPERABLE during operations with a potential for draining the
reactor vessel (OPDRVs) because the capability of isolating
potential sources of leakage must be provided to ensure that
offsite dose limits are not exceeded if core damage occurs.

e 2. Dr well Pressure - Mi h (PIS-64-56A-D)

High drywell pressure can indicate a break in the reactor
coolant pressure boundary (RCPB). An isolation of the
secondary containment and actuation of the SGT System are
initiated in order to minimize the potential of an offsite
dose release. The isolation on high drywell pressure
supports actions to ensure that any offsite releases are
within the limits calculated in the safety analysis.
However, the Drywell Pressure - High Function associated
with isolation is not assumed in any FSAR accident or
transient analyses. It is retained for the overall
redundancy and diversity of the secondary containment
isolation instrumentation as required by the NRC approved
licensing basis.

High drywell pressure signals are initiated from pressure
transmitters that sense the pressure in the drywell. These
signals are the same that isolate the primary containment
(additional information on the arrangement of these channels
in the PCIS trip systems can be found in the Bases for LCO

3.3.6.1, "Primary Containment Isolation Instrumentation,"
Function 2). Four channels of Drywell Pressure - High
Functions are available and are required to be OPERABLE to

(continued)
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2. Dr well Pressure - Hi h (PIS-64-56A-0) (continued)

ensure that no single instrument failure can preclude
performance of the isolation function.

The Allowable Value was chosen to be the same as the ECCS

Drywell Pressure - High Function Allowable Value
(LCO 3.3.5.1) since this is indicative of a loss of coolant
accident (LOCA).

The Drywell Pressure - High Function is required to be
OPERABLE in NODES 1, 2, and 3 where considerable energy
exists in the RCS; thus, there is a probability of pipe
breaks resulting in significant releases of radioactive
steam and gas. This Function is not required in NODES 4

and 5 because the probability and consequences of these
events are low due to the RCS pressure and temperature
limitations of these MODES.

~ I

3 4. Reactor Zone and Refuelin Floor Exhaust
Radiation - Hi h (RN-90-140, 141, 142, 143)

High secondary containment exhaust radiation is an
indication of possible gross failure of the fuel cladding.
The release may have originated from the primary containment
due to a break in the RCPB or the refueling floor due to a

fuel handling accident. When Exhaust Radiation - High is
detected, secondary containment isolation and actuation of
the SGT System are initiated to limit the release of fission
products as assumed in the FSAR safety analyses (Ref. 4).

The Exhaust Radiation - High signals are initiated from
radiation detectors located on the ventilation exhausts
coming from the reactor zones and the common refueling zone.
There are two radiation monitors and two divisional trip
systems for each unit (Units 1, 2, and 3). Each monitor has
one channel of Reactor Zone Exhaust Radiation - High and one
channel of Refueling Floor Exhaust Radiation - High. Each
monitor's channels provide signals to its associated
divisional trip system. Each channel has two radiation
elements which monitor the ventilation exhaust both of which
must be OPERABLE for the channel to be OPERABLE. Both
radiation elements must provide a High signal to trip the
associated channel (two-out-of-two). However, the output

.0 (continued)
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3 4. Reactor Zone and Refuelin Floor Exhaust
Radiation - Hi h (RH-90-140, 141, 142, 143) (continued)

relays from the divisional trip systems are arranged in
logic systems such that if either channel for a zone trips,
a secondary containment isolation signal is initiated (one-
out-of-two). Six channels of Reactor Zone Exhaust Radiation
- High Function and six channels of Refueling Floor Exhaust
Radiation - High Function are available (two channels of
each Function from each unit) and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Allowable Values are chosen to provide timely detection
of nuclear system, process barrier leaks inside containment
but are far enough above background levels to avoid spurious
isolation.

The Reactor Zone and Refueling Floor Exhaust Radiation-
High Functions are required to be OPERABLE in NODES 1, 2,
and 3 where considerable energy exists; thus, there is a
probability of pipe breaks resulting in significant releases
of radioactive steam and gas. In MODES 4 and 5, the
probability and consequences of these events are low due to
the RCS pressure and temperature limitations of these NODES;
thus, these Functions are not required. In addition, the
Functions are also required to be OPERABLE during CORE
ALTERATIONS, OPDRVs, and movement of irradiated fuel
assemblies in the secondary containment, because the
capability of detecting radiation releases due to fuel
failures (due to fuel uncovery or dropped fuel assemblies)
must be provided to ensure that offsite dose limits are not
exceeded.

ACTIONS A Note has been provided to modify the ACTIONS related to
secondary containment isolation 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,

(continued)
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with Completion Times based on initial entry into the
Condition. However, the Required Actions for inoperable
secondary containment isolation 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
secondary containment isolation instrumentation channel.

A. 1

Because of the diversity of sensors available to provide
isolation signals and the redundancy of the isolation
design, an allowable out of service time of 12 hours for
Functions 1 and 2, and 24 hours for Functions other than
Functions 1 and 2, has been shown to be acceptable (Refs. 5

and 6) to permit restoration of any inoperable channel to
OPERABLE status. This out of service time is only
acceptable provided the associated Function is still
maintaining isolation capability (refer to Required
Action B. 1 Bases). If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, the channel must be placed in the tripped
condition per Required Action A. 1. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single
failure', and allow operation to continue. Alternately, if
it is not desired to place the channel in trip (e.g., as in
the case where placing the inoperable channel in trip would
result in an isolation), Condition C must be entered and its
Required Actions taken.

B.l

Required Action B.l is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in a complete loss
of automatic isolation capability for the associated
secondary containment penetration flow path(s) or a complete
loss of automatic initiation capability for the SGT System.
A Function is considered to be maintaining secondary
containment isolation capability when sufficient channels
are OPERABLE or in trip, such that at least one of the two
SCIVs in the associated penetration flow path(s) and two SGT

(continued)
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ACTIONS B. 1 (continued)

subsystems can be initiated on an isolation signal from the
given Function. For Functions 1 and 2, this would require
both PCIS trip systems to have at least one channel of the
Function OPERABLE or in trip. For Functions 3 and 4, this
would require each unit to have at least one channel of the
Function OPERABLE or in trip.
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.

C.1.1 C.1.2 C.2.1 and C.2.2

If any Required Action and associated Completion Time of
Condition A or B are not met, the ability to isolate the
secondary containment and start the SGT System cannot be
ensured. Therefore, further actions must be performed to
ensure the ability to maintain the secondary containment
function. Isolating the associated zone (closing the
ventilation supply and exhaust automatic isolation dampers)
and starting the associated SGT subsystem (Required
Actions C.l.l and C.2.1) performs the intended function of
the instrumentation and allows operation to continue.

Alternately, declaring the associated SCIVs or SGT
subsystem(s) inoperable (Required Actions C.l.2 and C.2.2)
is also acceptable since the Required Actions of the
respective LCOs (LCO 3.6.4.2 and LCO 3.6.4.3) provide
appropriate actions for the inoperable components.

Required Actions C.2. I and C.2.2 can be performed
independently on each SGT subsystem'. For example, when all
three SGT subsystems are affected, two SGT subsystems can be
placed in operation (Required Action C.2.1) while the other
SGT subsystem can be declared inoperable (Required Action
C.2.2).

(continued)
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- ., ACTIONS C.l.l C.l.2 C.2.1 and C.2.2 (continued)

One hour is sufficient for plant operations personnel to
establish required plant conditions or to declare the
associated components inoperable without unnecessarily
challenging plant systems.

SURVEILLANCE
RE(U IREHENTS

As noted (Note I) at the beginning of the SRs, the SRs for
each Secondary Containment Isolation instrumentation
Function are located in the SRs column of Table 3.3.6.2-1.

The Surveillances are modified by a Note (Note 2) 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 secondary containment isolation 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
(Refs. 5 and 6) assumption of the average time required to
perform channel surveillance. That analysis demonstrated
the 6 hour testing allowance does not significantly reduce
the probability that the SCIVs will isolate the associated
penetration flow paths and that the SGT System will initiate
when necessary.

The Surveillances are modified by a third Note (Note 3) to
indicate that for Functions 3 and 4, when a channel is
placed in an inoperable status solely for performance of
required testing or maintenance, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours for a CHANNEL FUNCTIONAL TEST and for up to 24 hours
for a CHANNEL CALIBRATION or maintenance, provided the
downscale trip of the inoperable channel is placed in the
tripped condition. Upon completion of the Surveillance or
maintenance, or expiration of the 6 hour or 24 hour
allowance, the channel must be returned to OPERABLE status
or the applicable Condition entered and Required Actions
taken.

{continued)
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(continued)

SR 3.3.6.2.1

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
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the 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'utside its limit.
The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK

supplements less formal, but more frequent, checks of
channel status during normal operational use of the displays
associated with channels required by the LCO.

SR 3.3.6.2.2

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 Frequency of 92 days is based on the reliability
analysis of References 5 and 6.

(continued)
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REQUIREMENTS

SR 3.3.6.2.2 (continued)

This Surveillance for Functions 3 and 4 shall consist of
verifying the High Voltage Power Supply (HVPS) voltage at
the sensor and convertors (detectors) is within its design
limits. A CHANNEL FUNCTIONAL TEST as defined in Section
1. 1, "Definitions" shall be performed once per 18 months as
part of the CHANNEL CALIBRATION for Functions 3 and 4.

SR 3.3.6.2.3

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.

The Frequency of SR 3.3.6.2.3 is based on the magnitude of
equipment drift in the setpoint analysis.

SR 3.3.6.2.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required isolation logic for a specific
channel. The system functional testing performed on SCIVs
and the SGT System in LCO 3.6.4.2 and LCO 3.6.4.3,
respectively, 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. Therefore, the Frequency was found to be
acceptable from a reliability standpoint.

(continued)
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B 3.3 INSTRUMENTATION

B 3.3.7. 1 Control Room Emergency Ventilation (CREV) System Instrumentation

BASES

BACKGROUND The CREV System is designed to provide a radiologically
controlled environment to ensure the habitability of the
control room for the safety of control room operators under
all plant conditions. Two independent CREV subsystems are
each capable of fulfillingthe stated safety function. The
instrumentation and controls for the CREV System
automatically initiate action to pressurize the control room

(CR) to minimize the consequences of radioactive material in
the control room environment.

In the event of a Reactor Vessel Water Level - Low, Level 3,
Drywell Pressure - High, Reactor Zone Exhaust Radiation-
High, Refueling Floor Exhaust Radiation -'igh, or Control
Room Air Supply Duct Radiation - High signal, the CREV

System is automatically started in the pressurization mode.
The air is then recirculated through the charcoal filter,
and sufficient outside air is drawn in through the normal
intake to maintain the CR slightly pressurized.

The CREV System instrumentation has two control logic
systems, which can initiate their associated CREV subsystem
(only the selected subsystem will be initiated) (Ref. 1).
Each control logic system receives input from each of the
Functions listed above. The Functions are arranged as

follows for each control logic system. The Reactor Vessel
Water Level - Low, Level 3 and Drywell Pressure - High are
each arranged in a one-out-of-two taken twice logic (these
signals are the same that isolate the primary containment
and additional information on the arrangement of these
channels in the PCIS trip systems can be found in the Bases

for LCO 3.3.6. 1, "Primary Containment Isolation
Instrumentation," Function 2). The Reactor Zone Exhaust
Radiation - High and Refueling Floor Exhaust Radiation-
High are each arranged in a one-out-of-two logic (these
signals are the same that isolate the secondary containment
and additional information on the arrangement of these
channels in the divisional trip systems can be found in the
Bases for LCO 3.3.6.2, "Secondary Containment Isolation
Instrumentation," Functions 3 and 4). The control Room Air
Supply Duct Radiation - High Function contains two radiation

(continued)
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BACKGROUND
(continued)

monitors (one per trip system). The output relays from the
trip systems are arranged in the control logic systems in a
one-out-of-two logic. Some of the channels include
electronic equipment (e.g., trip units) that compares
measured input signals with pre-established setpoints. When
the setpoint is exceeded, the channel output relay actuates,
which then outputs a CREV System initiation signal to the
initiation logic.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The ability of the CREV System to maintain the habitability
of the CR is explicitly assumed for certain accidents as
discussed in the FSAR safety analyses (Ref. 2). CREV System
operation ensures that the radiation exposure of control
room personnel, through the duration of any one of the
postulated accidents, does not exceed the limits set by
GDC 19 of 10 CFR 50, Appendix A.

CREV System instrumentation satisfies Criterion 3 of the NRC

Policy Statement (Ref. 5).

The OPERABILITY of the CREV System instrumentation is
dependent upon the OPERABILITY of the individual
instrumentation channel Functions specified in
Table 3.3.7. 1-1. Each Function must have a required number
of OPERABLE channels, with their setpoints within the
specified Allowable Values, where appropriate. A channel is
inoperable if its actual trip setpoint is not within its
required Allowable Value. The setpoint is calibrated
consistent with applicable setpoint methodology assumptions
(nominal trip setpoint).

Allowable Values are specified for each CREV System Function
specified in the Table. Nominal trip setpoints are
specified in the setpoint calculations. The nominal
setpoints are selected to ensure that the setpoints do not
exceed the Allowable Value 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 vessel water level), and
when the measured output value of the process parameter

(continued)
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(continued)

exceeds the setpoint, the associated device (e.g., trip
relay) 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 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 5D.49) are accounted for.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions. are listed below on a Function by
Function basis.

0
1. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D)

Low reactor pressure vessel (RPV) water level indicates that
the capability of cooling the fuel may be threatened. A low
reactor vessel water level could indicate a LOCA and will
automatically initiate the CREV System, since this could be
a precursor to a potential radiation release and subsequent
radiation exposure to control room personnel.

Reactor Vessel Mater 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 are
available (two channels per trip system) and are required to
be OPERABLE to ensure that a single instrument failure
cannot preclude CREV System initiation. The Reactor Vessel
Water Level - Low, Level 3 allowable value was chosen. to be
the same as the RPS Level 3 scram allowable value (LCO
3.3.1.1).

0 (continued)
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1. Reactor Vessel Water Level - Low Level 3
{LIS-3-203A-D) (continued)

The Reactor Vessel Water Level - Low, Level 3 Function is
required to be OPERABLE in MODES I, 2, and 3, and during
operations with a potential for draining the reactor vessel
(OPDRVs) to ensure that the control room personnel are
protected during a LOCA. In MODES 4 and 5 at times other
than OPDRVs, the probability of a vessel draindown event
resulting in a release of radioactive material into the
environment is minimal. In addition, adequate protection is
performed by the Control Room Air Supply Duct Radiation-
High Function. Therefore, this Function is not required in
other MODES and specified conditions.

2. Dr well Pressure - Hi h (PIS-64-56A-D)

High pressure in the drywell could indicate a break in the
reactor coolant pressure boundary. A high drywell pressure
signal could indicate a LOCA and will automatically initiate
the CREV System, since this could be a precursor to a
potential radiation release and subsequent radiation
exposure'o control room personnel.

Drywell Pressure - High signals are initiated from four
pressure transmitters that sense drywell pressure. Four
channels of Drywell Pressure - High Function are available
{two channels per trip system) and are required to be
OPERABLE to ensure that no single instrument failure can
preclude CREV System initiation. The Drywell Pressure-
High Allowable Value was chosen to be the same as the ECCS

Drywell Pressure - High Allowable Value (LCO 3.3.5. 1).

The Drywell Pressure - High Function is required to be
OPERABLE in MODES I, 2, and 3 to ensure that control room
personnel are protected in the event of a LOCA. In MODES 4
and 5, the Drywell Pressure - High Function is not required
since there is insufficient energy in the reactor to
pressurize the drywell to the Drywell Pressure - High
setpoint.

{continued)
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(continued)

3. 4. Reactor Zone and Refuelin Floor Exhaust
Radiation - Hi h (RN-90-140, 141, 142, 143)

High secondary containment exhaust radiation is an
indication of possible gross failure of the fuel cladding.
The release may have originated from the primary containment
due to a break in the RCPB. Additionally, high radiation in
the refueling floor exhaust could be the result of a fuel
handling accident. A reactor zone or refueling floor
exhaust high radiation signal will automatically initiate
the CREV System, since this radiation release could result
in radiation exposure to control room personnel.

The reactor zone and refueling floor exhaust radiation
monitors provide two independent channels for each
ventilation exhaust path coming from the reactor zones and
the refueling zone. There are two radiation monitors (each
monitor provides one channel of each Function) and two
divisional trip systems for each unit (Units 1, 2, and 3).
Six channels of each function are available (two channels of
each Function from each unit) and are required to be
OPERABLE to ensure that no single instrument failure can
preclude CREV System initiation. The Allowable Value was
selected to ensure that the Function will promptly detect
high activity that could threaten exposure to control room
personnel.

The Reactor Zone and Refueling Floor Exhaust Radiation-
High Functions are required to be OPERABLE in NODES 1, 2,
and 3 and during movement of irradiated fuel assemblies in
the secondary containment, CORE ALTERATIONS, and operations
with a potential for draining the reactor vessel (OPDRVs),
to ensure that control room personnel are protected during a
LOCA, fuel handling event, or vessel draindown event.
During NODES 4 and 5, when these specified conditions are
not in progress (e.g., CORE ALTERATIONS), the probability of
a LOCA or fuel damage is low; thus, the Function is not
required.

(continued)
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(continued)

5. Control Room Air Su 1 Duct Radiation - Hi h

(RM-90-259A and B)

The control room air supply duct radiation monitors measure
radiation levels exterior to the inlet ducting of the CR. A

high radiation level may pose a threat to CR personnel;
thus, the CREV System is automatically initiated on a

control room air supply duct high radiation signal.

The Control Room Air Supply Duct Radiation - High Function
consists of two independent monitors. Two channels of
Control Room Air Supply Duct Radiation - High are available
and are required to be OPERABLE to ensure that no single
instrument failure can preclude CREV System initiation. The
Allowable Value was selected to ensure protection of the
control room personnel.

The Control Room Air Supply Duct Radiation - High Function
is required to be OPERABLE in MODES 1, 2, and 3 and during
CORE ALTERATIONS, OPDRVs, and movement of irradiated fuel
assemblies in the secondary containment, to ensure that
control room personnel are protected during a LOCA, fuel
handling event, or vessel draindown event. During MODES 4

and 5, when these specified conditions are not in progress
(e.g., CORE ALTERATIONS), the probability of a LOCA or fuel
damage is low; thus, the Function is not required.

ACTIONS A Note has been provided to modify the ACTIONS related to
CREV System 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 CREV System 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 CREV System
instrumentation channel.

(continued)
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ACTIONS
(continued)

A. 1

Required Action A.'I directs entry into the appropriate
Condition referenced in Table 3.3.7. 1-1. The applicable
Condition specified in the Table is Function dependent.
Each time a channel is discovered inoperable, Condition A is
entered for that channel and provides for transfer to the
appropriate subsequent Condition.

B.l and B.2

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the CREV System
design, an allowable out of service time of 12 hours has
been shown to be acceptable (Refs. 3 and 4) to permit
restoration of any inoperable channel to OPERABLE status.
However, this out of service time is only acceptable
provided the associated Function is still maintaining CREV
System initiation capability. A Function is considered to
be maintaining CREV System initiation capability when
sufficient channels are OPERABLE or in trip such that an
initiation'ignal from the given Function will be generated
on a valid signal. For Functions I and 2, this would
require both PCIS trip systems to have at least one channel
of the Function OPERABLE or in trip. In this situation
(loss of CREV System initiation capability), the 12 hour
allowance of Required Action B.2 is not appropriate. If the
Function is not maintaining CREV System initiation
capability, the CREV System must be declared inoperable
within I hour of discovery of the loss of CREV System
initiation capability.

The I hour Completion Time (B. I) is acceptable because it
minimizes risk while allowing time for restoring or tripping
of channels.

If the inoperable channel cannot be restored to OPERABLE
status within the allowable out of service time, the channel
must be placed in the tripped condition per Required
Action 8.2. Placing the inoperable channel in trip would
conservatively compensate for the inoperability, restore
capability to accommodate a single failure, and allow
operation to continue. Alternately, if it is not desired to
place the channel in trip (e.g., as in the case where

0 (continued)
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ACTIONS B. I and B.2 (continued)

placing the inoperable channel in trip would result in an
initiation), Condition E must be entered and its Required
Action taken.

C.l and C.2

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the CREV System
design, an allowable out of service time of 24 hours is
provided to permit restoration of any inoperable channel to
OPERABLE status. However, this out of service time is only
acceptable provided the associated Function is still
maintaining CREV System .initiation capability. A Function
is considered to be maintaining CREV System initiation
capability when sufficient channels are OPERABLE or in trip
such that an initiation signal from the given Function will
be generated on a valid signal. For Functions 3 and 4, this
wou'Id require each unit to have at least one channel of the
Function OPERABLE or in trip. In this situation (loss of
CREV System initiation capability), the 24 hour allowance of
Required Action C.2 is not appropriate. If the Function is
not maintaining CREV System initiation capability, the CREV
System must be declared inoperable within I hour of
discovery of the loss of CREV System initiation capability.

The I hour Completion Time (C.l) is acceptable because it
minimizes risk while allowing time for restoring or tripping
of channels.

If the inoperable channel cannot be restored to OPERABLE
status within the allowable out of service time, the channel
must be placed in the tripped condition per Required
Action C.2. Placing the inoperable channel in trip performs
the intended function of the channel (starts the selected
CREV subsystem in the pressurization mode). Alternately, if
it is not desired to place the channel in trip (e.g., as in
the case where it is not desired to start'he subsystem),
Condition E must be entered and its Required Action taken.

e (continued)
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ACTIONS
(continued)

D.l D.2 and D.3

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the CREV System
design, Required Action D. 1 allows continued operation with
an inoperable channel provided repair is initiated in a
timely manner and the remaining OPERABLE channel is
functionally tested once per 24 hours. With two channels of
the Control Room Air Supply Duct Radiation - High function
inoperable (Required Actions D.2 and D.3), an allowed outage
time of 30 days is provided to restore at least one channel
to OPERABLE'tatus provided that the alternate monitoring
capability is verified functional once per 12 hour s. The
alternate monitoring capability is provided by the control
room particulate monitor (RN-90-53) and radiation monitor
(RH-90-S). These monitors alarm in the control room on high
activity. Upon receipt of these alarms, the operator is
required to manually isolate the control room and manually
initiate the emergency pressurization system. The 30 day
allowed outage time is based on verifying functional
capability of these two monitors and the administrative
controls that require operator action to manually initiate a
CREV subsystem.

E. I and E.2

With any Required Action and associated Completion Time not
met, the associated CREV subsystem(s) must be placed in the
pressurization mode of operation per Required Action E.l to
ensure that control room personnel will be .protected in the
event of a Design Basis Accident. When both CREV subsystems
are affected, Required Action E. I can be met with only one
CREV subsystem operating provided the redundant CREV
subsystem is placed in a condition such that it will
automatically initiate upon loss of the operating CREV

subsystem. The method used to place the CREV subsystem(s)
in operation must provide for automatically re-initiating
the subsystem(s) upon restoration of power following a loss
of power to the CREV subsystem(s). Alternately, if it is
not desired to start the subsystem(s), the CREV subsystem{s)
associated with inoperable, untripped channels must be
declared inoperable within I hour (Required Action E.2).
Required Actions E.l and E.2 can be performed independently
on each CREV subsystem. That is one CREV subsystem can be

{continued)
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ACTIONS E. 1 and E.2 (continued)

placed in operation (Required Action E.l) while the other
CREV subsystem can be declared inoperable (Required Action
E.2).

The 1 hour Completion Time is intended to allow the operator
time to place the CREV subsystem(s) in operation. The
1 hour Completion Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of
channels, for placing the associated CREV subsystem(s) in
operation, or for entering the applicable Conditions and
Required Actions for the inoperable CREV subsystem(s).

SURVEILLANCE
RE(UIREHENTS

As noted (Note 1) at the beginning of the SRs, the SRs for
each CREV System instrumentation Function are located in the
SRs column of Table 3.3.7.1-1.

The Surveillances are modified by a Note (Note 2) 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 CREV System initiation 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
(Refs. 3 and 4) 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 CREV System will initiate
when necessary.

The Surveillances are modified by a third Note (Note 3) to
indicate that for Functions 3 and 4, when a channel is
placed in an inoperable status solely for performance of
required testing or maintenance, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours for a CHANNEL FUNCTIONAL TEST and for up to 24 hours
for a CHANNEL CALIBRATION or maintenance, provided the
downscale trip of the inoperable channel is placed in the
tripped condition. Upon completion of the Surveillance or

(continued)
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(continued)

maintenance, or expiration of the 6 hour or 24 hour
allowance, the channel must be returned to OPERABLE status
or the applicable Condition entered and Required Actions
taken.

SR 3.3.7.1.1

Performance of the CHANNEL CHECK once every 24 hour s 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
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the instrument channels could be an indication of
excessive instrument drift in one of the channels qr
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
channel status during normal operational use of the displays
associated with channels required by the LCO.

SR 3.3.7.1.2

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.

(continued)
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SURVEILLANCE
RE(U IREMENTS

SR 3.3.7. 1.2 (continued)

The Frequency of 92 days is based on the reliability
analyses of References 3 and 4.

1

This Surveillance for Functions 3 and 4 shall consist of
verifying the High Voltage Power Supply (HVPS) voltage at
the Sensor and Convertors (detectors) is within its design
limits. A CHANNEL FUNCTIONAL TEST as defined in Section
l. 1, "Definitions" shall be performed once per 18 months as
part of the CHANNEL CALIBRATION for Functions 3 and 4.

SR 3.3.7.1.3 and SR 3.3.7.1.5

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.

The Frequencies are based upon the magnitude of equipment
drift in the setpoint analysis.

SR 3.3.7.1.4 and SR 3.3.7.1.6

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initiation logic for a specific
channel. The system functional testing performed in
LCO 3.7.3, "Control Room Emergency Ventilation (CREV)
System," overlaps this Surveillance to provide complete
testing of the assumed safety function.

The 184 day Frequency for Function 5 is based on equipment
capability. The 18 month Frequency for Functions 1, 2, 3,
and 4 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 their designated Frequencies.

(continued)
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REFERENCES 1. FSAR, Section 10.12.5.3.

2. FSAR, Section 14.6.3.7.

3. GENE-770-06-1, "Bases for Changes to Surveillance Test
Intervals and Allowed Out-of-Service Times for
Selected Instrumentation Technical Specifications,"
February 1991.

5.

NEDC-31677P-A, "Technical Specification Improvement
Analysis for BWR Isolation Actuation Instrumentation,"
July 1990.

NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3.3.8. 1 Loss of Power (LOP) Instrumentation

BASES

BACKGROUND Successful operation of the required safety functions of the
Emergency Core Cooling Systems (ECCS) is dependent upon the
availability of adequate power sources for energizing the
various components such as pump motors, motor operated
valves, and the associated control components. The LOP
instrumentation monitors the 4. 16 kV shutdown boards.
Offsite power is the preferred source of power for the
4. 16 kV shutdown boards. If the monitors determine that
insufficient power is available, the boards are disconnected
from the offsite power sources and connected to the onsite
diesel generator (DG) power sources.

Each 4. 16 kV shutdown board has its own independent LOP
instrumentation and associated trip logic. The voltage for
each board is monitored at two levels, which can be
considered as two different undervoltage Functions: Loss of
Voltage and 4.16 kV Shutdown Board Undervoltage Degraded
Voltage. Each Function causes various board transfers and
disconnects.

The Degraded Voltage Function is monitored by three
undervoltage relays for each shutdown board, whose outputs
are arranged in a two-out-of-three logic configuration
(Ref. 1). The channels include electronic equipment (e.g.,
trip relays) that compare measured input signals with
pre-established setpoints. When the setpoint is exceeded,
the channel output relay deenergizes, which then outputs a
LOP trip signal to the shutdown board logic.

The Loss of Voltage Function is monitored by two
undervoltage relay pairs for each shutdown board, where
outputs are arranged in a two-out-of-two logic configuration
(Ref. 1). The channels include four electro-mechanical
relays, two of which must deenergize to start the associated
diesel generator and another two which must deenergize to
initiate load shed of the associated 4. 16 kV shutdown board.

(continued)
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BASES (continued)

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The LOP instrumentation is required for Engineered Safety
Features to function in any accident with a loss of offsite
power. The required channels of LOP instrumentation ensure
that the ECCS and other assumed systems powered from the
DGs, provide plant protection in the event of any of the
Reference 2, 3, and 4 analyzed accidents in which a loss of
offsite power is assumed. The initiation of the DGs on loss
of offsite power, and subsequent initiation of the ECCS,
ensure that the fuel peak cladding temperature remains below
the limits of 10 CFR 50.46.

Accident analyses credit the loading of the DG based on the
loss of offsite power concurrent with a loss of coolant
accident. The diesel starting and loading times have been
included in the delay time associated with each safety
system component requiring DG supplied power following a
loss of offsite power.

The LOP instrumentation satisfies Criterion 3 of the NRC

Policy Statement (Ref. 5).

The OPERABILITY of the LOP instrumentation is dependent upon
the OPERABILITY of the individual instrumentation channel
Functions specified in Table 3.3.8.1-1. Each Function must
have a required number of OPERABLE channels per 4.16 kV
shutdown board, with their setpoints within the specified
Allowable Values. A channel is inoperable if its actual
trip setpoint is not within its required Allowable Value.
The actual setpoint is calibrated consistent with applicable
setpoint methodology assumptions.

The Allowable Values are specified for each Function in the
Table. Nominal trip setpoints are specified in the setpoint
calculations. The nominal setpoints are selected to ensure
that the setpoints do not exceed the Allowable Value between
CHANNEL CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within the
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., degraded voltage), and when the
measured output value of the process parameter exceeds the
setpoint, the associated device (e.g., trip relay) changes
state. The analytic limits are derived from the limiting

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

values of the process parameters obtained from the safety
analysis. The Allowable Values are derived from the
analytic limits, corrected for calibr'ation, 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 unit
channels that must function in harsh environments as defined
by 10 CFR 50.49) are accounted for.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis. The channel devices for each shutdown board
are listed in Table B 3.3.8.1-1.

l. 4. 16 kV Shutdown Board Undervolta e Loss of Volta e

Loss of voltage on a 4.16 kV shutdown board indicates that
offsite power may be completely lost to the respective
shutdown board and is unable to supply sufficient power for
proper operation of the applicable equipment. Therefore,
the power supply to the board is transferred from offsite
power to DG power upon total loss of shutdown board voltage
for 1.5 seconds. The transfer will not occur if the voltage
recovers to the specified Allowable Value for Reset 'Voltage
within 1.5 seconds. This ensures that adequate power will
be available to the required equipment.

The Time Delay Allowable Values are long enough to provide
time for the offsite power supply to recover to normal
voltages, but short enough to ensure that power is available
to the required equipment.

One channel of 4. 16 kV Shutdown Board Undervoltage (Loss of
Voltage) Function per associated shutdown board is only
required to be OPERABLE when the associated DG is required
to be OPERABLE to ensure that no single instrument failure
can preclude the DG function. Refer to LCO 3.8.1, "AC

Sources - Operating," and 3.8.2, "AC Sources - Shutdown,"
for Applicability Bases for the DGs.

(continued)
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APPLICABILITY

(continued)

2. 4. 16 kV Shutdown Board Undervolta e De raded Volta e

A reduced voltage condition on a 4.16 kV shutdown board
indicates that, while offsite power may not be completely
lost to the respective shutdown board, available power maybe
insufficient for starting large ECCS motors without risking
damage to the motors that could disable the ECCS function.
Therefore, power supply to the board is transferred from
offsite power to onsite DG power when the voltage on the
board drops below the Degraded Voltage Function Allowable
Values (degraded voltage with a time delay). This ensures
that adequate power will be available to the required
equipment.

The Board Undervoltage Allowable Values are low enough to
prevent inadvertent power supply transfer, but high enough
to ensure that sufficient power is available to the required
equipment. The Time Delay Allowable Values are long enough
to provide time for the offsite power supply to recover to
normal voltages, but short enough to ensure that sufficient
power is available to the required equipment.

One channel of 4.16 kV Shutdown Board Undervoltage (Degraded
Voltage) Function per associated board is only required to
be OPERABLE when the associated DG is required to be
OPERABLE to ensure that no single instrument failure can
preclude the DG function. Refer to LCO 3.8. 1 and LCO 3.8.2
for Applicability Bases for the DGs.

ACTIONS A Note has been provided to modify the ACTIONS related to
LOP 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 LOP instrumentation channels provide appropriate
compensatory measures for separate inoperable channels.

(continued)
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ACTIONS
(continued)

As such, a Note has been provided that allows separate
Condition entry for each inoperable LOP instrumentation
channel.

A.l and A.2

With one of the three phase-to-phase degraded voltage relays
inoperable, Required Action A.2 provides a 15 day allowable
out of service time to restore the relay to OPERABLE status
provided the other two phase-to-phase degraded voltage
relays and the loss of voltage relay channel on that
shutdown board are OPERABLE. Immediate verification of the
OPERABILITY of the other phase-to-phase degraded voltage
relays and loss of voltage relay channel are therefore
required (Required Action A. 1). This may be performed as an
administrative check by examining logs or other information
to determine if this equipment is out of service for
maintenance or other reasons. It does not mean to perform
the Surveillances needed to demonstrate OPERABILITY of this
equipment. If the OPERABILITY of this equipment cannot be
verified, however, Condition D must be entered immediately.
The 15 day allowable out of service time is justified based
on the two-out-of-three permissive logic scheme provided for
these relays. If the inoperable relay cannot be restored to
OPERABLE status within the allowable out of service time,
the degraded voltage relay channel must be placed in the
tripped condition per Required Action A.2. Placing the
inoperable channel in trip would conservatively compensate
for the inoperability, restore capability to accommodate a
single failure (within the LOP instrumentation), and allow
operation to continue. Alternately, if it is not desired to
place the channel in trip (e.g., as in the case where
placing the channel in trip would result in a DG

initiation), Condition E must be entered and its Required
Action taken.

B.l and B.2

With one or more loss of voltage relay channels inoperable,
the function is not capable of performing the intended
function. Required Action B.2 provides a 10 day allowable
out of service time provided the degraded voltage relay
channel on that shutdown board is OPERABLE. Immediate

(continued)
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ACTIONS B. 1 and B.2 (continued)

verification of the OPERABILITY of the degraded voltage
relay channel is therefore required (Required Action B. 1).
This may be performed as an administrative check by
examining logs or other information to determine if this
equipment is out of service for maintenance or other
reasons. It does not mean to perform the Surveillances
needed to demonstrate OPERABILITY of this equipment. If the
OPERABILITY of this equipment cannot be verified, however,
Condition D must be entered immediately. The 10 day
allowable out of service time is justified since the
degraded voltage relay channel on the same shutdown board is
independent of the loss of voltage relay channel and will
continue to function and start the diesel generators on a
complete loss of voltage. If the inoperable channel cannot
be restored to OPERABLE status within the allowable out of
service time, the channel must be placed in the tripped
condition per Required Action B.2. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single
failure (within the LOP instrumentation), and allow
operation to continue. Alternately, if it is not desired to
place the channel in trip (e.g., as in the case where
placing the channel in trip would result in a OG

initiation), Condition E must be entered and its Required
Action taken.

C.l and C.2

With one or more degraded voltage relay channels inoperable,
the Function is not capable of performing the intended
function. Required Action C.2 provides a 10 day allowable
out of service time provided the loss of voltage relay
channel on that shutdown board is OPERABLE. Immediate
veriFication of the OPERABILITY of the loss of voltage relay
channel is therefore required (Required Action C. 1). This
may be performed as an administrative check by examining
logs or other information to determine if this equipment is
out of service for maintenance or other reasons. It does
not mean to perform the Surveillances needed to demonstrate
OPERABILITY of this equipment. If the OPERABILITY of this
equipment cannot be verified however, Condition 0 must be

(continued)
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ACTIONS C. 1 and C.2 (continued)

entered immediately. The 10 day allowable out of service
time is justified since the loss of voltage relay channel on
the same shutdown board is independent of the degraded
voltage relay channel and will continue to function and
start the diesel generators on a complete loss of voltage.If the inoperable channel cannot be restored to OPERABLE

, status within the allowable out of service time, the channel
must be placed in the tripped condition per Required
Action C.2. Placing the inoperable channel in trip would
conservatively compensate for the inoperability, restore
capability to accommodate a single failure (within the LOP
instrumentation), and allow operation to continue.
Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the channel in trip
would result in a DG initiation), Condition E must be
entered and its Required Action taken.

D.l and D.2

With the degraded voltage relay channel and the loss of
voltage relay channel inoperable on the same shutdown board,
the associated diesel generator will not automatically start
upon degraded voltage or complete loss of voltage on that
shutdown board. In this situation, Required Action D.2
provides a 5 day allowable out of service time provided the
other shutdown boards and undervoltage relays are OPERABLE.
Immediate verification of the OPERABILITY of the other
shutdown boards and under voltage relays is therefore
required (Required Action D. I). This may be performed as an
administrative check by examining logs or other information
to determine if this equipment is out of service for
maintenance or other reasons. It does not mean to perform
the Surveillances needed to demonstrate OPERABILITY of this
equipment. If the OPERABILITY oF this equipment cannot be
verified, however, Condition E must be entered immediately.
The 5 day allowable out of service time is justified based
on the remaining redundancy of the 4.16 kV Shutdown Boards.
The 4. 16 kV Shutdown Boards have a similar allowable out of
service time. If the inoperable channel cannot be restored
to OPERABLE status within the allowable out of service time,
the channel must be placed in the tripped condition per

(continued)
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Required Action D.2. Placing the inoperable channel in trip
would conservatively compensate for the inoperability,
restore capability to accommodate a single failure (within
the LOP instrumentation), and allow operation to continue.
Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the channel in trip
would result in a DG initiation), Condition E must be
entered and its Required Action taken.

E. 1

If any Required Action and associated Completion Time are
not met, the associated Function is not capable of
performing the intended function. Therefore, the associated
DG{s) is declared inoperable immediately. This requires
entry into applicable Conditions and Required Actions of
LCO 3.8. 1 and LCO 3.8.2, which provide appropriate actions
for the inoperable DG(s).

SURVEILLANCE
RE(UIREHENTS

As noted (Note 1) at the beginning of the SRs, the SRs for
each LOP instrumentation Function are located in the SRs
column of Table 3.3.8.1-1.

SR 3.3.8.1.1 and SR 3.3.8.1.2

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.

Any 'setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

{continued)
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SR 3.3.8. 1. 1 and SR 3.3.8. 1.2 (continued)

The Frequency is based upon the calibration interval assumed
in the determination of the magnitude of equipment drift in
the setpoint analysis.

SR 3.3.8.1.3

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required actuation logic for a specific
channel. The system functional testing performed in
LCO 3.8.1 and LCO 3.8.2 overlaps this Surveillance to
provide complete testing of the assumed safety functions.

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.

REFERENCES 1. FSAR, Figure 8.4-4.

2. FSAR, Section 6.5.

3. FSAR, Section 8.5.4.

4. FSAR, Chapter 14.

5. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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Table 8 3.3.8.1-1 (Page 1 of 2)
Loss of Power Instrunentation Channel Device Identification

4.16 kV Shutdown Board A
(Loss of Voltage)
1.a Board Undervoltage - Board Load Shedding

1.b Board Undervoltage - Diesel Start Time Delay

(Degraded Voltage)
2.a Board Undervoltage

2.b.1 Initial Diesel Start and Load Shedding Time Delay
2.b.2 Diesel Start Time Delay
2.b.3 Board Load Shedding Time Delay
2.b.4 Diesel Generator Breaker Closure Time Delay

4 16 kv Shutdown Board 8
(Loss of Voltage)
1.a Board Undervoltage - Board Load Shedding

1.b Board Undervoltage - Diesel Start Time Delay

(Degraded Voltage)
2.a Board Undervoltage

2.b.1 Initial Diesel Start and Load Shedding Time Delay
2.b.2 Diesel Start Time Delay
2.b.3 Board Load Shedding Time Delay
2.b.4 Diesel Generator Breaker Closure Time Delay

4.16 kV Shutdown Board C

(Loss of Voltage)
1.a Board Undervoltage - Board Load Shedding

1.b Board Undervoltage - Diesel Start Time Delay

(Degraded Voltage)
2.a Board Undervoltsge

2.b.1 Initial Diesel Start and Load Shedding Time Delay
2.b.2 Diesel Start Time Delay
2.b.3 Board Load Shedding Time Delay
2.b.4 Diesel Generator Breaker Closure Time Delay

CSUNEL DEVICES
(IMIDs)

27SA gal snd 27SA gC
(27-211-OOOA/12E 8 /12F)
27DA I6A and 27DA gC
(27-211.000A/12A 8 /128)

27-211-1A, 27-211-18, and 27-2'l1-1C
(27-211-OOOA/23A, /238, 8 /23C)
2-21'I-1A (02-211-0001A)
2-211-2A (02-21'I-0002A)
2-211-3A (02-211-0003A)
2-211-4A (02-211-0004A)

27SB GAIA and 27SB gC
(27-211-BODB/12E 8 /12F)
27DB I6A and 27DB gC
(27-211-0008/12A 8 /128)

27.211-2A, 27"211-28, and 27-2'I1.2C
(27-211.0008/21A, /218, /21C)
2-211-18 (02-211-00018)
2-211-28 (02-211-00028)
2-211-38 (02-211-00038)
2-211-48 (02-211-00048)

27SC gA and 27SC gC
(27-211-OOOC/'IIE 8 /11F)
27DC gA and 27OC gC
(27.211.000C/11A 8 /'i18)

27-21'l-3A, 27-211-38, and 27-211-3C
(2$-211-OOOC/25A, /258, /25C)
2-211-1C (02-211-0001C)
2-211-2C (02-211.0002C)
2-211-3C (02-211-0003C)
2-211.4C (02.211-0004C)
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LOP Instrwentati on
B 3.3.8.1

Table B 3.3.8.1-1 (Page 2 of 2)
Loss of Power Instrwentation Channel Device Identification

(Degraded Voltage)
2.a Board Undervoltage

2.b.1
2.b.2
2.b.3
2.b.4

Initial Diesel Start and Load Shedding Time Delay
Diesel Start Time Delay
Board Load Shedding Time Delay
Diesel Generator Breaker Closure Time Delay

4.16 kV Shutdown Board D

(Loss of Voltage)
1.a Board Undervoltage - Board Load Shedding

1.b Board Undervoltage - Diesel Start Time Delay

QQKMEL DEVICES
(INIDs)

27SD i5A and 27SD gC
(27-211-000D/11E S /11F)
27DD gA and 27DD gC
(27-211-GOOD/11A 8 /11B)

27-21'i-4A, 27-211.4B, and 27-211-4C
(27-211-GOOD/21A, /21BI /21C)
2-211-1D (02-211-0001D)
2-211-2D (02-211-00020)
2-211-3D (02-211-00030)
2-211-4D (02-211-0004D)
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RPS Electric Power Monitoring
B 3.3.8.2

B 3.3.8.2 Reactor Protection System (RPS) Electric Power Monitoring

,BASES

BACKGROUND RPS Electric Power Monitoring System is provided to isolate
the RPS bus from the motor generator (HG) set or an
alternate power supply in the event of overvoltage,
undervoltage, or underfrequency. This system protects the
loads connected to the RPS bus against unacceptable voltage
and frequency conditions (Ref. )) and forms an important
part of the primary success path of the essential safety
circuits. Some of the essential equipment powered from the
RPS buses includes the RPS logic and scram solenoids.

RPS electric power monitoring assembly will detect any
abnormal high or low voltage or low frequency condition in
the outputs of the two MG sets or the alternate power supply
and will de-energize its respective RPS bus, thereby causing
all safety functions normally powered by this bus to
de-energize.

In the event of failure of an RPS Electric Power Monitoring
System (e.g., both in series electric power monitoring
assemblies), the RPS loads may experience significant
effects from the unmonitored power supply. Deviation from
the nominal conditions can potentially cause damage to the
scram solenoids and other Class lE devices.

In the event of a low voltage condition for an extended
period of time, the scram solenoids can chatter and
potentially lose their pneumatic control capability,
resulting in a loss of primary scram action.

In the event of an overvoltage condition, the RPS logic
relays and scram solenoids may experience a voltage higher
than their design voltage. If the overvoltage condition
persists for an extended time period, it may cause equipment
degradation and the loss of plant safety function.

Two redundant Class 1E contactors are connected in series
between each RPS bus and its HG set, and between each RPS

bus and its alternate power supply. Each of these
contactors has an associated independent set of Class lE

(continued)
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RPS Electric Power Monitoring
B 3.3.8.2

BASES

BACKGROUND
(continued)

overvoltage, undervoltage, and underfrequency sensing logic.
Together, a contactor and its sensing logic constitute an
electric power monitoring assembly. If the output of the MG

set exceeds predetermined limits of overvoltage,
undervoltage,- or underfrequency, for ) 4 seconds, a trip
relay driven by this logic circuitry opens the contactor,
which removes the associated power supply from service. The
timer is common to the three trip relays.

APPLICABLE
SAFETY ANALYSES

The RPS electric power monitoring is necessary to meet the
assumptions of the safety analyses by ensuring that the
equipment powered from the RPS buses can perform its
intended function. RPS electric power monitoring provides
protection to the RPS and other systems that receive power
from the RPS buses, by acting to disconnect the RPS from the
power supply under specified conditions that could damage
the RPS bus powered equipment.

RPS electric power monitoring satisfies Criterion 3 of the
NRC Policy Statement (Ref. 2).

LCO The OPERABILITY of each RPS electric power monitoring
assembly is dependent on the OPERABILITY of the overvoltage,
undervoltage, and underfrequency logic, as well as the
OPERABILITY of the associated contactor. Two electric power
monitoring assemblies are required to be OPERABLE for each
inservice power supply. This provides redundant protection
against any abnormal voltage or frequency conditions to
ensure that no single RPS electric power monitoring assembly
failure can preclude the function of RPS bus powered
components. Each inservice electric power monitoring
assembly's trip logic setpoints are required to be within
the specified Allowable Value. The actual setpoint is
calibrated consistent with applicable setpoint procedures
(nominal trip setpoint).

Allowable Values are specified for each RPS electric power
monitoring assembly trip logic (refer to SR 3.3.8.2.2).
Nominal trip setpoints are specified in the setpoint
calculations. The nominal setpoints are selected based on
engineering judgment and operational experience to ensure

(continued)
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RPS Electric Power Monitoring
B 3.3.8.2

BASES

LCO
(continued)

that the setpoints do not exceed the Allowable Value between
CHANNEL CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within its
Allowable Value, is acceptable. A channel is inoperable if
its actual trip setpoint is not within its required
Allowable Value. 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., overvoltage), and when the measured output value of
the process parameter exceeds the setpoint, the associated
device (e.g., trip relay) changes state.

The Allowable Values for the instrument settings are based
on the RPS continuously providing a 56 Hz, 120 V a 10K (to
all equipment), and 115 V a 10 V (to scram and MSIV
solenoids). The most limiting voltage requirement and
associated line losses determine the settings of the
electric power monitoring instrument channels. The settings
are calculated based on the loads on the buses and RPS MG

set or alternate power supply being 120 VAC and 60 Hz.

APPLICABILITY
I

The operation of the RPS electric power monitoring
assemblies is essential to disconnect the RPS bus powered
components from the MG set or alternate power supply during
abnormal voltage or frequency conditions. Since the
degradation of a nonclass 1E source supplying power to the
RPS bus can occur as a result of any random single failure,
the OPERABILITY of the RPS electric power monitoring
assemblies is required when the RPS bus powered components
are required to be OPERABLE. This results in the RPS
Electric Power Monitoring System OPERABILITY being required
in MODES 1, 2, and 3; and in MODES 4 and 5 with any control
rod withdrawn from a core cell containing one or more fuel
assemblies (a control rod withdrawn in MODE 4 is only
allowed by Special Operations LCO 3.10.4, "Single Control
Rod Withdrawal - Cold Shutdown" ).

(continued)
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RPS Electric Power Monitoring
B 3.3.8.2

ACTIONS A.l

If one RPS electric power monitoring assembly for an
inservice power supply (MG set or alternate) is inoperable,
or one RPS electric power monitoring assembly on each
inservice power supply is inoperable, the OPERABLE assembly
will still provide protection to the RPS bus powered
components under degraded voltage or frequency conditions.
However, the reliability and redundancy of the RPS Electric
Power Nonitoring System is reduced, and only a limited time
(72 hours) is allowed to restore the inoperable assembly to
OPERABLE status. If the inoperable assembly cannot be
restored to OPERABLE status, the associated power supply(s)
must be removed from service (Required Action A. 1). This
places the RPS bus in a safe condition. An alternate power
supply with OPERABLE power monitoring assemblies may then be
used to power the RPS bus.

The 72 hour Completion Time takes into account the remaining
OPERABLE electric power monitoring assembly and the low
probability of an event requiring RPS electric power
monitoring protection occur ring during this period. It
allows time for plant operations personnel to take
corrective actions or to place the plant in the required
condition in an orderly manner and without challenging plant
systems.

Alternately, if it is not desired to remove the power supply
from service (e.g., as in the case where removing the power
supply(s) from service would result in a scram or
isolation), Condition C or D, as applicable, must be entered
and its Required Actions taken.

B.l

If both power monitoring assemblies for an inservice power
supply (NG set or alternate) are inoperable or both power
monitoring assemblies in each inservice power supply are
inoperable, the system protective function is lost. In this
condition, 1 hour is allowed to restore one assembly to
OPERABLE status for each inservice power supply. If one
inoperable assembly for each inservice power supply cannot
be restored to OPERABLE status, the associated power
supply(s) must be removed from service within 1 hour

(continued)
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BASES

ACTIONS B. 1 (continued)

(Required Action B. 1). An alternate power supply with
OPERABLE assemblies may then be used to power one RPS bus.
The 1 hour Completion Time is sufficient for the plant
operations personnel to take corrective actions and is
acceptable because it minimizes risk while allowing time for
restoration or removal from service of the electric power
monitoring assemblies.

Alternately, if it is not desired to remove the power
supply(s) from service (e.g., as in the case where removing
the power supply(s) from service would result in a scram or
isolation), Condition C or D, as applicable, must be entered
and its Required Actions taken.

C.l and C.2

0
If any Required Action and associated Completion Time of
Condition A or B are not met in MODE 1, 2, or 3, a plant
shutdown must be performed. This places the plant in a

condition where minimal equipment, powered through the
inoperable RPS electric power monitoring assembly(s), is
required and ensures that the safety function of the RPS

(e.g., scram of control rods) is not required. The plant
shutdown is accomplished by placing the plant in MODE 3

within 12 hours and in MODE 4 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

D.1

If any Required Action and associated Completion Time of
Condition A or B are not met in MODE 4 or 5, with any
control rod withdrawn from a core cell containing one or
more fuel assemblies, the operator must immediately initiate
action to fully insert all insertable control rods in core
cells containing one or more fuel assemblies. Required
Action D.l results in the least reactive condition for the
reactor core and ensures that the safety function of the RPS

(e.g., scram of control rods) is not required.

(continued)
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RPS Electric Power Honitoring
B 3.3.8.2

SURVEILLANCE
RE(UIREHENTS

SR 3.3.8.2.1

A CHANNEL FUNCTIONAL TEST is performed on each overvoltage,
undervoltage, and underfrequency 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 184 day Frequency is based on operating experience and
the need to calibrate the instrument loop and sensor.

SR 3.3.8.2.2

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.

The Frequency is based on the assumption of a 184 day
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

SR 3.3.8.2.3

Performance of a system functional test demonstrates that,
with a required system actuation {simulated or actual)
signal, the logic of the system will automatically trip open
the associated power monitoring assembly. Only one signal
per power monitoring assembly is required to be tested.
This Surveillance overlaps with the CHANNEL CALIBRATION to
provide complete testing of the safety function. The system
functional test of the Class 1E contactors is included as
part of this test to provide complete testing of the safety
function. If the contactors are incapable of operating, the
associated electric power monitoring assembly would be
inoperable.

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.8.2.3 (continued)

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.

REFERENCES 1. FSAR, Section 7.2.3.2.

2. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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RPS Instrumentation
B 3.3.1.1

BASES

BACKGROUND
(continued)

The RPS is comprised of two independent trip systems
(A and B) with two logic channels in each trip system (logic
channels Al and A2, Bl and B2) as shown in Reference 1. The
outputs of the logic channels in a trip system are combined
in a one-out-of-two logic so that either channel can trip
the associated trip system. The tripping of both trip
systems will produce a reactor scram. This logic
arrangement is referred to as a one-out-of-two taken twice
logic. Each trip system can be reset by use of a reset
switch. If a full scram occurs (both trip systems trip), a
relay prevents reset of the trip systems for 10 seconds
after the full scram signal is received. This 10 second
delay on reset ensures that the scram function will be
completed.

Two scram pilot valves are located in the hydraulic control
unit for each control rod drive (CRD). Each scram pilot
valve is solenoid operated, with the solenoids normally
energized. The scram pilot valves control the air supply to
the scram inlet and outlet valves for the associated CRD.
When either scram pilot valve solenoid is energized, air
pressure holds the scram valves closed and, therefore, both
scram pilot valve solenoids must be de-energized to cause a
control rod to scram. The scram valves control the supply
and discharge paths for the CRD water during a scram. One
of the scram pilot valve solenoids for each CRD is
controlled by trip system A, and the other solenoid is
controlled by trip system B. Any trip of trip system A in
conjunction with any trip in trip system B results in
de-energizing both solenoids, air bleeding off, scram valves
opening, and control rod scram.

The backup scram valves, which energize on a full scram
signal to depressurize the scram air header, are also
controlled by the RPS. Additionally, the RPS System
controls the SDV vent and drain valves such that when both
trip systems trip, the SDY vent and drain valves close to
isolate the SDV.

(continued)
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B 3.3.1.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The actions of the RPS are assumed in the safety analyses of
References I, 2, and 3. The RPS initiates a reactor scram
when monitored parameter values exceed the Allowable Values,
specified by the setpoint methodology and listed in
Tab1e 3.3.l.l-l to preserve the integrity of the fuel
cladding, the reactor coolant pressure boundary (RCPB), and
the containment by minimizing the energy that must be
absorbed following a LOCA.

RPS instrumentation satisfies Criterion 3 of the NRC Policy
Statement (Ref. 10). Functions not specifically credited in
the accident analysis are retained for the overall
redundancy and diversity of the RPS as required by the NRC

approved licensing basis.

The OPERABILITY of the RPS is dependent on the OPERABILITY
of the individual instrumentation channel Functions
specified in Table 3.3. 1.1-I. Each Function must have a
required number of OPERABLE channels per RPS trip system,
with their setpoints within the specified Allowable Value,
where appropriate. The setpoint is calibrated consistent
with applicable setpoint methodology assumptions (nominal
trip setpoint).

Allowable Values are specified for each RPS Function
specified in the Table. Nominal trip setpoints are
specified in the setpoint calculations. The nominal
setpoints are selected to ensure that the actual setpoints
do not exceed the Allowable Value between successive CHANNEL
CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within its
Allowable Value, is acceptable. A channel is inoperable if
its actual trip setpoint is not within its required
Allowable Value.

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
vessel water level), 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 from the analytic limits, corrected for
calibration, process, and some of the instrument errors.

(continued)
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BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

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 OPERABILITY of scram pilot valves and associated
solenoids, backup scram valves, and SDV valves, described in
the Background section, are not addressed by this LCO.

The individual Functions are required to be OPERABLE in the
MODES or other specified conditions in the Table, which may
require an RPS trip to mitigate the consequences of a design
basis accident or transient. To ensure a reliable scram
function, a combination of Functions are required in each
MODE to provide primary and diverse initiation signals.

The only MODES specified in Table 3.3.1. l-l are MODES I
(which encompasses w 30K RTP) and 2, and MODE 5 with any
control rod withdrawn from a core cell containing one or
more fuel assemblies. No RPS Function is required in
MODES 3 and 4 since all control rods are fully inserted and
the Reactor Mode Switch Shutdown Position control rod
withdrawal block (LCO 3.3.2. 1) does not allow any control
rod to be withdrawn. In MODE 5, control rods withdrawn from
a core cell containing no fuel assemblies do not affect the
reactivity of the core and, therefore, are not required to
have the capability to scram. Provided all other control
rods remain inserted, no RPS function is required. In this
condition, the required SDM (LCO 3.1.1) and refuel position
one-rod-out interlock (LCO 3.9.2) ensure that no event
requiring RPS will occur.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

(continued)
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APPLICABILITY

(continued)

Intermediate Ran e Monitor IRM

l.a. Intermediate Ran e Monitor Neutron Flux - Hi h

The IRMs monitor neutron flux levels from the upper range of
the source range monitor (SRM) to the lower range of the
average power range monitors (APRMs). The IRMs are capable
of generating trip signals that can be used to prevent fuel
damage resulting from abnormal operating transients in the .

intermediate power range. In this power range, the most
significant, source of reactivity change is due to control
rod withdrawal. The IRM mitigates control rod withdrawal
error events and is diverse from the rod worth minimizer
(RWM), which monitors and controls the movement of control
rods at low power. The RWM prevents the withdrawal of an
out of sequence control rod during startup that could result
in an unacceptable neutron flux excursion (Ref. 2). The IRM

provides mitigation of the neutron flux excursion. To
demonstrate the capability of the IRM System to mitigate
control rod withdrawal events, generic analyses have been
performed (Ref. 3) to evaluate the consequences of control
rod withdrawal events during startup that are mitigated only
by the IRM. This analysis, which assumes that one IRM

.channel in each trip system is bypassed, demonstrates that
the IRMs provide protection against local contr'ol rod
withdrawal errors and results in peak fuel energy
depositions below the 170 cal/gm fuel failure threshold
criterion.

The IRMs are also capable of limiting other reactivity
excursions during startup, such as cold water injection
events, although no credit is specifically assumed.

The IRM System is divided into two groups of IRM channels,
with four IRH channels inputting to each trip system. The
analysis of Reference 3 assumes that one channel in each
trip system is bypassed. Therefore, six channels with three
channels in each trip system are required for IRM

OPERABILITY to ensure that no single instrument failure will
preclude a scram from this Function on a valid signal. This
trip is active in each of the 10 ranges of the IRM, which
must be selected by the operator to maintain the neutron
flux within the monitored level of an IRM range.

0 (continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

l.a. Intermediate Ran e Monitor Neutron Flux - Hi h

(continued)

The analysis of Reference 3 has adequate conservatism to
permit an IRM Allowable Value of 120 divisions of a

125 division scale.

The Intermediate Range Monitor Neutron Flux - High Function
must be OPERABLE during MODE 2 when control rods may be
withdrawn and the potential for criticality exists. In
MODE 5, when a cell with fuel has its control rod withdrawn,
the IRMs provide monitoring for and protection against
unexpected reactivity excursions. In MODE 1, the APRM

System and the RBM provide protection against control rod
withdrawal error events and the IRHs are not required.

1.b. Intermediate Ran e Monitor - Ino

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
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.

(continued)
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Avera e Power Ran e MonitorAPPLICABLE
SAFETY ANALYSES,

(continued)
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. For operation at
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
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 pr'ovide 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
significant reactivity increases with THERMAL POWER

< 25% RTP.

LCO, and 2.a. Avera e Power Ran e Monitor Neutron Flux - Hi h

APPLICABILITY Setdown

The APRM System is divided into two groups of channels 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

(continued)
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2.a. Avera e Power Ran e Monitor Neutron Flux - Hi h
Setdown (continued)

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.

The Allowable Value is based on preventing significant
increases in power when THERMAL POWER is ( 25/o RTP.

The Average Power Range Monitor Neutron Flux - High, Setdown
Function must be OPERABLE during MODE 5 with any control rod
withdrawn from a core cell containing one or more fuel
assemblies. The requirement for operability is not

~ applicable if the Source Range Monitors (SRMs) are connected
to give a noncoincidence, High Flux Scram, at 5 X 10'PS.
The SRMs can be configured to provide a High Flux Scram by
removing eight shorting links. The ability of the SRMs to
provide a High Flux Scram is in addition to the capabil.ity
of the Intermediate Range Monitors (IRMs) and thus, an
exception to the requirement for the Average Power Range
Monitor Neutron Flux - High, Setdown Function can be taken.

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 I, 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. Avera e Power Ran e Monitor Flow Biased Simulated
Thermal Power - Hi h

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
core flows, the setpoint is reduced proportional to the

(continued)
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2.b. Avera e Power Ran e Monitor Flow Biased Simulated
Thermal Power - Hi h (continued)

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
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 Simulated
Thermal Power - High Function setpoint is exceeded.

The APRM System is divided into two groups of channels 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 Flow Biased Simulated Thermal
Power - High 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. 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. Each APRM channel receives a

total drive flow signal representative of total core flow.
The total drive flow signals are generated by two flow
units, one of which supplies signals to the trip system A

APRMs, while the other one supplies signals to the trip
system B APRMs. Each flow unit signal is provided by
summing up the flow signals from the two recirculation
loops. Each required Average Power Range Monitor Flow
Biased Simulated Thermal Power - High channel requires an

input from its associated OPERABLE flow unit.

0 (continued)
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2.b. Avera e Power Ran e Monitor Flow Biased Simulated
Therma1 Power - Hi h (continued)

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.

2.c. Avera e Power Ran e Monitor Fixed Neutron Flux - Hi h

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

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

(continued)

BFN-UNIT 2 B 3.3-10 Amendment *Rl



RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

2.c. Avera e Power Ran e Monitor Fixed Neutron Flux - Hi h

(continued)

Average Power Range Monitor Fixed Neutron Flux - High with
two channels in each trip system arranged in a one-out-of-
two logic are required to be OPERAB'LE 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.

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.

2.d. Avera e Power Ran e Monitor - Downscale

This signal ensures that there is adequate Neutron
Monitoring System protection if the reactor mode switch is
placed in the run position prior to the APRMs coming on
scale. With the reactor mode switch in run, an APRM

downscale signal coincident with an associated Intermediate
Range Monitor Neutron Flux - High or Inop signal generates a

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.

(continued)
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2.d. Avera e Power Ran e Monitor - Downscale (continued)

The APRM System is divided into two groups of channels with
three inputs into each trip system. The system is designed
to allow one channel in each trip system to be bypassed.
Four channels of Average Power Range Monitor - Downscale
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 failure will preclude a scram from this
Function on a valid signal. The Intermediate Range Monitor
Neutron Flux - High and Inop Functions are also part of the
OPERABILITY of the Average Power Range Monitor - Downscale
Function (i.e., if either of these IRH Functions cannot send
a signal to the Average Power Range Monitor - Downscale
Function, the associated Average Power Range Monitor-
Downscale channel is considered inoperable).

The Allowable Value is based upon ensuring that the APRMs

are in the linear scale range when transfers are made
between APRMs and IRMs.

This Function is required to be OPERABLE in MODE 1 since
this is when the APRMs are the primary indicators of reactor
power.

2.e. Avera e Power Ran e Monitor - Ino

This signal provides assurance that a minimum number of
APRMs are OPERABLE.. Anytime an APRM mode switch is moved to
any position other than "Operate," an APRM module is
unplugged, the electronic operating voltage is low, or the
APRM has too few LPRH inputs (( 14), an inoperative trip
signal will be received by the RPS, unless the APRM is
bypassed. Since only one APRM in each trip system may be

bypassed, only one APRH in each 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 th'e overall redundancy and

diversity of the RPS as required by the NRC approved
licensing basis.

(continued)
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2.e. Avera e Power Ran e Monitor - Ino (continued)

Four channels of Average Power Range Monitor - Inop 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.

There is no Allowable Value for this Function.

This Function is required to be OPERABLE in the MODES where
the APRM Functions are required.

3. Reactor Vessel Steam Dome Pressure - Hi h
(PIS-3-22AA, PIS-3-22BB, PIS-3-22C, and PIS-3-22D)

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
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
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 I and 2 when the RCS is
pressurized and the potential for pressure increase exists.

.0
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(continued)

4. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A, LIS-3-203B, LIS-3-203C, and LIS-3-203D)

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
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 loss of all normal feedwater flow, initiation of
the low pressure ECCS subsystems at Reactor Vessel
Water- Low Low Low, Level 1 will not be required.

The Function is required in NODES 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 NODES.

0 (continued)
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(continued)

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
Hain 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 ASHE 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 HSIVs, 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.

HSIV closure signals are initiated from position switches
located on each of the eight HSIVs. 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 Hain 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 Hain 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 pressur e transient.

(continued)
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(continued)5. Main Steam Isolation Valve - Closure

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 I
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. Dr well Pressure - Hi h
(PIS-64-56A, PIS-64-56B, PIS-64-56C, and PIS-64-56D)

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
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 in MODES I
and 2 where considerable energy exists in the RCS, resulting
in the limiting transients and accidents.

(continued)
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(continued)

7a 7b. Scram Dischar e Volume Water Level - Hi h
(LS-85-45A) LS-85-45B, LS-85-45C, LS-85-45D,
LS-85-45E, LS-85-45F, LS-85-45G, and LS-85-45H)

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 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 accommodate the
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 single instrument failure will preclude a scram from
these Functions on a valid signal. These Functions are
required in NODES I 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.

(continued)
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(continued)

8. Turbine Sto 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
(EOC-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%%u 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 - Closure 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
assumptions, whenever THERMAL POWER is w 30%%u RTP. This
Function is not required when THERMAL POWER is < 30%%u. 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.

(continued)
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(continued)

9. Turbine Control Valve Fast Closure Tri Oil
Pressure - Low
(PS-47-142, PS-47-144, PS-47-146, and PS-47-148)

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
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 HCPR 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 switch
is associated with each control valve, and the signal from
each switch is assigned to a separate RPS logic channel.
This Function must be enabled at THERMAL POWER a 30K 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 Control Valve Fast Closure, Trip Oil 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
Function is required, consistent with the analysis
assumptions, whenever THERHAL POWER is w 30K RTP. This
Function is not required when THERMAL POWER is < 30'f. RTP,
since the Reactor Vessel Steam Dome Pressure - High and the
Average Power Range Honitor Fixed Neutron Flux - High
Functions are adequate to maintain the necessary safety
margins.

(continued)
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(continued)

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 I 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.

ll. 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 redundancy and
diversity of the RPS as required by 'the NRC approved
licensing basis.

0 (continued)
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11. Manual Scram (continued)

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 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.

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, Bl, 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
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 ll. Reference ll concludes that
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
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.

e
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RPS Channel Test Switches (continued)

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 NODES I and 2, and in NODE 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.

There is no Allowable Value for this Function since the
channels are mechanically actuated solely on the position of
the switches.

13. Low Scram Pilot Air Header Pressure
(PS-85-35Al, PS-85-35A2, PS-85-35Bl, and PS-85-35B2)

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 fastfill 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.

Four channels of Low Scram Pilot Air Header Pressure
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 in MODES I and 2, and in NODE 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.

(continued)
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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.l 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 service time of 12 hours has been shown to
be acceptable (Ref. 9) 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.l, 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.l 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.

(continued)
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B 1 and B2

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. I 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 Reference 9 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
Reference 9, 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 NODE 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.

(continued)
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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.

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.
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. For the typical Function with
one-out-of-two taken twice logic and the IRM and APRM

Functions, this would require both trip systems to have one
channel„ OPERABLE or in trip (or the associated trip system
in trip). For Function 5 (Main Steam Isolation Valve-
Closure), this would require sufficient channels associated
with the MSIVs in three main steam lines OPERABLE or in trip
(or the associated trip system in trip). Sufficient
channels for Function 5 would require both trip systems to
have at least one logic channel receiv'ing inputs from two
OPERABLE or tripped channels associated with different main
steam lines. For Function 8 (Turbine Stop Valve - Closure),
this would require sufficient channels associated with three
Turbine Stop Valves OPERABLE or in trip (or the associated
trip system in trip). Sufficient channels for Function 8
would require both trip systems to have at least one logic
channel receiving inputs from two OPERABLE or tripped
channels. For Function 10 (Reactor Mode Switch - Shutdown
Position) and Function ll (Manual Scram), this would require
the channel in both trip systems OPERABLE or in trip (or the
associated trip system in trip).
The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. The

4N
(continued)
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1 hour Completion Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of
channels.

D. 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.

E. 1 F. 1 and G. 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. 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.l 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

(continued)
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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

REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each RPS

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
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. 3) assumption of the average
time required to perform channel Surveillance. That
an'alysis 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
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.

e (continued)
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SR 3.3.1.1.1 (continued)
1

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 APRHs are calibrated to the reactor
power calculated from a heat balance. LCO 3.2.4, "Average
Power Range Monitor (APRH) Gain and Setpoints," allows the
APRHs 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 APRHs to indicate within 2% RTP of calculated
HFLPD. The Frequency of once per 7 days is based on minor
changes in LPRH sensitivity, which could affect the APRH

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 APRH

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 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.

(continued)
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(continued)

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 and APRM 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 l.
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).

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 the
Frequency 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'requencies.)

(continued)
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(continued)

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 SRHs and IRHs is requir ed 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 SRHs from
the fully inserted position since indication is being
transitioned from the SRMs to the IRNs.

The overlap between IRMs and APRHs is of concern when
reducing power into the IRH 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 APRHs exists when sufficient IRHs and APRHs

concurrently have onscale readings such that the transition
between NODE 1 and MODE 2 can be made without either APRH

downscale rod block, or IRM upscale rod block. Overlap
between SRMs and IRNs similarly exists when, prior to
withdrawing the SRMs from the fully inserted position, IRNs
are above mid-scale on range 1 before SRNs have reached the
upscale rod block.

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'et and indication has transitioned to
the IRNs, maintaining overlap is not required (APRHs may be

reading downscale once in MODE 2).

If overlap for a group of channels is not demonstrated
(e.g., IRH/APRH 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 IRHs and APRNs.

(continued)
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(continued)

SR 3.3.1.1.7

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

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 of
Reference 9.

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

'0 (continued)
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SR 3.3.1.1.9 SR 3.3.1.1.10 and SR 3.3.1.1.13
(continued)

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 MSIV-Closure, SDV Water Level - High
(Float Switch), and TSV-Closure Functions, SR 3.3.1.1.13
includes physical inspection and actuation of the switches.

Note 1 to SR 3.3. 1.1.9 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) and the
1000 effective full power hours LPRH calibration against the
TIPs (SR,3.3.1.1.7). A second Note for SR 3.3.1.1.9 is
provided that requires the APRN and IRH SRs to be performed
within 12 hours of entering NODE 2 from NODE 1. Testing of
the NODE 2 APRH and IRH Functions cannot be performed in
NODE 1 without utilizing jumpers, lifted leads, or movable
links-.- This Note allows entry into NODE 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 of 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.

SR 3.3.1.1.11

The Average Power Range Honitor Flow Biased Simulated
Thermal Power - High Function uses the recirculation loop
drive flows to vary the trip setpoint. .This SR ensures that
the total loop drive flow signals from the flow units used
to vary the setpoint are appropriately compared to a

0 (continued)
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SR 3.3.1.1.11 (continued)

calibrated flow signal and, therefore, the APRM Function
accurately reflects the required setpoint as a function of
flow.

The Frequency of 18 months is based on system design
considerations which do not support flow unit bypass during
operation. Thus, this calibration is performed during
refueling outages.

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),
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.

SR 3.3.1.1.15

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 z 30/ RTP. This involves
calibration of the bypass channels (PIS-1-81A, PIS-1-81B,
PIS-1-91A, and PIS-1-91B). 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

(continued)
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SR 3.3.1.1.15 (continued)

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 Oil
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.

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.
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BASES

BACKGROUND The SRHs provide the operator with information relative to
the neutron flux level at very low flux levels in the core.
As such, the SRM indication is used by the operator to
monitor the approach to criticality and determine when
criticality is achieved. The SRHs are maintained fully
inserted until the count rate is greater than a minimum
allowed count rate (a control rod block is set at this
condition). After SRH to intermediate range monitor (IRH)
overlap is demonstrated (as required by SR 3.3. 1. 1.5), the
SRMs are normally fully withdrawn from the core.

The SRM subsystem of the Neutron Monitoring System (NHS), as
described in Reference I, consists of four channels. Each
of the SRM channels can be bypassed, but only one at any
given time, by the operation of a bypass switch. Each
channel includes one detector that can be physically
positioned in the core. Each detector assembly consists of
a miniature fission chamber with associated cabling, signal
conditioning equipment, and electronics associated with the
various SRM functions. The signal conditioning equipment
converts the current pulses from the fission chamber to
analog DC currents that correspond to the count rate. Each
channel also includes indication, alarm, and control rod
blocks. However, this LCO specifies OPERABILITY
requirements only for the monitoring and indication
functions of the SRHs.

During refueling, shutdown, and low power operations, the
primary indication of neutron flux levels is provided by the
SRHs or special movable detectors connected to the normal
SRH circuits. The SRHs provide monitoring of reactivity
changes during fuel or control rod movement and give the
control room operator early indication of subcritical
multiplication that could be indicative of an approach to
criticality.

(continued)
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Prevention and mitigation of prompt reactivity excursions
during refueling and 'low power operation is provided by
LCO 3.9. 1, "Refueling Equipment Interlocks"; LCO 3.1. 1,
"SHUTDOWN MARGIN (SDH)"; LCO 3.3. 1. 1, "Reactor Protection
System (RPS) Instrumentation"; IRH Neutron Flux- High and
Average Power Range Monitor (APRH) Neutron Flux-High,
Setdown Functions; and LCO 3.3.2. 1, "Control Rod Block
Instrumentation."

The SRMs have no safety function and are not assumed to
function during any FSAR design basis accident or transient
analysis. However, the SRHs provide the only on scale
monitoring of neutron flux levels during startup and
refueling. Therefore, they are being retained in Technical

~ Specifications.

LCO During startup in MODE 2, three of the four SRH channels are.
required to be OPERABLE to monitor the reactor flux level
prior to and during control rod withdrawal, subcritical
multiplication and reactor criticality, and neutron flux
level and reactor period until the flux level is sufficient
to maintain the IRMs on Range 3 or above. All but one of
the channels are required in order to provide a
representation of the overall core response during those
periods when reactivity changes are occurring throughout the
core.

In MODES 3 and 4, with the reactor shut down, two SRM

channels provide redundant monitoring of flux levels in the
core.

In MODE 5, during a spiral offload or reload, an SRM outside
the fueled region will no longer be required to be OPERABLE,
since it is not capable of monitoring neutron flux in the
fueled region of the core. Thus, CORE ALTERATIONS are
allowed in a quadrant with no OPERABLE SRH in an adjacent
quadrant provided the Table 3.3. 1.2-1, footnote (b),
requirement that the bundles being spiral reloaded or spiral
offloaded are all in a single fueled region containing at
least one OPERABLE SRH is met. Spiral reloading and
offloading encompass reloading or offloading a cell on the
edge of a continuous fueled region (the cell can be reloaded
or offloaded in any sequence).

(continued)
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(continued)

In nonspiral routine operations, two SRHs are required to be
OPERABLE to provide redundant monitoring of reactivity
changes occurring in the reactor core. Because of the local
nature of reactivity changes during refueling, adequate
coverage is provided by requiring one SRM to be OPERABLE in
the quadrant of the reactor core where CORE ALTERATIONS are
being performed, and the other SRM to be OPERABLE in an
adjacent quadrant containing fuel. These requirements
ensure that the reactivity of the core will be continuously
monitored during CORE ALTERATIONS.

Special movable detectors, according to footnote (c) of
Table 3.3. 1.2-1, may be used in place of the normal SRH

nuclear detectors. These special detectors must be
connected to the normal SRM circuits in the NHS, such that
the applicable neutron flux indication can be generated.
These special detectors provide more flexibility in
monitoring reactivity changes during fuel loading, since
they can be positioned anywhere within the core during
refueling. They must still meet the location requirements
of SR 3.3.1.2.2 and all other required SRs for SRHs.

For an SRH channel to be considered OPERABLE, it must be
providing neutron flux monitoring indication.

APPLICABILITY The SRMs are required to be OPERABLE in MODES 2, 3, 4, and 5

prior to the IRMs being on scale on Range 3 to provide for
neutron monitoring. In MODE 1, the APRHs provide adequate
monitoring of reactivity changes in the core; therefore, the
SRHs are not required. In NODE 2, with IRMs on Range 3 or
above, the IRHs provide adequate monitoring and the SRHs are
not required.

ACTIONS A. 1 and B. 1

In MODE 2, with the IRHs on Range 2 or below, SRMs provide
the means of monitoring core reactivity and criticality.
With any number of the required SRHs inoperable, the ability
to monitor neutron flux is degraded. Therefore, a limited
time is allowed to restore the inoperable channels to
OPERABLE status.

(continued)
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Provided at least one SRM remains OPERABLE, Required
Action A. 1 allows 4 hours to restore the required SRMs to
OPERABLE status. This time is reasonable because there is
adequate capability remaining to monitor the core, there is
limited risk of an event during this time, and there is
sufficient time to take corrective actions to restore the
required SRMs to OPERABLE status or to establish alternate
IRM monitoring capability. During this time, control rod
withdrawal and power increase is not precluded by this
Required Action. Having the ability to monitor the core
with at least one SRM, proceeding to IRM Range 3 or greater
(with overlap required by SR 3.3.1.1.5), and thereby exiting

~ the Applicability of this LCO, is acceptable for ensuring
adequate core monitoring and allowing continued operation.

With three required SRMs inoperable, Required Action B.l
allows no positive changes in reactivity (control rod
withdrawal must be immediately suspended) due to inability
to monitor the changes. Required Action A.l still applies
and allows 4 hours to restore monitoring capability prior to
requiring control rod insertion. This allowance is based on
the limited risk of an event during this time, provided that
no control rod withdrawals are allowed, and the desire to
concentrate efforts on repair, rather than to immediately
shut down, with no SRMs OPERABLE.

C.1

In MODE 2, if the required number of SRMs is not restored to
OPERABLE status within the allowed Completion Time, the
reactor shall be placed in MODE 3. With all control rods
fully inserted, the core is in its least reactive state with
the most margin to criticality. The allowed Completion Time
of 12 hours is reasonable, based on operating experience, to
reach MODE 3 in an orderly manner and without challenging
plant systems.

(continued)
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(continued)

D.l and D.2

With one or more required SRMs inoperable in MODE 3 or 4,
the neutron flux monitoring capability is degraded or
nonexistent. The requirement to fully insert all insertable
control rods ensures that the reactor will be at its minimum
reactivity level while no neutron monitoring capability is
available. Placing the reactor mode switch in the shutdown
position prevents subsequent control rod withdrawal by
maintaining a control rod block. The allowed Completion
Time of I hour is sufficient to accomplish the Required
Action, and takes into account the low probability of an
event requiring the SRH occurring during this interval.

E.l and E.2

With one or more required SRH inoperable in MODE 5, the
ability to detect local reactivity changes in the core
during refueling is degraded. CORE ALTERATIONS must be
immediately suspended and action must be immediately
initiated to insert all insertable control rods in core
cells containing one or more fuel assemblies. Suspending
CORE ALTERATIONS prevents the two most probable causes of
reactivity changes, fuel loading and control rod withdrawal,
from occurring. Inserting all insertable control rods
ensures that the reactor will be at its minimum reactivity
given that fuel is present in the core. Suspension of CORE

ALTERATIONS shall not preclude completion of the movement of
a component to a safe, conservative position.

Action (once required to be initiated) to insert control
rods must continue until all insertable rods in core cells
containing one or more fuel assemblies are inserted.

SURVEILLANCE
RE(UIREHENTS

As noted at the beginning of the SRs, the SRs for each SRH

Applicable NODE or other specified conditions are found in
the SRs column of Table 3.3.1.2-1.

(continued)
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(continued)

SR 3.3.1.2.1 and SR 3.3.1.2.3

Performance of the CHANNEL CHECK 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 another channel. It
is based on the assumption that instrument channels
monitoring the same par'ameter should read approximately the
same value. Significant deviations between the 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 of once every 12 hours for SR 3.3.1.2.1 is
based on operating experience that demonstrates channel
failure is rare. While in NODES 3 and 4, reactivity changes
are not expected; therefore, the 12 hour Frequency is
relaxed to 24 hours for SR 3.3.1.2.3. 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 3.3.1.2.2

To provide adequate coverage of potential reactivity changes
in the core when the fueled region encompasses more than one
SRM; one SRM is required to be OPERABLE in the quadrant
where CORE ALTERATIONS are being performed, and the other
OPERABLE SRH must be in an adjacent quadrant containing
fuel. Note 1 states that the SR is required to be met only
during CORE ALTERATIONS. It is not required to be met at
other times in NODE 5 since core reactivity changes are not
occurring. This Surveillance consists of a review of plant
logs to ensure that SRHs required to be OPERABLE for given
CORE ALTERATIONS are, in fact, OPERABLE. In the event that
only one SRH is required to be OPERABLE (when the fueled

(continued)
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SR 3.3.1.2.2 (continued)

region encompasses only one SRH), per Table 3.3. 1.2-1,
footnote (b), only the a. portion of this SR is required.
Note 2 clarifies that more than one of the three
requirements can be met by the same OPERABLE SRH. The
12 hour Frequency is based upon operating experience and
supplements operational controls over refueling activities
that include steps to ensure that the SRHs required by the
LCO are in the proper quadrant.

SR 3.3.1.2.4

This Surveillance consists of a verification of the SRH

instrument readout to ensure that the SRH reading is greater
than a specified minimum count rate, which ensures that the
detectors are indicating count rates indicative of neutron
flux levels within the core. With few fuel assemblies
loaded, the SRHs will not'ave a high enough count rate to
satisfy the SR. Therefore, allowances are made for loading
sufficient "source" material, in the form of irradiated fuel
assemblies, to establish the minimum count rate.

To accomplish this, the SR is modified by a Note that states
that the count rate is not required to be met on an SRH that
has less than or equal to four fuel assemblies adjacent to
the SRH and no other fuel assemblies are in the associated
core quadrant. With four or less fuel assemblies loaded
around each SRH and no other fuel assemblies in the
associated core quadrant, even with a control rod withdrawn,
the configuration will not be critical.

The Frequency is based upon channel redundancy and other
information available in the control room, and ensures that
the required channels are frequently monitored while core
reactivity changes are occurring. When no reactivity
changes are in progress, the Frequency is relaxed from
12 hours to 24 hours.

(continued)
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(continued)

SR 3.3.1.2.5 and SR 3.3.1.2.6

Performance of a CHANNEL FUNCTIONAL TEST demonstrates the
associated channel will function properly. SR 3.3. 1.2.5 is
required in NODE 5, and the 7 day Frequency ensures that the
channels are OPERABLE while core reactivity changes could be
in progress. This Frequency is reasonable, based on
operating experience and on other Surveillances (such as a
CHANNEL CHECK), that ensure proper functioning between
CHANNEL FUNCTIONAL TESTS.

SR 3.3. 1.2.6 is required in MODE 2 with IRHs on Range 2 or
below, and in NODES 3 and 4. Since core reactivity changes
do not normally take place in NODES 3 and 4 and core
reactivity changes are due mainly to control rod movement in
NODE 2, the Frequency has been extended from 7 days to
31 days. The 31 day Frequency is based on operating
experience and on other Surveillances (such as CHANNEL

CHECK) that ensure proper functioning between CHANNEL
FUNCTIONAL TESTS.

Verification of the signal to noise ratio also ensures that
the detectors are inserted to an acceptable operating level.
In a fully withdrawn condition, the detectors are
sufficiently removed from the fueled region of the core to
essentially eliminate neutrons from reaching the detector.
Any count rate obtained while the detectors are fully
withdrawn is assumed to be "noise" only.

The Note to SR 3.3.1.2.6 allows the Surveillance to be
delayed until entry into the specified condition of the
Applicability (THERHAL POWER decreased to IRH Range 2 or
below). The SR must be performed within 12 hours after IRMs
are on Range 2 or below. The allowance to enter the
Applicability with the 31 day Frequency not met is
reasonable, based on the limited time of 12 hours allowed
after entering the Applicability and the inability to
perform the Surveillance while at higher power levels.
Although the Surveillance could be performed while on IRH
Range 3, the plant would not be expected to maintain steady
state operation at this power level. In this event, the
12 hour allowance is reasonable, based on the SRHs being
otherwise verified to be OPERABLE (i.e., satisfactorily
performing the CHANNEL CHECK) and the time required to
perform the Surveillances.

0 (continued)
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(continued)

SR 3.3.1.2.7

Performance of a CHANNEL CALIBRATION at a Frequency of 92
days verifies the performance of the SRM detectors and
associated circuitry. The Frequency considers the plant
conditions required to perform the test, the ease of
performing the test, and the likelihood of a change in the
system or component status. The neutron detectors are
excluded from the CHANNEL CALIBRATION (Note 1) because they
cannot readily be adjusted. The detectors are fission
chambers that are designed to have a relatively constant
sensitivity over the range and with an accuracy specified
for a fixed useful life.
Note 2 to the Surveillance allows the Surveillance to be
delayed until entry into the specified condition of the
Applicability. The SR must be performed in MODE 2 within 12
hours of entering MODE 2 with IRMs on Range 2 or below. The
allowance to enter, the Applicability with the 92 day
Frequency not met is reasonable, based on the limited time
of 12 hours allowed after entering the Applicability and the
inability to perform the Surveillance while at higher power
levels. Although the Surveillance could be performed while
on IRM Range 3, the plant would not be expected to maintain
steady state operation at this power level. In this event,
the 12 hour allowance is reasonable, based on the SRMs being
otherwise verified to be OPERABLE (i.e., satisfactorily
performing the CHANNEL CHECK) and the time required to
perform the Surveillances.

REFERENCES 1. FSAR, Section 7.5.4.
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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
monitor (RBH) provides protection for control rod withdrawal
error events. During low power operations, control rod
blocks from the rod worth minimizer (RWH) 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 RBH 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 HCPR

Safety Limit (SL) violation. The RBM supplies a trip signal
to the Reactor Manual Control System (RHCS) 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

RBH channel inputs into one RHCS rod block circuit and the
other RBM channel inputs into the second RMCS rod block
circuit. The RBH 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 average power range monitor (APRM) channel
assigned to each Reactor Protection System (RPS) trip system
supplies a reference signal for the RBH channel in the same

trip system. If the APRH is indicating less than the low
power setpoint, the RBM is automatically bypassed. The RBH

is also automatically bypassed if a peripheral control rod
is selected (Ref. 1).

(continued)
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The purpose of the RWM is to control rod patterns during
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
rate of reactivity incr ease during a CRDA. Prescribed
control rod sequences are stored in the RWH, which will
initiate control rod withdrawal and insert blocks when the
actual sequence deviates beyond allowances from the stored
sequence. The RWH determines the actual sequence based on
position indication for each control rod. The RWH also uses
feedwater flow and steam flow signals to determine when the
reactor power is above the preset power level at which the
RWH is automatically bypassed (Ref. 2). The RWH 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
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
SAFETY ANALYSES,
LCO, and
APPLICABILITY

1. Rod Block Monitor

The RBH is designed to prevent violation of the MCPR

SL and the cladding lÃ 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 RBH response for both channels for each event.
From these responses, the fuel thermal performance as a

function of RBM Allowable Value was determined. 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 for RBM OPERABILITY.

'0 (continued)
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LCO, and
APPLICABILITY

1. Rod Block Monitor (continued)

The RBM Function satisfies Criterion 3 of the NRC Policy
Statement (Ref. 10).

Two channels of the RBM are required to be OPERABLE, with
their setpoints within the appropriate Allowable Value to
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
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
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 a 2R'TP. 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%%u. RTP, analyses (Ref. 3) have
shown that with an initial MCPR a 1.70, no RWE event will
result in exceeding the MCPR SL. Also, the analyses
demonstrate that when operating at a 90% RTP with
MCPR > 1.40, no RWE event will result in exceeding the MCPR

' (continued)
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1. Rod Block Monitor (continued)

SL (Ref. 3). Therefore, under these conditions, the RBH is
also not required to be OPERABLE.

2. Rod Worth Minimizer

The RWH enforces the banked position withdrawal sequence
(BPMS) 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 BPMS 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 BPMS are specified in LCO 3. 1.6, "Rod

Pattern Control."

The RWH Function satisfies Criterion 3 of the NRC Policy
Statement (Ref. 10).

Since the RWH is designed to act as a backup to operator
control of the rod sequences, only one channel of the RWH is
available and required to be OPERABLE (Ref. 7). Special
circumstances provided for in the Required Action of
LCO 3.1.3, "Control Rod OPERABILITY," and LCO 3.1.6 may
necessitate bypassing the RWH to allow continued operation
with inoperable control rods, or to allow correction of a

control rod pattern not in compliance with the BPWS. The

RWH 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
RWH, is required in NODES 1 and 2 when THERHAL POWER is
( 10% RTP. When THERHAL 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 NODES 3 and 4, all
control rods are required to be inserted into the core;
therefore, a CRDA cannot occur. In HODE 5, since only a

single control rod can be withdrawn from a core cell

(continued)
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2. Rod Wor th Minimizer (continued)

containing fuel assemblies, adequate SDM ensures that the
consequences of a CRDA are acceptable, since the reactor
will be subcritical.

3. Reactor Mode Switch - Shutdown Position

During MODES 3 and 4, and during MODE 5 when the reactor
mode switch is required to be in the shutdown position, the
core is assumed to be subcritical; therefore, no positive
reactivity insertion events are analyzed. The Reactor Mode

Switch - Shutdown Position control rod withdrawal block
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.

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.

ACTIONS A.l

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

(continued)
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ACTIONS A.l (continued)

single failure in the remaining OPERABLE channel can result
in no control rod block capability for the RBM. For this
reason, Required Action A.l 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.

8.1

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 RBH is not capable of performing its
intended function; thus, one channel must also be placed in
trip. This initiates a control rod withdrawal block,
thereby ensuring that the RBN function is met.

The 1 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 allqwing
time for restoration or tripping of inoperable channels.

C.l C.2.1.1 C.2.1.2 and C.2.2

With the RWH inoperable during a reactor startup, the
operator is still capable of enforcing the prescribed
control rod sequence. However, the overall reliability is
reduced because a single operator error can result in
violating the control rod sequence. Therefore, control rod
movement 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 RW 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 RWN 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 C.2.1.1 or C.2. 1.2 is satisfactorily
completed, control rod withdrawal may proceed in accordance

(continued)
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with the restrictions imposed by Required Action C.2.2.
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 RWH may be bypassed under these conditions to allow
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
Condition C entered and its Required Actions taken.

D. 1

With the RWM inoperable during a reactor shutdown, the
operator is still capable of enforcing the prescribed
control rod sequence. Required Action D.l 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.
The RWM may be bypassed under these conditions to allow the
reactor shutdown to continue.

E.l 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
consistent with the normal action of an OPERABLE Reactor
Mode Switch - Shutdown Position Function (i.e., maintaining
all control rods inserted), there is no distinction between
having one or two channels inoperable.

In both cases (one or both channels inoperable), suspending
all control rod withdrawal and initiating action to fully
insert all insertable control rods in core cells containing
one or more fuel assemblies will ensure that the core is

(continued)
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subcritical with adequate SDM ensured
rods in core cells containing no fuel
affect the reactivity of the core and
required to be inserted. Action must
insertable control rods in core cells
fuel assemblies are fully inserted.

by LCO 3.1.1. Control
assemblies do not
are therefore not
continue until all
containing one or more

SURVEILLANCE
RE(UIREMENTS

As noted at the beginning of the SRs, the SRs for each
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 plant specific setpoint
methodology. The Frequency of 92 days is based on
reliability analyses (Ref. 8).

' (continued)
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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 1 hour
after any control rod is withdrawn at a 10% RTP in MODE 2.
As noted, SR 3.3.2.1.3 is not required to be performed until
1 hour after THERMAL POWER is reduced to x 10% RTP in
MODE 1. This allows entry into MODE 2 for SR 3.3.2.1.2, and
THERMAL POWER reduction to a 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 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 adequately tested
in SR 3.3.1.1.2 and SR 3.3.1.1.7.

The Frequency is based upon the assumption of a 92 day
calibration interval in the determination of the magnitude
of equipment drift in the setpoint'nalysis.

(continued)
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(continued)

SR 3.3.2.1.5

The RWH 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 RWH low power setpoint is nonconservative, then the RWH

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 RWH is not considered inoperable. The
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 Node
Switch - Shutdown Position Function to ensure that the
entire channel will perform the intended function. The
CHANNEL FUNCTIONAL TEST for the Reactor Node 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 1 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 HODES 3 and 4 if the IS 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.

0 (continued)
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(continued)

SR 3.3.2.1.7

The RWH will only enforce the proper control rod sequence if
the rod sequence is properly input into the RWH computer.
This SR ensures that the proper sequence is loaded into the
RWH so that it can perform its intended function. The
Surveillance is performed once prior to declaring RWH

OPERABLE following loading of sequence into RWH, since this
is when rod sequence input errors are possible.

REFERENCES 1. FSAR, Section 7.5.8.2.3.

2.

3.

5.

6.

7.

8.

9.

FSAR, Section 7.16.5.3.1.k.

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

NEDE-24011-P-A-US, "General Electrical Standard
Application for Reload Fuel," Supplement for United
States, (revision specified in the COLR).

"Hodifications to the Requirements for Control Rod

Drop Accident Hitigating Systems," BWR Owners'roup,
July 1986.

NED0-21231, "Banked Position Withdrawal Sequence,"
January 1977.

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.

NEDC-30851-P-A, Supplement 1, "Technical Specification
Improvement Analysis for BWR Control Rod Block
Instrumentation," October 1988.

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.

(continued)

BFN-UNIT 2 B 3.3-54 Amendment *Rl





Control Rod Block Instrumentation
B 3.3.2.1

REFERENCES
(continued)

10. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3.3 INSTRUMENTATION

B 3.3.2.2 Feedwater and Main Turbine High Water Level Trip Instrumentation

BASES

BACKGROUND The feedwater and main turbine high water level trip
instrumentation is designed to detect a potential failure of
the Feedwater Level Control System that causes excessive
feedwater flow.

With excessive feedwater flow, the water level in the
reactor vessel rises toward the high water level reference
point, causing the trip of the three feedwater pump turbines
and the main turbine.

Reactor Vessel Water Level - High signals are provided by
level sensors 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 in the reactor vessel
(variable leg). Two channels of Reactor Vessel Water Level
- High instrumentation per trip system are provided as input
to a two-out-of-two initiation logic that trips the three
feedwater pump turbines and the main turbine. There are two
trip systems, either of which will initiate a trip. The
channels include electronic equipment, LS-3-208A, LS-3-208B,
LS-3-208C, and LS-3-208D (e.g., trip units) that compares
measured input signals with pre-established setpoints. When

the setpoint is exceeded, the channel output relay actuates,
which then outputs a main feedwater and turbine trip signal
to the trip logic.

A trip of the feedwater pump turbines limits further
increase in reactor vessel water level by limiting further
addition of feedwater to the reactor vessel. A trip of the
main turbine and closure of the stop valves protects the
turbine from damage due to water entering the turbine.

APPLICABLE
SAFETY ANALYSES

The feedwater and main turbine high water level trip
instrumentation is assumed to be capable of providing a

turbine trip in the design basis transient analysis for a

feedwater controller failure, maximum demand event (Ref. I).
The reactor vessel high water level trip indirectly

(continued)
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(continued)

initiates a reactor scram from the main turbine trip (above
30% RTP) and trips the feedwater pumps, thereby terminating
the event. The reactor scram mitigates the reduction in
MCPR.

Feedwater and main turbine high water level trip
instrumentation satisfies Criterion 3 of the NRC Policy
Statement (Ref; 3).

LCO The LCO requires two channels of the Reactor Vessel Water
Level - High instrumentation per trip system to be OPERABLE

to ensure that no single instrument failure will prevent the
feedwater pump turbines and main turbine trip on a valid
Reactor Vessel Water Level -High signal. Both channels in
either trip system are needed to provide trip signals in
order for the feedwater and main turbine trips to occur.
Each channel must have its setpoint set within the specified
Allowable Value of SR 3.3.2.2.3. The Allowable Value is set
to ensure that the thermal limits are not exceeded during
the event. The actual setpoint is calibrated to be
consistent with the applicable setpoint methodology
assumptions. Nominal trip setpoints are specified in the
setpoint calculations. The nominal setpoints are selected
to ensure that the setpoints do not exceed the Allowable
Value 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
vessel water level), 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 from the analytic limits, corrected for
calibration, process, and some of the instrument errors. A

channel is inoperable if its actual trip setpoint is not
within its required Allowable Value. The trip setpoints are
then determined accounting for the remaining instrument
errors (e.g., drift). The trip setpoints derived in this

(continued)
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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.

APPLICABILITY The feedwater and main turbine high water level trip
instrumentation is required to be OPERABLE at a 25K RTP to
ensure that the fuel cladding integrity Safety Limit and the
cladding 1Ã plastic strain limit are not violated during the
feedwater controller failure, maximum demand event. As
discussed in the Bases for LCO 3.2.1, "Average Planar Linear
Heat Generation Rate (APLHGR)," and LCO 3.2.2, "NINIHUH
CRITICAL POWER RATIO (MCPR)," sufficient margin to these
limits exists below 25% RTP; therefore, these requirements
are only necessary when operating at or above this power
level.

A Note has been provided to modify the ACTIONS related to
feedwater and main turbine high water level trip
instrumentation channels. Section 1.3, Completion Times,
specifies that once a Condition'as 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
feedwater and main turbine high water level trip
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 feedwater and main turbine high water level
trip instrumentation channel.

(continued)
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A.I

With one or more channels inoperable in one trip system, the
remaining two OPERABLE or in trip channels in the other trip
system can provide the required trip signal. However,
overall instrumentation reliability is reduced because a
single failure in one of the two channels in the OPERABLE

trip system concurrent with feedwater controller failure,
maximum demand event, may result in the instrumentation not
being able to perform its intended function. Therefore,
continued operation is only allowed for a limited time with
channels inoperable. If the inoperable channel(s) cannot be
restored to OPERABLE status within the Completion Time, the
channel(s) must be placed in the tripped condition per
Required Action A. l. Placing the inoperable channel(s) in
trip would conservatively compensate for the inoperability,
restore capability to accommodate a single failure, and
allow operation to continue with no further restrictions.
Alternately, if it is not desired to place the channel(s) in
trip (e.g., as in the case where placing the inoperable
channel(s) in trip would result in a feedwater or main
turbine trip), Condition C must be entered and its Required
Action taken.

The Completion Time of 7 days is based on the low
probability of the event occurring coincident with a single
failure in a remaining OPERABLE channel.

8.1

With one or more channels inoperable in each trip system,
the feedwater and main turbine high water level trip
instrumentation cannot perform its design function
(feedwater and main turbine high water level trip capability
is not maintained). Therefore, continued operation is only
permitted for a 2 hour period, during which feedwater and
main turbine high water level trip capability must be
restored. The trip capability is considered maintained when
sufficient channels are OPERABLE or in trip such that the
feedwater and main turbine high water level trip logic will
generate a trip signal on a valid signal. This requires
that two channels in one trip system be OPERABLE or in trip.
If the required channels cannot be restored to OPERABLE

(continued)
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status or placed in trip, Condition C must be entered and
its Required Action taken.

Th'e 2 hour Completion Time is sufficient for the operator to
take corrective action, and takes into account the
likelihood of an event requiring actuation of feedwater, and
main turbine high water level trip instrumentation occurring
during this period. It is also consistent with the 2 hour
Completion Time provided in LCO 3.2.2 for Required
Action A. 1, since this instrumentation's purpose is to
preclude a MCPR violation.

C.1

With the required channels not restored to OPERABLE status
or placed in trip, THERMAL POWER must be reduced to
< 251 RTP within 4 hours. As discussed in the Applicability
section of the Bases, operation below 25K RTP results in
sufficient margin to the required limits, and the feedwater
and main turbine high water level trip instrumentation is
not required to protect fuel integrity during the feedwater
controller failure, maximum demand event. The allowed
Completion Time of 4 hours is based on operating experience
to reduce THERMAL POWER to < 25K RTP from full power
conditions in an orderly manner and without challenging
plant systems.

SURVEILLANCE
RE(UIREMENTS

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 feedwater
and main turbine high water level trip 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. 2) assumption of the average time required to perform
channel Surveillance. That analysis demonstrated that the
6 hour testing allowance does not significantly reduce the

0 (continued)
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(continued)

probability that the feedwater pump turbines and main
turbine will trip when necessary.

SR 3.3.2.2.1

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
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 limits.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channel status during normal operational use of the displays
associated with the channels required by the LCO.

SR 3.3.2.2.2

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 Frequency of 92 days is based on reliability analysis
(Ref. 2).

-~ (continued)
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SR 3.3.2.2.3

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.

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 3.3.2.2.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel. The system functional test of the feedwater and
main turbine valves is included as part of this Surveillance
and overlaps the LOGIC SYSTEM FUNCTIONAL TEST to provide
complete testing of the assumed safety function. Therefore,
if a valve is incapable of operating, the associated
instrumentation would also be inoperable. 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.

REFERENCES 1. FSAR, Section 14.5.7.

2. GENE-770-06-1, "Bases for Changes to Surveillance Test
Intervals and Allowed Out-Of-Service Times for
Selected Instrumentation Technical Specifications,"
February 1991.

3. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3.3.3.1 Post Accident Monitoring (PAM) Instrumentation

BASES

BACKGROUND The primary purpose of the PAM instrumentation is to display
plant variables that provide information required by the
control room operators during accident situations. This
information provides the necessary support for the operator
to take the manual actions for which no automatic control is
provided and that are required for safety systems to
accomplish their safety functions for Design Basis Events.
The instruments that monitor these variables are designated
as Type A, Category 1, and non-Type A, Category 1, in
accordance with Regulatory Guide 1.97 (Ref. 1).

The OPERABILITY of the accident monitoring instrumentation
ensures that there is sufficient information available on
selected plant parameters to monitor and assess plant status
and behavior following an accident. This capability is
consistent with the recommendations of Reference l.

APPLICABLE
SAFETY ANALYSES

The PAM instrumentation LCO ensures the OPERABILITY of
Regulatory Guide 1.97, Type A variables so that the control
room operating staff can:

~ Perform the diagnosis specified in the Emergency
Operating Instructions (EOIs). These variables are
restricted to preplanned actions for the primary
success path of Design Basis Accidents (DBAs), (e.g.,
loss of coolant accident (LOCA)), and

~ Take the specified, preplanned, manually controlled
actions for which no automatic control is provided,
which are required for safety systems to accomplish
their safety function.

The PAM instrumentation LCO also ensures OPERABILITY of
Category 1, non-Type A, variables so that the control room
operating staff can:

~ Determine whether systems important to safety are
performing their intended functions;

(continued)

BFN-UNIT 2 B 3.3-63 Amendment *Rl



PAN Instrumentation
B 3.3.3.1

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

~ Determine the potential for causing a gross breach of
the barriers to radioactivity release;

Determine whether a gross breach of a barrier has
occurred; and

~ Initiate action necessary to protect the public and
for an estimate of the magnitude of any impending
threat.

The plant specific Regulatory Guide 1.97 Analysis (Ref. 2)
documents the process that identified Type A and Category 1,
non-Type A, variables.

Accident monitoring instrumentation that satisfies the
definition of Type A in Regulatory Guide 1.97 meets
Criterion 3 of the NRC Policy Statement (Ref. 6). Category
1, non-Type A, instrumentation is retained in Technical
Specifications (TS) because they are intended to assist
operators in minimizing the consequences of accidents.
Therefore, these Category 1 variables are important for
reducing public risk.

LCO LCO 3.3.3.1 requires two OPERABLE channels for all but one
Function to ensure that no single failure prevents the
operators from being presented with the information
necessary to determine the status of the plant and to bring
the plant to, and maintain it in, a safe condition following
that accident. Furthermore, provision of two channels
allows a CHANNEL CHECK during the post accident phase to
confirm the validity of displayed information.

The exception to the two channel requirement is primary
containment isolation valve (PCIV) position. In this case,
the important information is the status of the primary
containment penetrations. The LCO requires one position
indicator for each active (e.g., automatic) PCIV. This is
sufficient to redundantly verify the isolation status of
each isolable penetration either via indicated status of the
active valve and prior knowledge of passive valve or via
system boundary status. If a normally active PCIV is known
to be closed and deactivated, position indication is not
needed to determine status. Therefore, the position

'0 (continued)
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(continued)
indication for closed and deactivated valves is not required
to be OPERABLE.

The following list is a discussion of the specified
instrument Functions listed in Table 3.3.3.1-1.

1. Reactor Steam Dome Pressure
(PI-3-74A and PI-3-74B)

Reactor steam dome pressure is a Category I variable
provided to support monitoring of Reactor Coolant System
(RCS) integrity and to verify operation of the Emergency
Core Cooling Systems (ECCS). Two independent pressure
transmitters with a range of 0 psig to 1200 psig monitor
pressure. Wide range indicators are the primary indication
used by the operator during an accident. Therefore, the PAN
Specification deals specifically with this portion of the
instrument channel.

e 2. Reactor Vessel Water Level
(LI-3-52, LI-3-62A, LI-3-58A, and LI-3-58B)

Reactor vessel water level is a Category I variable provided
to support monitoring of core cooling and to verify
operation of the ECCS. Two different range water level
channels (Emergency Systems and Post-accident Flood Range)
provide the PAN Reactor Vessel Water Level Functions. The
water level channels measure from 1/3 of the core height to
221 inches above the top of the active fuel. Water level is
measured by two independent differential pressure
transmitters for each required channel. The output from
these channels is indicated on two independent indicators,
which is the primary indication used by the operator during
an accident. Therefore, the PAN Specification deals
specifically with'his portion of the instrument channel.

The reactor vessel water level instruments are not
compensated for variation in reactor water density.
Function 2.a is calibrated to be most accurate at
operational pressure and temperature while Function 2.b is
calibrated to be most accurate for accident conditions.

(continued)
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3. Su ression Pool Water Level
(LI-3-159A and XR-64-159)

Suppression pool water level is a Category 1 variable
provided to detect a breach in the reactor coolant pressure
boundary (RCPB). This variable is also used to verify and
provide long term surveillance of ECCS function. The wide
range suppression pool water level measurement provides the
operator with sufficient information to assess the status of
both the RCPB and the water supply to the ECCS. The wide
range water level indicators monitor the suppression pool
water level from two feet from the bottom of the pool to
five feet above normal water level. Two wide range
suppression pool water level signals are transmitted from
separate differential pressure transmitters and are
continuously recorded and displayed on one recorder and one
indicator in the control room. The recorder and indicator
are the primary indication used by the operator during an
accident. Therefor e, the PAM Specification deals
specifically with this portion of the instrument channel.

4. Dr ell Pressure
(PI-64-67B, XR-64-50, PI-64-160A, and XR-64-159)

Drywell pressure is a Category 1 variable provided to detect
breach of the RCPB and to verify ECCS functions that operate
to maintain RCS integrity. Two different ranges of drywell
pressure channels (normal and wide range) receive signals
that are transmitted from separate pressure transmitters and

are continuously recorded and displayed on two control room
recorders and two control room indicators. These recorders
and indicators are the primary indication used by the
operator during an accident. Therefore, the PAM

Specification deals specifically with this portion of the
instrument channel.

5. Primar Containment Area Radiation Hi h Ran e

(RR-90-272 and RR-90-273)

Primary containment area radiation (high range) is provided
to monitor the potential of significant radiation releases
and to provide release assessment for use by operators in
determining the need to invoke site emergency plans. Two

(continued)
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5. Primar Containment Area Radiation Hi h Ran e
(RR-90-272 and RR-90-273) (continued)

high range primary containment area radiation signals are
transmitted from separate radiation detectors and are
continuously recorded and displayed on two control room
recorders. These recorders are the primary indication used
by the operator during an accident. Therefore, the PN
Specification deals specifically with this portion of the
instrument channel.

6. Primar Containment Isolation Valve PCIV Position

PCIV position is provided for verification of containment
integrity. In the case of PCIV position, the important
information is the isolation status of the containment
penetration. The LCO requires one channel of valve position
indication in the control room to be OPERABLE for each
active PCIV in a containment penetration flow path, i.e.,
two total channels of PCIV position indication for a
penetration flow path with two active valves. For
containment penetrations with only one active PCIV having
control room indication, Note (b) requires a single channel
of valve position indication to be OPERABLE. This is
sufficient to redundantly verify the isolation status of
each isolable penetration via indicated status of the active
valve, as applicable, and prior knowledge of passive valve
or system boundary status. If a penetration flow path is
isolated, position indication for the PCIV(s) in the
associated penetration flow path is not needed to determine
status. Therefore, the position indication for valves in an
isolated penetration flow path is not required to be
OPERABLE.

The PCIV position PAN indication instrumentation consists of
the category I PCIV position indications identified in
Reference 4. The indication for each PCIV consists of green
and red indicator lights that illumi.nate to indicate whether
the PCIV is fully open, fully closed, or in a mid-position.
Therefore, the PAN specification deals specifically with
this portion of the instrument channel.

(continued)
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7. Or ell and Torus H dro en Anal'ers
(H2I-76-37, H2R-76-37, H2I-76-39, and H2R-76-39)

Drywell and torus hydrogen analyzers are Category I
instruments provided to detect high hydrogen concentration
conditions that represent a potential for containment
breach. The drywell and torus hydrogen concentration
recorders allow the operators to detect trends in hydrogen
concentration in sufficient time to initiate containment
atmospheric dilution if containment atmosphere approaches
combustible limits. Hydrogen concentration indication is
also important in verifying the adequacy of mitigating
actions. High hydrogen concentration is measured by two

.independent analyzers and continuously recorded and
displayed on one control room recorder and one control room
indicator. The analyzers have the capability for sampling
both the drywell and the torus. These indicators are the
primary indication used by the operator during an accident.
Therefore, the PAM Specification deals specifically with
this portion of the instrument channel.

8. Su ression Pool Water Tem erature
(TI-64-161, TR-64-161, TI-64-162, and TR-64-162)

Suppression pool water temperature is a Category I variable
provided to detect a condition that could potentially lead
to containment breach and to verify the effectiveness of
ECCS actions taken to prevent containment breach. The
suppression pool water temperature instrumentation allows
operators to detect trends in suppression pool water
temperature in sufficient time to take action to prevent
steam quenching vibrations in the suppression pool. Sixteen
temperature sensors are arranged in two groups of two
independent and redundant channels, located such that they
are sufficient to provide a reasonable measure of bulk pool
temperature. For a channel to be OPERABLE, at least, 7 of
its S sensors must be OPERABLE. The outputs for the sensors
are recorded on two independent recorders in the control
room. These recorders are the primary indication used by
the operator during an accident. Therefore, the PAN

Specification deals specifically with this portion of the
instrument channels.

(continued)
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9. Dr ell Atmos here Tem erature
(TI-64-52AB and XR-64-50)

Drywell atmosphere temperature is a Category 1 variable
provided to detect a condition that could potentially lead
to containment breach and to verify the effectiveness of
ECCS actions taken to prevent containment breach. Two wide
range drywell atmosphere temperature signals are transmitted
from separate temperature sensors and are continuously
recorded and displayed on one control room recorder and one
control room indicator. The recorder and indicator are the
primary indications used by the operator during an accident.
Therefore, the PAM Specification deals specifically with
this portion of the instrument channel.

APPLICABILITY The PAM instrumentation LCO is applicable in MODES 1 and 2.
These variables are related to the diagnosis and preplanned
actions required to mitigate DBAs. The applicable DBAs are
assumed to occur in MODES 1 and 2. In MODES 3, 4, and 5,
plant conditions are such that the likelihood of an event
that would require PAM instrumentation is extremely low;
therefore, PAM instrumentation is not required to be
OPERABLE in these MODES.

ACTIONS Note 1 has been added to the ACTIONS to exclude the MODE

change restriction of LCO 3.0.4. This exception allows
entry into the applicable MODE while relying on the ACTIONS

even though the ACTIONS may eventually require plant
shutdown. This exception is acceptable due to the passive
function of the instruments, the operator's ability to
diagnose an accident using alternative instruments and
methods, and the low probability of an event requiring these
instruments.

Notes 2 and 3 have been provided to modify the ACTIONS

related to PAH 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

(continued)
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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 PAM instrumentation channels provide appropriate
compensatory measures for separate Functions. As such,
Note 2 has been provided to allow separate Condition entry
for each inoperable PAM Function. Note 3 has been provided
for Function 6 to allow separate Condition entry for each
penetration flow path.

A. 1

When one or more Functions have one required channel that is
inoperable, the required inoperable channel must be restored
to OPERABLE status within 30 days. The 30 day Completion
Time is based on operating experience and takes into account
the remaining OPERABLE channels (or, in the case of a
Function that has only one required channel, other
non-Regulatory Guide 1.97 instrument channels to monitor the
Function), the passive nature of the instrument (no critical
automatic action is assumed to occur from these
instruments), and the low probability of an event requiring
PAM instrumentation during this interval.

B.l

If a channel has not been restored to OPERABLE status in
30 days, this Required Action specifies initiation of action
in accordance with Specification '5.6.6, which requires a

written report to be submitted to the NRC. This report
discusses the alternate method of monitoring, the results of
the root cause evaluation of the inoperability, and
identifies proposed restorative actions. This action is
appropriate in lieu of a shutdown requirement, since
alternative actions are identified before loss of functional
capability, and given the likelihood of plant conditions
that would require information provided by this
instrumentation.

(continued)
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C.1

When one or more Functions have two required channels that
are inoperable (i.e., two channels inoperable in the same,
Function), one channel in the Function should be restored to
OPERABLE status within 7 days. The Completion Time of
7 days is based on the relatively low probability of an
event requiring PAN instrument operation and the
availability of alternate means to obtain the required
information. Continuous operation with two required
channels inoperable in a Function is not acceptable because
the alternate indications may not fully meet all performance
qualification requirements applied to the PAN

instrumentation. Therefore, requiring restoration of one
inoperable channel of the Function limits the risk that the
PAN Function will be in a degraded condition should an
accident occur. Condition C is modified by a Note that
excludes hydrogen monitor channels. Condition D provides
appropriate Required Actions for two'inoperable hydrogen
monitor channels.

D.1

When two hydrogen monitor channels are inoperable, one
hydrogen monitor channel must be restored to OPERABLE status
within 72 hours. The 72 hour Completion Time is based on
the low probability of the occurrence of a LOCA that would
generate hydrogen in amounts capable of exceeding the
flammability limit; and the length of time after the event
that operator action would be required to prevent hydrogen
accumulation from exceeding this limit.

E.l

This Required Action directs entry into the appropriate
Condition referenced in Table 3.3.3.1-1. The applicable
Condition referenced in the Table is Function dependent.
Each time an inoperable channel has not met any Required
Action of Condition C or D, as applicable, and the
associated Completion Time has expired, Condition E is
entered for that channel and provides for transfer to the
appropriate subsequent Condition.

(continued)
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F.l

For the majority of Functions in Table 3.3.3. 1-1, if any
Required Action and associated Completion Time of
Condition C or D are not met, the plant must be brought to a
MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
12 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.

G.l

Since alternate means of monitoring primary containment area
radiation have been developed and tested, the Required
Action is not to shut down the plant, but rather to follow
the directions of Specification 5.6.6. These alternate
means may be temporarily installed if the normal PAM channel
cannot be restored to OPERABLE status within the allotted
time. The report provided to the NRC should discuss the
alternate means used, describe the degree to which the
alternate means are equivalent to the installed PAM

channels, justify the areas in which they are not
equivalent, and provide a schedule for restoring the normal
PAM channels.

SURVEILLANCE
RE(UIREMENTS

SR 3.3.3.1.1

Performance of the CHANNEL CHECK for each required PAM

instrumentation channel once every 31 days ensures that a
gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel against 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

0 (continued)
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BASES

~ i

SURVEILLANCE
RE(UIREHENTS

SR 3.3.3.1.1 (continued)

CHANNEL CALIBRATION. The high radiation instrument channels
should be compared to each other or to other containment
radiation monitoring instrumentation.

Agreement criteria are determined by the plant staff, based
on a combination of the channel instrument uncertainties,
including isolation, indication, and readability. If a
channel is outside the criteria, it may be an indication
that the sensor or the signal processing equipment has
drifted outside its limit.
The Frequency of 31 days is based upon plant operating
experience, with regard to channel OPERABILITY and drift,
which demonstrates that failure of more than one channel of
a given Function in any 31 day interval is rare. The
CHANNEL CHECK supplements less formal, but more frequent,
checks of channels during normal operational use of those
displays associated with the required channels of this LCO.

SR 3.3.3.1.2 SR 3.3.3.1.3 and SR 3.3.3.1.4

A CHANNEL CALIBRATION is a complete check of the instrument
loop, including the sensor. The test verifies the channel
responds to measured parameter with the necessary range and
accuracy. For the PCIV position function, the CHANNEL
CALIBRATION consists of verifying the remote indications
conform to actual valve positions.

The 92 day Frequency for CHANNEL CALIBRATION of the Drywell
and Torus Hydrogen Analyzer is based on operating experience
and vendor recommendations. The 184 day frequency for
CHANNEL CALIBRATION of the Reactor Pressure Indication is
based on plant specific analysis. The 18 month Frequency
for CHANNEL CALIBRATION of all other PAN instrumentation in
Table 3.3.3. 1-1 is based on operating experience and
consistency with BFN refueling cycles.

0 (continued)
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REFERENCES 1. Regulatory Guide 1.97, "Instrumentation for Light
Water Cooled Nuclear Power Plants to Assess Plant and
Environs Conditions During and Following an Accident,"
Revision 3, Hay 1983.

2. TVA Letter from L. H. Hills to H. R. Denton (NRC)
dated April 30, 1984.

3. NRC Letter from S.C. Black to S. A. White (TVA), NRC

Regulatory Guide 1.97 SER letter, dated June 23, 1988.

4. TVA General Design Criteria No. BFN-50-7307, Revision
4, "Post-Accident Monitoring," dated June 22, 1993.

5.

6.

NRC Letter from Joseph F. Williams to Oliver D.
Kingsley, Jr., "Regulatory Guide 1.97 - Boiling Water
Reactor Neutron Flux Monitoring For the Browns Ferry
Nuclear Plant, Units 1, 2, and 3," dated May 3, 1994.

NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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8 3.3.3.2 Backup Control System

BASES

BACKGROUND The Backup Control System provides the control room operator
with sufficient instrumentation and controls to place and
maintain the plant in a safe shutdown condition from a
location other than the control room. This capability is
necessary to protect against the possibility of the control
room becoming inaccessible. A safe shutdown condition is
defined as MODE 3. With the plant in MODE 3, the Reactor
Core Isolation Cooling (RCIC) System, the safety/relief
valves, and the Residual Heat Removal System can be used to
remove core decay heat and meet all safety requirements.
The long term supply of water for the RCIC and the ability
to operate the RHR System for decay heat removal from
outside the control room allow extended operation in MODE 3.

In the event. that the control room becomes inaccessible, the
operators can establish control at the backup control panel
and place and maintain the plant in MODE 3. Not all
controls and necessary transfer switches are located at the
backup control panel. Some controls and transfer switches
will have to be operated locally at the switchgear, motor
control panels, or other local stations. The plant
automatically reaches MODE 3 following a plant shutdown and
can be maintained safely in MODE 3 for an extended period of
time.

The OPERABILITY of the Backup Control System control and
instrumentation Functions ensures that there is sufficient
information available on selected plant parameters to place
and maintain the plant in MODE 3 should the control room
become inaccessible.

APPLICABLE
SAFETY ANALYSES

The Backup Control System is required to provide equipment
at appropriate locations outside the control room with a
design capability to promptly shut down the reactor to
MODE 3, including the necessary instrumentation and
controls, to maintain the plant in a safe condition in
MODE 3.

(continued)
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BASES

APPLICABLE The criteria governing the design and the specific system
SAFETY ANALYSES requirements of the Backup Control System are located in

(continued) 10 CFR 50, Appendix A, GDC 19 (Ref. 1) and Reference 2.

The Backup Control System is considered an important
contributor to reducing the risk of accidents; as such, it
meets Criterion 4 of the NRC Policy Statement (Ref. 3).

LCO The Backup Control System LCO provides the requirements for
the OPERABILITY of the instrumentation and controls
necessary to place and maintain the plant in NODE 3 from a
location other than the control room. The instrumentation
and controls typically required are listed in Table
B 3.3.3.2-1.

The controls, instrumentation, and transfer switches are
those required for:
~ Reactor pressure vessel (RPV) pressure control;

~ Decay heat removal;

~ RPV inventory control; and

~ Safety support systems for the above functions,
including Residual Heat Removal (RHR) Service Water,
Emergency Equipment Cooling Water, and onsite power,
including the diesel generators.

The Backup Control System is OPERABLE if all instrument and
control channels needed to support the backup control
function are OPERABLE. In some cases, Table B 3.3.3.2-1 may
indicate that the required information or control capability
is available from several alternate sources. In these
cases, the Backup Control System is OPERABLE as long as one
channel of any of the alternate information or control
sources for each Function is OPERABLE.

The Backup Control System instruments and control circuits
covered by this LCO do not need to be energized to be
considered OPERABLE. This LCO is intended to ensure that
the instruments and control circuits will be OPERABLE if

0 (continued)
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LCO
(continued)

plant conditions require that the Backup Control System be
placed in operation.

APPLICABILITY The Backup Control System LCO is applicable in MODES I
and 2. This is required so that the plant can be placed and
maintained in MODE 3 for an extended period of time from a

location other than the control room.

This LCO is not applicable in MODES 3, 4, and 5. In these
MODES, the plant is already subcritical and in a condition
of reduced Reactor Coolant System energy. Under these
conditions, considerable time is available to restore
necessary instrument control Functions if control room
instruments or control becomes unavailable. Consequently,
the TS do not require OPERABILITY in MODES 3, 4, and 5.

ACTIONS A Note is included that excludes the MODE change restriction
of LCO 3.0.4. This exception allows entry into an
applicable MODE while relying on the ACTIONS even though the
ACTIONS may eventually require a plant shutdown. This
exception is acceptable due to the low probability of an
event requiring this system.

Note 2 has been provided to modify the ACTIONS related to
Backup Control System Functions. 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 Backup Control System Functions provide
appropriate compensatory measures for separate Functions.
As such, a Note has been provided that allows separate
Condition entry for each inoperable Backup Control System
Function.

(continued)
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(continued)

A.1

Condition A addresses the situation where one or more
required Functions of the Backup Control System is
inoperable. This includes any Function listed in
Table B 3.3.3.2-1, as well as the control and transfer
switches.

The Required Action is to restore the Function to OPERABLE
status within 30 days. The Completion Time is based on
operating experience and the low probability of an event
that would require evacuation of the control room.

8.1

If the Required Action and associated Completion Time of
Condition A are not met, the plant must be brought to a MODE

in which the LCO does not apply. To achieve this status,
the plant must be brought to at least MODE 3 within
12 hours. The allowed Completion Time is reasonable, based
on operating experience, to reach the required MODE from
full power conditions in an orderly manner and without
challenging plant systems.

I SURVEILLANCE
REQUIREMENTS

I

SR 3.3.3.2.1

SR 3.3.3.2.1 verifies each required Backup Control System
transfer switch and control circuit performs the intended
function. This verification is performed from the backup
control panel and locally, as appropriate. Operation of the
equipment from the backup control panel is not necessary.
The Surveillance can be satisfied by performance of a
continuity check. This will ensure that if the control room
becomes inaccessible, the plant can be placed and maintained
in MODE 3 from the backup control panel and the local
control stations. Operating experience demonstrates that
Backup Control System control channels usually pass the
Surveillance when performed at the 18 month Frequency.

(continued)
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I SURVEILLANCE
RE(UIREMENTS

(continued)

SR 3.3.3.2.2 and SR 3.3.3.2.3

CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. The test verifies the channel responds
to measured parameter values with the necessary range and
accuracy.

The Frequency of SR 3.3.3.2.2 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 18 month Frequency of SR 3.3.3.2.3 is based upon
operating experience and consistency with the typical
industry refueling cycle.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 19.

2. FSAR Section 7. 18.

3. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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Table B 3.3.3.2-1 (Page 1 of 3)
Backu Control System Instrumentation and Controls

FUNCTION

Instrument Parameter

NUMBER

REQUIRED

l.
2.
3.
4.
5.
6.
7.
8.
9.

10.

Reactor Water Level Indication
Reactor Pressure Indication
Suppression Pool Temperature Indication
Suppression Pool Level Indication
Drywell Pressure Indication
RHR Flow Indication
RCIC Flow Indication
RCIC Turbine Speed Indication
Drywell Temperature Indication
RHRSW Header Pressure

1

1

1

1

1

1

1, note a

1

1, note o

1, note p

Transfer
11.
12.

13.
14.
15.

Control Parameter
Main Steam Relief Valve (MSRV) Transfer 5 Control
Main Steam Isolation Valve (MSIV) Transfer E Control
(Closure)
Main Steam Drain Line Isolation Valve
RHRSW Pumps

RHRSW Discharge Valves for RHR Loop I Heat Exchangers

3, note b

4, note c

1, note d

note e

2, note f

note a:

note b:
note c:

note d:

note e:

note f:
note o:
note p:

RCIC flow indication may be obtained from the Flow
Indicating Controller
1 required for each of 3 MSRVs.
1 MSIV required per penetration, may be either inboard
valve or outboard valve.
1 Main Steam Drain Line isolation valve required, may be
either inboard valve or outboard valve.
There are 12 RHRSW pumps. All are equipped with emergency
transfer switches. 2 of the 12 must be available for EECW

service (supports all units) and an additional 1 must be
available for RHRSW service.
1 Discharge Valve per RHR Loop I Heat Exchanger for a total
of 2.
Drywell Temperature Indication not required for Unit 3
The RHRSW Pressure indicator for the Header of the RHRSW

Pump that supports RHR service is required.
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B 3.3.3.2

Table B 3.3.3.2-1 (Page 2 of 3)
Backu Control System Instrumentation and Controls

Transfer
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

FUNCTION

Control Parameter (continued)
RCW Pumps 1D and 3D (Trip Function Only)
4-kV Fire Pumps A, B, and C

Recirculation System Sample Line Isolation Valves
EECW Sectionalizing Valves

RHRSW to EECW Motor-Operated Crosstie Valves
Recirculation Pump Discharge Valve (RHR Loop I)
RWCU Drain to Main Condenser Hotwell Isolation Valve
RWCU Drain to Radwaste Isolation Valve
RHR Shutdown Cooling Inboard Containment Isolation Valve
RHR Shutdown Cooling Outboard Containment Isolation Valve
RCIC Steam Supply Isolation Valves
RCIC Steam Pot Drain Line Steam Trap Bypass
RCIC Steam Pot Drain to Main Condenser Isolation
RCIC Drain to Radwaste Isolation
RCIC Turbine Steam Supply Valve
RCIC Turbine Stop Valve
RCIC Pump Suction From Suppression Pool

RCIC Pump Suction From Condensate Storage Tank

RCIC Lube Oil Cooler Cooling Water Supply
RCIC Pump Minimum Flow Bypass
RCIC Pump Discharge
RCIC Test Return to Condensate Storage Tank
RCIC Injection Valve to Reactor Vessel
RCIC Barometric Condenser Condensate Pump

RCIC Barometric Condenser Vacuum Pump

HPCI Turbine Steam Supply Valve (Isolation Function Only)

NUMBER
REQUIRED

2, note g
3,note h

1, note i
8, 1 per

valve, note j
2, 1 per valve

1

1

1

1

1

2,1 per valve
1

1, note k
1, note k

1

1

2, 1 per valve
1

1

1

1

1

1

1

1

1

note g:

note h:

note i':

note j:

note k:

1 per pump. Trip function necessary to prevent spurious
start overloading 4-kV Buses/Diesel Generators.
1 per pump. Each 4-kV Fire Pump has backup control located
on its 4-kV supply board.
1 Recirculation System Sample Line Isolation Valve
required, may be either inboard valve or outboard valve.
Not required if valve breaker remains open, per Appendix R

requirement, except when required for valve testing or
operation.
1 switch for 2 solenoid valves.
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Transfer
42.
43,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

Table B 3.3.3.2-1 (Page 3 of 3)
Backu Control System Instrumentation and Controls

FUNCTION

Control Parameter (continued)
RHR Pump Control Loop I
RHR Pump A Suppression Pool Cooling Suction Valve
RHR Pump A Shutdown Cooling Suction Valve
RMR Pump C Suppression Pool Cooling Suction Valve
RHR Pump C Shutdown Cooling Suction Valve
RHR System I Minimum Flow Valve
RHR Pump B Shutdown Cooling Suction Valve
RHR Pump D Shutdown Cooling Suction Valve
RHR System I-II Crosstie Valve
RHR System I Outboard Injection Valve
RHR System I Inboard Recirc Loop Valve
RHR System I Suppression Pool Spray/Test Isolation Valve
RHR System I Test Valve
RHR System I Drywell Spray Outboard Valve
RHR Pump A Suction Crosstie Valve
RHR Pump C Suction Crosstie Valve
Core Spray Pumps (Trip and Lockout Function Only)
CRD Scram Discharge Volume Isolation Test Valve

NUMBER
RE(UIRED

2, note m

1

1

1

1

1

1

1

1, note j
1

I
1

1

1

1

1

4, note n

1

note j: Not required if valve breaker remains open, per Appendix R

requirement, except when required for valve testing or
operation.

note m: 1 for each Loop I Pump.
note n: 1 per pump. To prevent overloading 4-kV Buses, Diesel

Generators.
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EOC-RPT Instrumentation
B 3.3.4.1

B 3.3 INSTRUMENTATION

B 3.3.4.1 End of Cycle Recirculation Pump Trip (EOC-RPT) Instrumentation

BASES

.BACKGROUND The EOC-RPT instrumentation initiates a recirculation pump
trip (RPT) to reduce the peak reactor pressure and power
resulting from turbine trip or generator load rejection
transients to provide additional margin to core thermal MCPR

Safety Limits (SLs).

The need for the additional negative reactivity in excess of
that normally inserted on a scram reflects end of cycle
reactivity considerations. Flux shapes at the end of cycle
are such that the control rods may not be able to ensure
that thermal limits are maintained by inserting sufficient
negative reactivity during the first few feet of rod travel
upon a scram caused by Turbine Control Valve (TCV) Fast
Closure, Trip Oil Pressure - Low or Turbine Stop Valve (TSV)
- Closure. The physical phenomenon involved is that the
void reactivity feedback due to a pressurization transient
can add positive reactivity at a faster rate than the
control rods can add negative reactivity.

The EOC-RPT instrumentation, as shown in Reference 1, is
composed of sensors that detect initiation of closure of the
TSVs or fast closure of the TCVs, combined with relays,
logic circuits, and fast acting circuit breakers that
interrupt power from the recirculation pump motor generator
(MG) set generators to each of the recirculation pump
motors. When the channel's pre-established setpoint is
exceeded, the channel output relay actuates, which then
outputs an EOC-RPT signal to the trip logic. When the RPT

breakers trip open, the recirculation pumps coast down under
their own inertia. The EOC-RPT has two identical trip
systems, either of which can actuate an RPT.

Each EOC-RPT trip system is a two-out-of-two logic for each
Function; thus, either two TSV - Closure or.two TCV Fast
Closure, Trip Oil Pressure - Low signals are required for a

trip system to actuate. If either trip system actuates,
both recirculation pumps will'rip. There are two EOC-RPT

breakers in series per recirculation pump. One trip system
trips one of the two EOC-RPT breakers for each recirculation

0 (continued)
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BASES

BACKGROUND
(continued)

pump, and the second trip system trips the other EOC-RPT

breaker for each recirculation pump.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The TSV - Closure and the TCV Fast Closure, Trip Oil
Pressure - Low Functions are designed to trip the
recirculation pumps in the event of a turbine trip or
generator load rejection to mitigate the increase in neutron
flux, heat flux, and reactor pressure, and to increase the
margin to the HCPR SL. The analytical methods and
assumptions used in evaluating the turbine trip and
generator load rejection are summarized in References 2, 3,
and 4.

To mitigate pressurization transient effects, the EOC-RPT

must trip the recirculation pumps after initiation of
closure movement of either the TSVs or the TCVs. The
combined effects of this trip and a scram reduce fuel bundle
power more rapidly than a scram alone, resulting in an
increased margin to the HCPR SL. Alternatively, NCPR limits
for an inoperable EOC-RPT, as specified in the COLR, are
sufficient to prevent violation of the MCPR Safety Limit.
The EOC-RPT function is automatically disabled when turbine
first stage pressure is < 30K RTP.

EOC-RPT instrumentation satisfies Criterion 3 of the NRC

Policy Statement (Ref. 6).

The OPERABILITY of the EOC-RPT is dependent on the
OPERABILITY of the individual instrumentation channel
Functions. Each Function must have a required number of
OPERABLE channels in each trip system, with their setpoints
within the specified Allowable Value of SR 3.3.4.1.3. The
setpoint is calibrated, consistent with applicable setpoint
methodology assumptions (nominal trip setpoint). Channel
OPERABILITY also includes the associated EOC-RPT

breakers'ach

channel (including the associated EOC-RPT breakers)
must also respond within its assumed response time.

Allowable Values are specified for each EOC-RPT Function
specified in the LCO. Nominal trip setpoints are specified
in the setpoint calculations. A channel is inoperable if
its actual trip setpoint is not within its required

'0 (continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

Allowable Value. The nominal setpoints are selected to
ensure that the setpoints do not exceed the Allowable Value
between successive CHANNEL CALIBRATIONS. Operation with a

trip setpoint less conservative than the nominal trip
setpoint, but within its Allowable Value, is acceptable.
Each Allowable Value specified is more conservative than the
analytical limit assumed in the transient and accident
analysis in order to account for instrument uncertainties
appropriate to the Function. Trip setpoints are those

'redetermined values of output at which an action should
take place. The setpoints are compared to the actual
process parameter (e.g., TSV position), and when the
measured output value of the process parameter exceeds the
setpoint, the associated device (e.g., trip relay) changes
state. The analytic limits are de}ived 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 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 specific Applicable Safety Analysis, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

Alternatively, since this instrumentation protects against a

MCPR SL violation, with the instrumentation inoperable,
modifications to the MCPR limits (LCO 3.2.2) may be applied
to allow this LCO to be met. The MCPR penalty for the
EOC-RPT inoperable condition is specified in the COLR.

Turbine Sto Valve - Closure

Closure of the TSVs and a main turbine trip result in the
loss of a heat sink that produces reactor pressure, neutron
flux, and heat flux transients that must be limited.
Therefore, an RPT is initiated on TSV - Closure in
anticipation of the transients that would result from

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

Turbine Sto Valve - Closure (continued)

closure of these valves. EOC-RPT decreases reactor power
and aids the reactor scram in ensuring that the MCPR SL is
not exceeded during the worst case transient.

Closure of the TSVs is determined by measuring the position
of each valve. There are two separate position signals
associated with each stop valve, the signal from each switch
being assigned to a separate trip channel. The logic for
the TSV - Closure Function is such that two or more TSVs
must be closed to produce an EOC-RPT. This Function must be
enabled at THERMAL POWER z 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. To consider this
function OPERABLE bypass of the function must not occur when
bypass valves are open. Four channels of TSV - Closure,
with two channels in each trip system, are available and
required to be OPERABLE to ensure that no single instrument
failure will preclude an EOC-RPT from this Function on a
valid signal. The TSV - Closure Allowable Value is selected
to detect imminent TSV closure.

This protection is required, consistent with the safety
analysis assumptions, whenever THERMAL POWER is > 30% RTP.
Below 30% RTP, the Reactor Vessel Steam Dome Pressure - High
and the Average Power Range Monitor (APRM) Fixed Neutron
Flux - High Functions of the Reactor Protection System (RPS)
are adequate to maintain the necessary margin to the MCPR

Safety Limit.

Turbine Control Valve Fast Closure Tri Oil Pressure - Low
(PS-47-142, PS-47-144, PS-47-146, and PS-47-148)

Fast closure of the TCVs during a generator load rejection
results in the loss of a heat sink that produces reactor
pressure, neutron flux, and heat flux transients that must
be limited. Therefore, an RPT is initiated on TCV Fast
Closure, Trip Oil Pressure - Low in anticipation of the
transients that would result from the closure of these
valves. The EOC-RPT decreases reactor power and aids the
reactor scram in ensuring that the MCPR SL is not exceeded
during the worst case transient.

(continued)
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APPLICABLE

( SAFETY ANALYSES,
LCO, and
APPLICABILITY

Turbine Control Valve Fast Closure Tri Oil Pressure - Low
(PS-47-142, PS-47-144, PS-47-146, and PS-47-148)
continued)

Fast closure of the TCVs is determined by measuring the
electrohydraulic control fluid pressure at each control
valve. There is one pressure switch associated with each
control valve, and the signal from each switch is assigned
to a separate trip channel. The logic for the TCV Fast
Closure, Trip Oil Pressure - Low Function is such that two
or more TCVs must be closed (pressure switch trips) to
produce an EOC-RPT. This Function must be enabled at
THERMAL POWER a 30/o RTP. This is normally accomplished
automatically by pressure transmitters sensing turbine first
stage pressure; therefore, opening the turbine bypass valves
may affect this function. To consider this function
OPERABLE bypass of the function must not occur when bypass
valves are open. Four channels of TCV Fast Closure, Trip
Oil Pressure - Low, with two channels in each trip system,
are available and required to be OPERABLE to ensure that no
single instrument failure will preclude an EOC-RPT from this
Function on a valid signal. The TCV Fast Closure, Trip Oil
Pressure - Low Allowable Value is selected high enough to
detect imminent TCV fast closure.

This protection is required consistent with the safety
analysis whenever THERMAL POWER is z 30Ã RTP. Below
30% RTP, the Reactor Vessel Steam Dome Pressure - High and
the APRM Fixed Neutron Flux - High Functions of the RPS are
adequate to maintain the necessary safety margins.

ACTIONS A Note has been provided to modify the ACTIONS related to
EOC-RPT 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 EOC-RPT instrumentation channels provide
appropriate compensatory measures for separate inoperable

(continued)
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ACTIONS
(continued)

channels. As such, a Note has been provided that allows
separate Condition entry for each inoperable EOC-RPT

instrumentation channel.

A.l

With one or more channels inoperable, but with EOC-RPT trip
capability maintained (refer to Required Actions B. 1 and B.2
Bases), the EOC-RPT System is capable of performing the
intended function. However, the reliability and redundancy
of the EOC-RPT instrumentation is reduced such that a single
failure in the remaining trip system could result in the
inability of the EOC-RPT System to perform the intended
function. Therefore, only a limited time is allowed to
restore compliance with the LCO. Because of the diversity
of sensors available to provide 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 an EOC-RPT, 72 hours is
provided to restore the inoperable channels (Required
Action A. 1) or apply the EOC-RPT inoperable HCPR limit.
Alternately, the inoperable channels may be placed in trip
(Required Action A.2) since this would conservatively
compensate for the inoperability, restore capability to
accommodate a single failure, and allow operation to
continue. As noted, placing the channel in trip with no
further restrictions is not allowed if the inoperable
channel is the result of an inoperable breaker, since this
may not adequately compensate for the inoperable breaker
(e.g., the breaker may be inoperable such that it will not
open). If it is not desired to place the channel in trip
(e.g., as in the case where placing the inoperable channel
in trip would result in an RPT, or if the inoperable channel
is the result of an inoperable breaker), Condition C must be
entered and its Required Actions taken.

B.l and B.2

Required Actions B.l and B.2 are intended to ensure that
appropriate actions are taken if multiple, inoperable,
untripped channels within the same Function result in the
Function not maintaining EOC-RPT trip capability. A

Function is considered to be maintaining EOC-RPT trip

(continued)
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ACTIONS B. 1 and B.2 (continued)

capability when sufficient channels are OPERABLE or in trip,
such that the EOC-RPT System will generate a trip signal
from the given Function on a valid signal and both
recirculation pumps can be tripped. Alternately, Required
Action B.2 requires the HCPR limit for inoperable EOC-RPT,
as specified in the COLR, to be applied. This also restores
the margin to HCPR assumed in the safety analysis.

The 2 hour Completion Time is sufficient time for the
operator to take corrective action, and takes into account
the likelihood of an event requiring actuation of the
EOC-RPT instrumentation during this period. It is also
consistent with the 2 hour Completion Time provided in
LCO 3.2.2 for Required Action A.l, since this
instrumentation's purpose is to preclude a HCPR violation.

C.1

With any Required Action and associated Completion Time not
met, THERMAL POWER must be reduced to < 30/. RTP within
4 hours. The allowed Completion Time of 4 hours is
reasonable, based on operating experience, to reduce THERMAL
POWER to < 30% RTP from full power conditions in an orderly
manner and without challenging plant systems.

SURVEILLANCE

REQUIREMENTS

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 EOC-RPT
trip 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. 5) 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
recirculation pumps will trip when necessary.

(continued)
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(continued)

SR 3.3.4.1.1

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 Frequency of 92 days is based on reliability analysis of
Reference 5.

SR 3.3.4.1.2

This SR ensures that an EOC-RPT initiated from the TSV-
Closure and TCV Fast Closure, Trip Oil Pressure - Low
Functions will not be inadvertently bypassed when THERNL
POWER is w 30K RTP. This involves calibration of the bypass
channels. Adequate margins for the instrument setpoint
methodologies are incorpor ated 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 valves or other reasons), the affected
TSV - Closure and TCV 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, this SR

is met with the channel considered OPERABLE.

'The Frequency of 18 months is based on engineering judgment
and reliability of the components.

SR 3.3.4.1.3

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.

(continued)
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SURVEILLANCE
RE(UIREMENTS

SR 3.3.4. 1.3 (continued)

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 3.3.4.1.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel. The system functional test of the pump breakers is
included as a part of this test, overlapping the LOGIC
SYSTEM FUNCTIONAL TEST, to provide complete testing of the
associated safety function. Therefore, if a breaker is
incapable of oper'ating, the associated instrument channel(s)
would also be inoperable.

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.

REFERENCES 1. FSAR, Figure 7.9-2 (EOC-RPT logic diagram).

2. FSAR, Section 7.9.4.5.

3. FSAR, Sections 14.5. 1. 1 and .14.5. 1.3.

4. FSAR, Section 4.3.5.

5. GENE-770-06-1, "Bases For Changes To Surveillance Test
Intervals And Allowed Out-Of-Service Times For
Selected Instrumentation Technical Specifications,"
February 1991.

6. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3.3.4.2

B 3.3 INSTRUMENTATION

B 3.3.4.2 Anticipated Transient Without Scram Recirculation Pump Trip
(ATWS-RPT) Instrumentation

BASES

BACKGROUND The ATWS-RPT System initiates an RPT, adding negative
reactivity, following events in which a scram does not (but
should) occur, to lessen the effects of an ATWS event.
Tripping the recirculation pumps adds negative reactivity
from the increase in steam voiding in the core area as core
flow decreases. When Reactor Vessel Water Level - Low or
Reactor Steam Dome Pressure - High setpoint is reached, the
recirculation pump motor breakers trip.
The ATWS-RPT System (Ref. I) includes sensors, relays,
bypass capability, circuit breakers, and switches that are
necessary to cause initiation of an RPT. The channels
include electronic equipment (e.g., trip units) that
compares measured input signals with pre-established
setpoints. When the setpoint is exceeded, the channel
output relay actuates, which then outputs an ATWS-RPT signal
to the trip logic.

The ATWS-RPT consists of two independent trip systems, with
two channels of Reactor Steam Dome Pressure - High and two
channels of Reactor Vessel Water Level - Low in each trip
system. Each ATWS-,RPT trip system is a two-out-of-two logic
for each Function. Thus, either two Reactor Vessel Water
Level - Low or two Reactor Pressure - High signals are
needed to trip a trip system. The outputs of the channels
in a trip system are combined in a logic so that either trip
system will trip both recirculation pumps (by tripping the
respective motor breakers).

There are two motor breakers provided for each of the two
recirculation pumps for a total of four breakers. The
output of each trip system is provided to one of the two
breakers for each recirculation pump.

(continued)

BFN-UNIT 2 B 3.3-92 Amendment *Rl



ATWS-RPT Instrumentation
B 3.3.4.2

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The ATMS-RPT is not assumed in the safety analysis. The
ATMS-RPT initiates an RPT to aid in preserving the integrity
of the fuel cladding following events in which a scram does
not, but should, occur. Based on its contribution to the
reduction of overall plant risk, however, the
instrumentation meets Criterion 4 of the NRC Policy
Statement (Ref. 3).

The OPERABILITY of the ATMS-RPT is dependent on the
OPERABILITY of the individual instrumentation channel
Functions. Each Function must have a required number of
OPERABLE channels in each trip system, with their setpoints
within the specified Allowable Value of SR 3.3.4.2.3. The
setpoint is calibrated consistent with applicable setpoint
methodology assumptions (nominal trip setpoint). ATWS-RPT

Channel OPERABILITY also includes the associated
recirculation pump motor breakers. A channel is inoperable
if its actual trip setpoint is not within its required
Allowable Value.

Allowable Values are specified for each ATMS-RPT Function
specified in the LCO. Nominal trip setpoints are specified
in the setpoint calculations. The nominal setpoints are
selected to ensure that the setpoints do not exceed the
Allowable Value between CHANNEL CALIBRATIONS. Oper ation
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
vessel water level), 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 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 environmental
effects are accounted for.

(continued)
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(continued)

The individual Functions are required to be OPERABLE in
MODE I to protect against catastrophic/multiple failures of
the Reactor Protection System by providing a diverse trip
to mitigate the consequences of a postulated ATWS event.
The Reactor Steam Dome Pressure - High and Reactor Vessel
Water Level - Low Functions are required to be OPERABLE in
NODE I, since the reactor is producing significant power and
the recirculation system could be at high flow. During this
NODE, the potential exists for pressure increases or low
water level, assuming an ATWS event. In NODE 2, the reactor
is at low power and the recirculation system is at low flow;
thus, the potential is low for a pressure increase or low
water level, assuming an ATWS event. Therefore, the
ATWS-RPT is not necessary. In NODES 3 and 4, the reactor is
shut down with all control rods inserted; thus, an ATWS

event is not significant and the possibility of a

significant pressure increase or low water level is
negligible. In MODE 5, the one rod out interlock ensures
that the reactor remains subcritical; thus, an ATWS event is
not significant. In addition, the reactor pressure vessel
(RPV) head is not fully tensioned and no pressure transient
threat to the reactor coolant pressure boundary (RCPB)
exists.

The specific Applicable Safety Analyses and LCO discussions
are listed below on a Function by Function basis.

a. Reactor Vessel Water Level - Low
(LS-3-58Al, LS-3-58Bl, LS-3-58CI, and LS-3-58DI)

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, the ATWS-RPT System is initiated at Level 2

to aid in maintaining level above the top of the
active fuel. The reduction of core flow reduces the
neutron flux and THERMAL POWER and, therefore, the
rate of coolant boiloff.

Reactor vessel water level 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.

(continued)
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a. Reactor Vessel Mater Level - Low
(LS-3-58AI, LS-3-58BI, LS-3-58CI, and LS-3-58D1)
(continued)

Four channels of Reactor Vessel Mater Level - Low,
with two channels in each trip system, are available
and required to be OPERABLE to ensure that no single
instrument failure can preclude an ATWS-RPT from this
Function on a valid signal. The Reactor Vessel Water
Level - Low Allowable Value is chosen so that the
system will not be initiated after a Level 3 scram
with feedwater still available, and for convenience
with the reactor core isolation cooling initiation.

Reactor Steam Dome Pressure - Hi h
(PIS-3-204A, PIS-3-204B, PIS-3-204C, and PIS-3-204D)

Excessively high RPV pressure may rupture the RCPB.
An increase in the RPV pressure during reactor
operation compresses the steam voids and results in a
positive reactivity insertion. This increases neutron
flux and THERMAL POWER, which could potentially result
in fuel failure and overpressurization. The Reactor
Steam Dome Pressure - High Function initiates an RPT
for transients that result in a pressure increase,
counteracting the pressure increase by rapidly
reducing core power generation. For the
overpressurization event, the RPT aids in the
termination of the ATWS event and, along with the
safety/relief valves, limits the peak RPV pressure to
less than the ASHE Section III Code limits.

The Reactor Steam Dome Pressure - High signals are
initiated from four pressure transmitters that monitor
reactor steam dome pressure. Four channels of Reactor
Steam Dome Pressure - High, with two channels in each
trip system, are available and are require'd to be
OPERABLE to ensure that no single instrument failure
can preclude an ATWS-RPT from this Function on a valid
signal. The Reactor Steam Dome Pressure - High
Allowable Value is chosen to provide an adequate
margin to the ASHE Section III Code limits.

(continued)
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BASES (continued)

ACTIONS A Note has been provided to modify the ACTIONS related to
ATWS-RPT 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 ATWS-RPT 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 ATWS-RPT

instrumentation channel.

A.l and A.2

With one or more channels inoperable, but with ATWS-RPT

capability for each Function maintained (refer to Required
Actions B. 1 and C. 1 Bases), the ATWS-RPT System is capable
of performing the intended function. However, the
reliability and redundancy of the ATWS-RPT instrumentation
is reduced, such that a single failure in the remaining trip
system could result in the inability of the ATWS-RPT System
to perform the intended function. Therefore, only a limited
time is allowed to restore the inoperable channels to
OPERABLE status. Because of the diversity of sensors
available to provide 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 ATWS-RPT, 14 days is provided to restore the
inoperable channel (Required Action A. 1). Alternately, the
inoperable channel may be placed in trip (Required
Action A.2), since this would conservatively compensate for
the inoperability, restore capability to accommodate a

single failure, and allow operation to continue. As noted,
placing the channel in trip with no further restrictions is
not allowed if the inoperable channel is the result of an

inoperable breaker, since this may not adequately compensate
for the inoperable breaker (e.g., the breaker may be

inoperable such that it will not open). If it is not
desired to place the channel in trip (e.g., as in the case

(continued)
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ACTIONS ~d. ( ti d)

where placing the inoperable channel would result in an
RPT), or if the inoperable channel is the result of an
inoperable breaker, Condition 0 must be entered and its
Required Actions taken.

B.l

Required Action B. I is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in the Function not
maintaining ATMS-RPT trip capability. A Function is
considered to be maintaining ATWS-RPT trip capability when
sufficient channels are OPERABLE or in trip such that the
ATMS-RPT System will generate a trip signal from the given
Function on a valid signal, and both recirculation pumps can
be tripped. This requires one channel of the Function in
each trip system to be OPERABLE or in trip, and the
recirculation pump motor breakers to be OPERABLE or in trip.
The 72 hour Completion Time is sufficient for the operator
to take corrective action (e.g., restoration or tripping of
channels) and takes into account the likelihood of an event
requiring actuation of the ATWS-RPT instrumentation during
this period and that one Function is still maintaining
ATMS-RPT trip capability.

C.1

Required Action C.I is intended to ensure that appropriate
Actions are taken if multiple, inoperable, untripped
channels within both Functions result in both Functions not
maintaining ATWS-RPT trip capability. The description of a
Function maintaining ATMS-RPT trip capability is discussed
in the Bases for Required Action B.l above.

The I hour Completion Time is sufficient for the operator to
take corrective action and takes into account the likelihood
of an event requiring actuation of the ATWS-RPT
instrumentation during this period.

0 (continued)
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ACTIONS
{continued)

D. 1

With any Required Action and associated Completion Time not
met, the plant must be brought to a NODE or other specified
condition in which the LCO does not apply. To achieve this
status, the plant must be brought to at least NODE 2 within
6 hours. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, both to reach
NODE 2 from full power conditions and to remove a
recirculation pump from service in an orderly manner and
without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

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 the
associated Conditions and Required Actions may be delayed
for up to 6 hours provided the associated Function maintains
ATWS-RPT trip capability. Upon completion of the
Surveillance, or expiration of the 6 hour allowance, the
channel must be returned to OPERABLE status or the
app1icable Condition entered and Required Actions taken.
This Note is based on the reliability analysis (Ref. 2)
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 recirculation pumps wi11 trip when
necessary.

SR 3.3.4.2.1

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
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the 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

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.4.2.1 (continued)

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 3.3.4.2.2

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 Frequency of 92 days is based on the reliability
analysis of Reference 2.

SR 3.3.4.2.3

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.

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.

(continued)
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(continued)

SR 3.3.4.2.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel. The system functional test of the pump breakers is
included as part of this Surveillance and overlaps the LOGIC

SYSTEM FUNCTIONAL TEST to provide complete testing of the
assumed safety function. Therefore, if a breaker is
incapable of operating, the associated instrument channel(s)
would be inoperable.

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.

REFERENCES 1. FSAR Section 7. 19.

2. GENE-770-06-1, "Bases for Changes To Surveillance Test
Intervals and Allowed Out-of-Service Times For
Selected Instrumentation Technical Specifications,"
February 1991.

3. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3. 3 INSTRUMENTATION

B 3.3.5. 1 Emergency Core Cooling System (ECCS) Instrumentation

BASES

BACKGROUND The purpose of the ECCS instrumentation is to initiate
appropriate responses from the systems to ensure that the
fuel is adequately cooled in the event of a design basis
accident or transient.

F

For most anticipated operational occurrences and Design
Basis Accidents (DBAs), a wide range of dependent and
independent parameters are monitored.

The ECCS instrumentation actuates core spray (CS), low
pressure coolant injection (LPCI), high pressure coolant
injection (HPCI), and the Automatic Depressurization System
(ADS). The equipment involved with each of these systems is
described in the Bases for LCO 3.5. 1, "ECCS - Operating."

Portions of the ECCS instrumentation provide for the
generation of the Common Accident Signal which initiate the
DGs and EECW System. Refer to LCO 3.8.1, "AC Systems-
Operating," for operability requirements of the Common

Accident Signal Logic.

Core S ra S stem

The CS System may be initiated by automatic means. Each

pump can be controlled manually by a control room remote
switch. Automatic initiation occurs for conditions of
Reactor Vessel Water Level - Low Low Low, Level 1 or both
Drywell Pressure - High and Reactor Steam Dome Pressure-
Low. Reactor water level and drywell pressure are each
monitored by four redundant transmitters, which are, in
turn, connected to four trip units. The outputs of these
trip units are connected to relays whose contacts are
arranged in a one-out-of-two taken twice logic (i.e., two
trip systems) for each Function. The Reactor Steam Dome

Pressure - Low variable is monitored by two transmitters for
each trip system. The outputs from these transmitters are
connected to relays arranged in a one-out-of-two logic.

0 (continued)
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BASES

BACKGROUND Core S ra S stem (continued)

The high drywell pressure and low reactor water level
initiation signals are a sealed in signal and must be
manually reset. Upon receipt of an initiation signal, if
normal AC power is available, the four core spray pumps
start one at a time, in order, at 0, 7, 14, and 21 seconds.
If normal AC power is not available, the four core spr ay
pumps start seven seconds after standby power becomes
available. (The LPCI pumps start as soon as standby power
is available.)

The CS test line isolation valve is closed on a CS

initiation signal to allow full system flow assumed in the
accident analyses.

The CS pump discharge flow is monitored by a flow switch.
When the pump is running and discharge flow is low enough so
that pump overheating may occur, the minimum flow return
line valve is opened. The valve is automatically closed if
flow is above the minimum flow setpoint to allow the full
system flow assumed in the accident analysis.

The CS System logic also receives signals from transmitters
which monitor the pressure in the reactor to ensure that,
before the injection valves open, the reactor pressure has
fallen to a value below the CS System's maximum design
pressure. Reactor pressure is monitored by four redundant
transmitters, which are, in turn, connected to four trip
units (two per trip system). The outputs of the trip units
are connected to relays whose contacts are arranged in a

one-out-of-two logic for each CS trip system.

Low Pressure Coolant In 'ection S stem

The LPCI is an operating mode of the Residual Heat Removal

(RHR) System, with two LPCI subsystems. The LPCI subsystems
may be initiated by automatic or manual means. Automatic
initiation occurs for conditions of Reactor Vessel Water
Level - Low Low Low, Level 1 or both Drywell Pressure - High
and Reactor Steam Dome Pressure - Low. Each of these
diverse variables is monitored by four redundant
transmitters, which, in turn, are connected to four trip

'0 (continued)
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BASES

BACKGROUND Low Pressure Coolant In 'ection S stem (continued)

units. The outputs of the trip units are connected to
relays whose contacts are arranged in a one-out-of-two taken
twice logic (i.e., two trip systems) for each Function.

Once an initiation signal is received by the LPCI control
circuitry, the signal is sealed in until manually reset.

Upon receipt of an initiation signal, if normal AC power is
available, the four RHR (LPCI) pumps start one at a time, in
order, at 0, 7, 14, and 21 seconds. If normal AC power is
not available, the four pumps start simultaneously, with no
delay, as soon as the standby power sour ce is available.

Each LPCI subsystem's discharge flow is monitored by a flow
switch. When a pump is running and discharge flow is low
enough so that pump overheating may occur, the respective
minimum flow return line valve is opened. If flow is above
the minimum flow setpoint, the valve is automatically
closed. However, LPCI flow rates assumed in the LOCA

analyses can be achieved with the minimum flow valve in the
open position.

The RHR test line suppression pool cooling isolation valve,
suppression pool spray isolation valves, and containment
spray isolation valves (which are also PCIVs) are also
closed on a LPCI initiation signal to allow the full system
flow assumed in the accident analyses and maintain primary
containment isolated in the event LPCI is not operating.

The LPCI System monitors the pressure in the reactor to
ensure that, before an injection valve opens, the reactor
pressure has fallen to a value below the LPCI System's
maximum design pressure. The variable is monitored by four
redundant transmitters, which are, in turn, connected to
multiple trip units. The outputs of the trip units are
connected to relays whose contacts are arranged in a
one-out-of-two taken twice logic. Additionally, these
instruments function to initiate closure of the
recirculation pump discharge valves to ensure that LPCI flow
does not bypass the core when it injects into the
recirculation lines.

(continued)
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BACKGROUND Low Pressure Coolant In 'ection S stem (continued)

Low reactor water level in the shroud is detected by two
additional instruments which inhibit the manual initiation
of other modes of RHR (e.g., suppression pool cooling) when
LPCI is required. Manual overrides for the inhibit logic
are provided.

Hi h Pressure Coolant In 'ection S stem

The HPCI System may be initiated by either automatic or
manual means. Automatic initiation occurs for conditions of
Reactor Vessel Water Level - Low Low, Level 2 or Drywell
Pressure - High. Each of these variables is monitored by
four redundant transmitters, which are, in turn, connected
to multiple trip units. The outputs of the trip units are
connected to relays whose contacts are arranged in a
one-out-of-two taken twice logic for each Function.

The HPCI pump discharge flow is monitored by a flow switch.
Upon automatic initiation, when the pump is running and
discharge flow is low enough so that pump overheating may
occur, the minimum flow return line valve is opened. The
valve is automatically closed if flow is above the minimum
flow setpoint to allow the full system flow assumed in the
accident analysis.

The HPCI test line isolation valve is closed upon receipt of
a HPCI initiation signal to allow the full system flow
assumed in the accident analysis.

The HPCI System also monitors the water levels in the HPCI
pump supply header from the condensate storage tank (CST)
and the suppression pool because these are the two sources
of water for HPCI operation. Reactor grade water in the CST
is the normal source. Upon receipt of a HPCI initiation
signal, the CST suction valve is automatically signaled to
open (it is normally in the open position) unless both
suppression pool suction valves are open. If the water
level in the HPCI pump supply header from the CST falls
below a preselected level, first the suppression pool
suction valves automatically open, and then the CST suction
valve automatically closes. Two level switches are used to
detect low water level in the HPCI pump supply header from

(continued)
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the CST. Either switch can cause the suppression pool
suction valves to open and the CST suction valve to close.

The suppression pool suction valves also automatically open
and the CST suction valve closes if high water level is
detected in the suppression pool. To prevent losing suction
to the pump, the suction valves are interlocked so that one
suction path must be open before the other automatically
closes.

The HPCI provides makeup water to the reactor until the
reactor vessel water level reaches the Reactor Vessel Water
Level - High, Level 8 trip, at which time the HPCI turbine
trips, which causes the turbine's stop valve to close. The
logic is two-out-of-two to provide high reliability of the
HPCI System. The HPCI System automatically restarts if a
Reactor Vessel Water Level - Low Low, Level 2 signal is
subsequently received.

Automatic De ressurization S stem

The ADS may be initiated by either automatic or manual
means. Automatic initiation occurs when signals indicating
Reactor Vessel Water Level - Low Low Low, Level 1; Drywell
Pressure - High or ADS High Drywell Pressure Bypass Timer;
confirmed Reactor Vessel Water Level - Low, Level 3

(confirmatory); and CS or LPCI Pump Discharge Pressure-
High are all present and the ADS Initiation Timer has timed
out. There are two transmitters each for Reactor Vessel
Water Level - Low Low Low, Level 1 and Drywell Pressure-
High, and one transmitter for confirmed Reactor Vessel Water
Level - Low, Level 3 (confirmatory) in each of the two ADS

trip systems. Each of these transmitters connects to a trip
unit, which then drives a relay whose contacts form the
initiation logic.

Each ADS trip system includes a time delay between
satisfying the initiation logic and the actuation of the ADS

valves. The ADS Initiation Timer time delay setpoint chosen
is long enough that the HPCI has sufficient operating time
to recover to a level above Level 1, yet not so long that
the LPCI and CS Systems are unable to adequately cool the

(continued)
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fuel if the HPCI fails to maintain that level. An alarm in
the control room is annunciated when either of the ADS

Initiation Timers is timing. Resetting the ADS initiation
signals resets the ADS Initiation Timers.

The ADS also monitors the discharge pressures of the four
LPCI pumps and the four CS pumps. Each ADS trip system
includes two discharge pressure permissive 'switches from all
four LPCI pumps and one discharge pressure permissive switch
from all four CS pumps. The signals are used as a

permissive for ADS actuation, indicating that ther e is a

source of core coolant available once the ADS has
depressurized the vessel. CS pumps (A or B and either C or
0) or any one of the four LPCI pumps is sufficient to permit
automatic depressurization.

The ADS logic in each trip system is arranged in two
strings. Each string has a contact from each of the
following variables: Reactor Vessel Water Level - Low Low

Low, Level 1; Drywell Pressure - High; High Drywell Pressure
Bypass Timer; and Pump Discharge Pressure - High. One of
the two strings in each trip system must also have a
confirmed Reactor Vessel Water Level - Low, Level 3

(confirmatory). Either the Drywell Pressure - High or the
Drywell Pressure Bypass Timer contacts and all remaining
contacts in both logic strings must close and the ADS

initiation timer must time out to initiate an ADS trip
system. Either the A or B trip system will cause all the
ADS relief valves to open. Once the Drywell Pressure - High
signal, the ADS High Drywell Pressure Bypass Timer, or the
ADS initiation signal is present, it is individually sealed
in until manually reset.

Hanual inhibit switches are provided in the control room for
the ADS; however, their function is not required for ADS

OPERABILITY (provided ADS is not inhibited when required to
be OPERABLE).

(continued)
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The actions of the ECCS are explicitly assumed in the safety
analyses of References 1, 2, and 3. The ECCS is initiated
to preserve the integrity of the fuel cladding by limiting
the post LOCA peak cladding temperature to less than the
10 CFR 50.46 limits.

ECCS instrumentation satisfies Criterion 3 of the NRC Policy
Statement (Ref. 5). Certain instrumentation Functions are
retained for other reasons and are described below in the
individual Functions discussion.

The OPERABILITY of the ECCS instrumentation is dependent
upon the OPERABILITY of the individual instrumentation
channel Functions specified in Table 3.3.5. 1-1. Each
Function must have a required number of OPERABLE channels,
with their setpoints within the specified Allowable Values,
where appropriate. The setpoint is calib} ated consistent
with applicable setpoint methodology assumptions (nominal
trip setpoint). Table 3.3.5.1-1, footnote (b), is added to
show that certain ECCS instrumentation Function channels
affect Common Accident Signal Logic which is addressed in
LCO 3.8. 1, "AC Sources - Operating.".

Allowable Values are specified for each ECCS Function
specified in the table. Nominal trip setpoints are
specified in the setpoint calculations. The nominal
setpoints are selected to ensure that the setpoints do not
exceed the Allowable Value between CHANNEL CALIBRATIONS.
Operation with a trip setpoint less conservative than the
nominal trip setpoint, but within its Allowable Value, is
acceptable. A channel is inoperable if its actual trip
setpoint is not within its required Allowable Value. 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 vessel water
level), 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
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

0 (continued)
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(continued)

in this manner provide adequate protection because
instrumentation uncertainties, process effects, calibration
tolerances, instrument drift, and severe environment errors
(for channels that must function in harsh environments as
defined by 10 CFR 50.49) are accounted for.

In general, the individual Functions are required to be
OPERABLE in the NODES or other specified conditions that may
require ECCS initiation to mitigate the consequences of a

design basis transient or accident. To ensure reliable ECCS

function, a combination of Functions is required to provide
primary and secondary initiation signals.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

Core S ra and Low Pressure Coolant In ection S stems

l.a 2.a. Reactor Vessel Water Level - Low Low Low Level 1

(LS-3-58A-0)

Low reactor pressure vessel (RPV) water level indicates that
the capability to cool the fuel may be threatened. Should
RPV water level decrease too far, fuel damage could result.
The low pressure ECCS is initiated at Level 1 to ensure that
core spray and flooding functions are available to prevent
or minimize fuel damage. The Reactor Vessel Water Level-
Low Low Low, Level 1 is also utilized in the development of
the Common Accident Signals which initiate the DGs and EECW

System. (Refer to LCO 3.8.1, "AC Sources - Operating," for
operability requirements of the Common Accident Signal
Logic). The Reactor Vessel Water Level - Low Low Low,
Level 1 is one of the Functions assumed to be OPERABLE and
capable of initiating the ECCS during the transients
analyzed in References 1 and 3. In addition, the Reactor
Vessel Water Level - Low Low Low, Level 1 Function is
directly assumed in the analysis of the recirculation line
break (Ref. 2). The core cooling function of the ECCS,

along with the scram action of the Reactor Protection System
(RPS), ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

(continued)

BFN-UNIT 2 B 3.3-108 Amendment *Rl



ECCS Instrumentation
B 3.3.5.1

BASES

APPLICABLE

I SAFETY ANALYSES
LCO, and
APPLICABILITY

l.a 2.a. Reactor Vessel Water Level - Low Low Low Level 1

(LS-3-58A-D) (continued)

Reactor Vessel Water Level - Low Low Low, Level 1 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.

The Reactor Vessel Water Level - Low Low Low, Level 1

Allowable Value is chosen to allow time for the low pressure
injection/spray subsystems to activate and provide adequate
cooling.

Four channels of Reactor Vessel Water Level - Low Low Low,
Level 1 Function are only required to be OPERABLE when the
ECCS is required to be OPERABLE to ensure that no single
instrument failure can preclude ECCS initiation. Refer to
LCO 3.5. 1 and LCO 3.5.2, "ECCS - Shutdown," for
Applicability Bases for the low pressure ECCS subsystems.

1.b 2.b. Dr ell Pressure - Hi h (PIS-64-58A-0)

High pressure in the drywell could indicate a break in the
reactor coolant pressure boundary (RCPB). The low pressure
ECCS is initiated upon receipt of the Drywell Pressure-
High Function in order to minimize the possibility of fuel
damage. The Drywell Pressure - High is also utilized in the
development of the Common Accident Signals which initiate
the DGs and EECW System. (Refer to LCO 3.8. 1, "AC Sources-
Operating" for operability requirements of the Common

Accident Signal Logic). The Drywell Pressure - High
Function, along with the Reactor Steam Dome Pressure - Low
Function, is directly assumed in the analysis of the
recirculation line break (Ref. 2). The core cooling
function of the ECCS, along with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46.

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 be
indicative of a LOCA inside primary containment.

0 (continued)
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1.b 2.b. Dr well Pressure - Hi h (PIS-64-58A-D)
(continued)

The Drywell Pressure - High Function is required to be
OPERABLE when ECCS is required to be OPERABLE in conjunction
with times when the primary containment is required to be
OPERABLE. Thus, four channels of the CS and LPCI Drywell
Pressure - High Function are required to be OPERABLE in
NODES 1, 2, and 3 to ensure that no single instrument
failure can preclude ECCS initiation. In NODES 4 and 5, the
Drywell Pressure - High Function is not required, since
there is insufficient energy in the reactor to pressurize
the primary containment to Drywell Pressure - High setpoint.
Refer to LCO 3.5. 1 for Applicability Bases for the low
pressure ECCS subsystems.

1.c 2.c. Reactor Steam Dome Pressure - Low In 'ection
Permissive and ECCS Initiation
(PIS-3-74A and B; PIS-68-95 and 96)

Low reactor steam dome pressure signals are used as
permissives for the low pressure ECCS subsystems. This
ensures that, prior to opening the injection valves of the
low pressure ECCS subsystems, the reactor pressure has
fallen to a value below these subsystems'aximum design .

pressure. The Reactor Steam Dome Pressure - Low is also
utilized in the development of the Common Accident Signal
which initiates the DGs and EECW System. (Refer to LCO

3.8. 1, "AC Sources - Operating," for operability
requirements of the Common Accident Signal Logic). The
Reactor Steam Dome Pressure - Low is one of the Functions
assumed to be OPERABLE and capable of permitting initiation
of the ECCS during the transients analyzed in References 1

and 3. In addition, the Reactor Steam Dome Pressure - Low

Function is directly assumed in the analysis of the
recirculation line break (Ref. 2). The core cooling
function of the ECCS, along with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46.

The Reactor Steam Dome Pressure - Low signals are initiated
from four pressure transmitters that sense the reactor dome

pressure.

(continued)

BFN-UNIT 2 B 3.3-110 Amendment *Rl



I)

1



ECCS Instrumentation
B 3.3.5.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

1.c 2.c. Reactor Steam Dome Pressure - Low In 'ection
Permissive and ECCS Initiation
(PIS-3-74A and B; PIS-68-95 and 96) (continued)

The Allowable Value is low enough to prevent
overpressurizing the equipment in the low pressure ECCS, but
high enough to ensure that the ECCS injection prevents the
fuel peak cladding temperature from exceeding the limits of
10 CFR 50.46.

Four channels of Reactor Steam Dome Pressure - Low Function
are only required to be OPERABLE when the ECCS is required
to be OPERABLE to ensure that no single instrument failure
can preclude ECCS initiation. Refer to LCO 3.5. 1 and
LCO 3.5.2 for Applicability Bases for the low pressure ECCS

subsystems.

1.d. Core S ra Pum Dischar e Flow - Low B ass
(FS-75-21 and 49)

The minimum flow instruments are provided to protect the
associated CS pumps from overheating when the pump is
operating and the associated injection valve is not fully
open. The minimum flow line valve is opened when low flow
is sensed, and the valve is automatically closed when the
flow rate is adequate to protect the pump. The CS Pump

Discharge Flow - Low Function is assumed to be OPERABLE and
capable of closing the minimum flow valves to ensure that
the CS flows assumed during the transients and accidents
analyzed in References 1, 2, and 3 are met. The core
cooling function of the ECCS, along with the scram action of
the RPS, ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

One flow switch per CS subsystem is used to detect the
associated subsystems'low rates. The logic is arranged
such that each flow switch causes its associated minimum
flow valve to open. The logic will close the minimum flow
valve once the closure setpoint is exceeded. The Pump

Discharge Flow - Low Allowable Values are high enough to
ensure that the pump flow rate is sufficient to protect the
pump, yet low enough (based on engineering judgment) to
ensure that the closure of the minimum flow valve is
initiated to allow full flow into the core.

(continued)
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1.d. Core S ra Pum Dischar e Flow - Low B ass
(FS-75-21 and 49) (continued)

Each channel of Pump Discharge Flow - Low Function (two CS

channels) is only required to be OPERABLE when the
associated ECCS is required to be OPERABLE to ensure that no
single instrument failure can preclude the ECCS function.
Refer to LCO 3.5. 1 and LCO 3.5.2 for Applicability Bases for
the low pressure ECCS subsystems.

l.e 2.f. Core S ra and Low Pressure Coolant In 'ection
Pum Start - Time Dela Rela

The reaction of the low pressure ECCS pumps to an initiation
signal depends on the availability of power. If normal
power (offsite power) is not available, the four RHR (LPCI)
pumps start simultaneously after the standby power source
(four diesel generators) is available while the CS pumps
start simultaneously after a seven-second time delay. This
time delay allows the start of LPCI pumps to avoid
overloading the diesel generators. When normal power is
available, the CS and RHR pump starts are staggered by
shutdown board (i.e., A pumps start at 0 seconds, B pumps
start at 7 seconds, C pumps start at 14 seconds, and D pumps
start at 21 seconds). The purpose of this time delay, when
power is being provided from the normal power source
(offsite), is to stagger the start of the CS and LPCI pumps,
thus limiting the starting transients on the 4.16 kV
shutdown buses. The CS and LPCI Pump Start - Time Delay
Relays are assumed to be OPERABLE in the accident and
transient analyses requiring ECCS initiation. That is, the
analyses assume that the pumps will initiate when required
and excess loading will not cause failure of the power
sources.

There are four CS Pump and six LPCI Pump Start - Time Delay
Relays when power is being provided from the normal power
source, one in each of the pump start logic circuits (LPCI
pumps C and D have two time delay relays, one in each trip
system). While each time delay relay is dedicated to a

single pump start logic, a single failure of a CS or LPCI

Pump Start - Time Delay Relay could result in the loss of
normal power to a 4.16 kV shutdown board due to a voltage
transient on the associated shutdown bus (e.g., as in the

(continued)
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l.e 2.f. Core S ra and Low Pressure Coolant In ection
Pum Start - Time Dela Rela (continued)

case where ECCS pumps on one shutdown bus start
simultaneously due to an inoperable time delay relay). This
would result in the affected board being powered by the
associated diesel. Therefore, the worst case single failure
would be failure of a single pump to start due to a relay
failure leaving seven of the eight low pressure ECCS pumps
OPERABLE; thus, the single failure criterion is met (i.e.,
loss of one instrument does not preclude ECCS initiation).
Since the CS pumps are 50Ã capacity pumps, the LOCA analysis
does not take credit for a CS loop if one of the pumps is
inoperable. Therefore, a 4.16 kV shutdown board failure
results in the loss of one RHR pump and one CS loop (two CS

pumps) for the LOCA analysis. The Allowable Value for the
CS and LPCI Pump Start - Time Delay Relays is chosen to be
long enough so that most of the starting transient of the
first set of pumps is complete before starting the second
set of pumps on the same 4.16 kV shutdown bus and short
enough so that ECCS operation is not degraded.

There are also four CS and six LPCI Pump Start-Time Delay
Relays when power is being provided by the standby source,
one for each of the pump start logic cir cuits (LPCI pumps C

and D have two time delay relays, one in each trip system).
While each relay is dedicated to a single pump start logic,
a single failure of a Pump Start-Time Delay Relay could
result in the failure of the two low pressure ECCS pumps (CS

and LPCI) powered from the same shutdown board, to perform
their intended function (e.g., as in the case where both
ECCS pumps on one shutdown board start simultaneously due to
an inoperable time delay relay). This still leaves six of
eight low pressure ECCS pumps OPERABLE; thus, the single
failure criterion is met (i.e., loss of one instrument does
not preclude ECCS initiation). As stated above, since the
LOCA analysis does not take credit for a CS loop if one of
the pumps is inoperable, the loss of a 4.16 kV shutdown
board effectively results in the loss of one LPCI pump and
one CS loop (two CS pumps). The Allowable Value for the CS

and LPCI Pump Start-Time Delay Relays is chosen to be long
enough so that most of the starting transient for the LPCI

pump is complete before starting the CS pump on the same

4. 16 kV shutdown board and short enough so that ECCS

operation is not degraded.

(continued)
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l.e 2.f. .Core S ra and Low Pressure Coolant In 'ection
Pum Start - Time Dela Rela (continued)

Each CS and LPCI Pump Start - Time Delay Relay Function is
required to be OPERABLE only when the associated CS and LPCI
subsystems are requir ed to be OPERABLE. Refer to LCO 3.5. 1

and LCO 3.5.2 for Applicability Bases for the CS and LPCI
subsystems.

2.d. Reactor Steam Dome Pressure - Low Recirculation
Dischar e Valve Permissive
(PS-3-74A and B; PS-68-95 and 96)

Low reactor steam dome pressure signals are used as
permissives for recirculation discharge valve closure. This
ensures that the LPCI subsystems inject into the proper RPV

location assumed in the safety analysis. The Reactor Steam
Dome Pressure - Low is one of the Functions assumed to be
OPERABLE and capable of closing the valve during the
transients analyzed in References 1 and 3. The core cooling
function of the ECCS, along with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46. The Reactor Steam Dome

Pressure - Low Function is directly assumed in the analysis
of the recirculation line break (Ref. 2).

The Reactor Steam Dome Pressure - Low signals are initiated
from four pressure transmitters that sense the reactor dome

pressure.

The Allowable Value is chosen to ensure that the valves
close prior to commencement of LPCI injection flow into the
core, as assumed in the safety analysis.

Four channels of the Reactor Steam Dome Pressure - Low
Function are only required to be OPERABLE in MODES 1, 2,
and 3 with the associated recirculation pump discharge valve
open. With the valve(s) closed, the function of the
instrumentation has been performed; thus, the Function is
not required. In NODES 4 and 5, the loop injection location
is not critical since LPCI injection through the
recirculation loop in either direction will still ensure
that LPCI flow reaches the core (i.e., there is no
significant reactor steam dome back pressure).

(continued)
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(continued)

2.e. Reactor Vessel Water Level - Level 0
(LIS-3-52 and 62A)

The Level 0 Function is provided as a permissive to allow
the RHR System to be manually aligned from the LPCI mode to
the suppression pool cooling/spray or drywell spray modes.
The permissive ensures that water in the vessel is
approximately two thirds core height before the manual
transfer is allowed. This ensures that LPCI is available to
prevent or minimize fuel damage. This function may be
overridden during accident conditions as allowed by plant
procedures. Reactor Vessel Water Level - Level 0 Function
is implicitly assumed in the analysis of the recirculation
line break (Ref. 2) since the analysis assumes that no LPCI
flow diversion occurs when reactor water level is below
Level 0. Reactor Vessel Water Level - Level 0 signals are
initiated from two 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. The Reactor
Vessel Mater Level - Level 0 Allowable Value is chosen to
allow the low pressure core flooding systems to activate and
provide adequate cooling before allowing a manual transfer.

Two channels of the Reactor Vessel Water Level - Level 0
Function are only required to be OPERABLE in MODES I, 2,
and 3. In NODES 4 and 5, the specified initiation time of
the LPCI subsystems is not assumed, and other administrative
controls are adequate to control the valves that this
Function isolates (since the systems that the valves are
opened for are not required to be OPERABLE in NODES 4 and 5

and are normally not used).

HPCI S stem

3.a. Reactor Vessel Water Level - Low Low Level 2

(LIS-3-58A-D)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, the HPCI
System is initiated at Level 2 to maintain level above the
top of the active fuel. The Reactor Vessel Water Level-
Low Low, Level 2 is one of the Functions assumed to be OPERABLE

(continued)
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3.a. Reactor Vessel Water Level - Low Low Level 2

(LIS-3-58A-D) (continued)

and capable of initiating HPCI during the transients
analyzed in References 1, 2, and 3. The core cooling
function of the ECCS, along with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46.

Reactor Vessel Water Level - Low Low, Level 2 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.

The Reactor Vessel Water Level - Low Low, Level 2 Allowable
Value is high enough such that for complete loss of
feedwater flow, the Reactor Core Isolation Cooling (RCIC)
System flow with HPCI assumed to fail will be sufficient to
avoid initiation of low pressure ECCS at Reactor Vessel
Water Level - Low Low Low, Level 1.

Four channels of Reactor Vessel Water Level - Low Low,
Level 2 Function are required to be OPERABLE only when HPCI
is required to be OPERABLE to ensure that no single
instrument failure can preclude HPCI initiation. Refer to
LC0,3.5.1 for HPCI Applicability Bases.

3.b. Dr well Pressure - Hi h (PIS-64-58A-D)

High pressure in the drywell could indicate a break in the
RCPB. The HPCI System is initiated upon receipt of the
Drywell Pressure - High Function in order to minimize the
possibility of fuel damage. The core cooling function of
the ECCS, along with the scram action of the RPS, ensures
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46.

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 to be
indicative of a LOCA inside primary containment.

(continued)
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3.b. Dr well Pressure - Hi h (PIS-64-58A-0) (continued)

Four channels of the Drywell Pressure - High Function are
required to be OPERABLE when HPCI is required to be OPERABLE
to ensure that no single instrument failure can preclude
HPCI initiation. Refer to LCO 3.5. 1 for HPCI Applicability
Bases.

3.c. Reactor Vessel Water Level - Hi h Level 8
(LIS-3-208B and 208D)

High RPV water level indicates that sufficient cooling water
inventory exists in the reactor vessel such that there is no
danger to the fuel. Therefore, the Level 8 signal is used
to trip the HPCI turbine to prevent overflow into the main
steam lines (HSLs). The Reactor Vessel Water Level - High,
Level 8 Function is not assumed in the accident and
transient analyses. It was retained since it is a
potentially significant contributor to risk, thus it meets
Criterion 4 of the NRC Policy Statement (Ref. 5).

Reactor Vessel Water Level - High, Level 8 signals for HPCI
are initiated from two level transmitters from the narrow
range water level measurement instrumentation. The Reactor
Vessel Water Level - High, Level 8 Allowable Value is chosen
to prevent flow from the HPCI System from overflowing into
the HSLs.

Two channels of Reactor Vessel Water Level - High, Level 8
Function are required to be OPERABLE only when HPCI is
required to be OPERABLE. Refer to LCO 3.5.1 for HPCI
Applicability Bases.

3.d. Condensate Header Level - Low (LS-73-56A and B)

Low level in the CST indicates the unavailability of an
adequate supply of makeup water from this normal source.
Normally the suction valves between HPCI and the CST are
open and, upon receiving a HPCI initiation signal, water for
HPCI injection would be taken from the CST. However, if the
water level in the HPCI pump supply header from the CST

falls below a preselected level, first the suppression pool
suction valves automatically open, and then the CST suction

'0 (continued)
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3.d. Condensate Header Level - Low (LS-73-56A and B)
(continued)

valve automatically closes. This ensures that an adequate
supply of makeup water is available to the HPCI pump. To
prevent losing suction to the pump, the suction valves are
interlocked so that the suppression pool suction valves must
be open before the CST suction valve automatically closes.
The Function is implicitly assumed in the accident and
transient analyses (which take credit for HPCI) since the
analyses assume that the HPCI suction source is the
suppression pool.

Condensate Header Level - Low signals are initiated from two
level switches. The logic is arranged such that either
level switch can cause the suppression pool suction valves
to open and the CST suction valve to close. The Condensate
Header Level - Low Function Allowable Value is high enough
to ensure adequate pump suction head while water is being
taken from the CST.

One channel of the Condensate Header Level - Low Function is
required to be OPERABLE only when HPCI is required to be
OPERABLE. Refer to LCO 3.5.1 for HPCI Applicability Bases.

3.e. Su ression Pool Water Level - Hi h (LS-73-57A and B)

Excessively high suppression pool water could result in the
loads on the suppression pool exceeding design values should
there be a blowdown of the reactor vessel pressure through
the safety/relief valves. Therefore, signals indicating
high suppression pool water level are used to transfer the
suction source of HPCI from the CST to the suppression pool
to eliminate the possibility of HPCI continuing to provide
additional water from a source outside containment. To
prevent losing suction to the pump, the suction valves are
interlocked so that the suppression pool suction valves must
be open before the CST suction valve automatically closes.

This Function is implicitly assumed in the accident and
transient analyses (which take credit for HPCI) since the
analyses assume that the HPCI suction source is the
suppression pool.

(continued)
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3.e. Su ression Pool Water Level - Hi h (LS-73-57A and B)
(continued)

Suppression Pool Water Level - High signals are initiated
from two level switches. The logic is arranged such that
either switch can cause the suppression pool suction valves
to open and the CST suction valve to close. The Allowable
Value for the Suppression Pool Water Level - High Function
is chosen to ensure that HPCI will be aligned for suction
from the suppression pool before the water level reaches the
point at which suppression pool design loads would be
exceeded.

One channel of Suppression Pool Water Level - High Function
is required to be OPERABLE only when HPCI is required to be
OPERABLE. Refer to LCO 3.5.1 for HPCI Applicability Bases.

3.f. Hi h Pressure Coolant In 'ection Pum Dischar e
Flow - Low B ass (FIS-73-33)

The minimum flow instruments are provided to protect the
HPCI pump from overheating when the pump is operating at
reduced flow. The minimum flow line valve is opened when
low flow is sensed, and the valve is automatically closed
when the flow rate is adequate to protect the pump. The
High Pressure Coolant Injection Pump Discharge Flow - Low
Function is assumed to be OPERABLE and capable of closing
the minimum flow valve to ensure that the ECCS flow assumed
during the transients and accidents analyzed in References 2
and 3 are met. The core cooling function of the ECCS, along
with the scram action of the RPS, ensures that the fuel peak
cladding temperature remains below the limits of
10 CFR 50.46.

One flow switch is used to detect the HPCI System's flow
rate. The logic is arranged such that the switch causes the
minimum flow valve to open. The logic will close the
minimum flow valve once the closure setpoint is exceeded.

The High Pressure Coolant Injection Pump Discharge Flow-
Low Allowable Value is high enough to ensure that pump flow
rate is sufficient to protect the pump, yet low enough

0 (continued)
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3.f. Hi h Pressure Coolant In 'ection Pum Dischar e
Flow - Low B ass (FIS-73-33) (continued)

(based on engineering judgment) to ensure that the closure
of the minimum flow valve is initiated to allow full flow
into the core.

One channel is required to be OPERABLE when the HPCI is
required to be OPERABLE. Refer to LCO 3.5.1 for HPCI
Applicability Bases.

Automatic De ressurization S stem

4.a 5.a. Reactor Vessel Water Level - Low Low Low Level 1

(LS-3-58A-D)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, ADS receives
one of the signals necessary for initiation from this
Function. The Reactor Vessel Water Level - Low Low Low,
Level 1 is one of the Functions assumed to be OPERABLE and
capable of initiating the ADS during the accident analyzed
in Reference 2. The core cooling function of the ECCS,
along with the scram action of the RPS, ensures that the
fuel peak cladding temperature remains below the limits of
10 CFR 50.46.

Reactor Vessel Water Level - Low Low Low, Level 1 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 Low Low, Level 1 Function
are required to be OPERABLE only when ADS is'equired to be
OPERABLE to ensure that no single instrument failure can
preclude ADS initiation. Two channels input to ADS trip
system A, while the other two channels input to ADS trip
system B. Refer to LCO 3.5.1 for ADS Applicability Bases.

The Reactor Vessel Water Level - Low Low Low, Level 1

Allowable Value is chosen to allow time for the low pressure
core flooding systems to initiate and provide adequate
cooling.

'0 (continued)
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(continued)

4.b 5.b. Dr well Pressure - Hi h (PIS-64-57A-D)

High pressure in the drywell could indicate a break in the
RCPB. Therefore, ADS receives one of the signals necessary
for initiation from this Function in order to minimize the
possibility of fuel damage. The Drywell Pressure - High is
assumed to be OPERABLE and capable of initiating the ADS

during the accidents analyzed in Reference 2. The core
cooling function of the ECCS, along with the scram action of
the RPS, ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

Drywell Pressure - High signals are initiated from four
pressure transmitters that sense drywell pressure. The
Allowable Value was selected to be as low as possible and be
indicative of a LOCA inside primary containment.

Four channels of Drywell Pressure - High Function are only
required to be OPERABLE when ADS is required to be OPERABLE

to ensure that no single instrument failure can preclude ADS

initiation. Two channels input to ADS trip system A, while
the other two channels input to ADS trip system B. Refer to
LCO 3.5.1 for ADS Applicability Bases.

4.c 5.c. Automatic De ressurization S stem Initiation
Timer

The purpose of the Automatic Depressurization System
Initiation Timer is to delay depressurization of the reactor
vessel to allow the HPCI System time to maintain reactor
vessel water level. Since the rapid depressurization caused

- by ADS operation is one of the most severe transients on the
reactor vessel, its occurrence should be limited. By
delaying initiation of the ADS Function, the operator is
given the chance to monitor the success or failure of the
HPCI System to maintain water level, and then to decide
whether or not to allow ADS to initiate, to delay initiation
further by recycling the timer, or to inhibit initiation
permanently. The Automatic Depressurization System
Initiation Timer Function is assumed to be OPERABLE for the
accident analyses of Reference 2 that require ECCS

initiation.

(continued)
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4.c 5.c. Automatic De ressurization S stem Initiation
Timer (continued)

I

There are two Automatic Depressurization System Initiation
Timer relays, one in each of the two ADS trip systems. The
Allowable Value for the Automatic Depressurization System
Initiation Timer's chosen so that there is still time after
depressurization for the low pressure ECCS subsystems to
provide adequate core cooling.

Two channels of the Automatic Depressurization System
Initiation Timer Function are only required to be OPERABLE

when the ADS is required to be OPERABLE to ensure that no
single instrument failure can preclude ADS initiation. One
channel inputs to ADS trip system A, while the other channel
inputs to ADS trip system B. Refer to LCO 3.5. 1 for ADS

Applicability Bases.

4.d 5.d. Reactor Vessel Water Level - Low Level 3~fi (LIS-3-184 d 185)

The Reactor Vessel Water Level - Low, Level 3 (Confirmatory)
Function is used by the ADS only as a confirmatory low water
level signal. ADS receives one of the signals necessary for
initiation from Reactor Vessel Mater Level - Low Low Low,
Level 1 signals. In order to prevent spurious initiation of
the ADS due to spurious Level 1 signals, a Level 3
(Confirmatory) signal must also be received before ADS

initiation commences.

Reactor Vessel Water Level - Low, Level 3 (Confirmatory)
signals are initiated from two 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.

Two channels of Reactor Vessel Water Level - Low, Level 3

(Confirmatory) Function are only required to be OPERABLE

when the ADS is required to be OPERABLE to ensure that no
single instrument failure can preclude ADS initiation. One

channel inputs to ADS trip system A, while the other channel
inputs to ADS trip system B. Refer to LCO 3.5.1 for ADS

Applicability Bases.

(continued)
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(continued)

4.e 4.f 5.e 5.f. Core S ra and Low Pressure Coolant
In 'ection Pum Dischar e Pressure - Hi h (PS-75-7, 16, 35,
44 and PS-74-SA and 8, -19A and B, -31A and B, -42A and B)

The Pump Discharge Pressure - High signals from the CS and
LPCI pumps are used as permissives for ADS initiation,
indicating that there is a source of low pressure cooling
water available once the ADS has depressurized the vessel.
Pump Discharge Pressure - High is one of the Functions
assumed to be OPERABLE and capable of permitting ADS

initiation during the events analyzed in Reference 2 with an
assumed HPCI failure. For these events the ADS
depressurizes the reactor vessel so that the low pressure
ECCS can perform the core cooling functions. This core
cooling function of the ECCS, along with the scram action of
the RPS, ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

Pump discharge pressure signals are initiated from twelve
pressure switches, two on the discharge side of each RHR

(LPCI) pump and one on the discharge side of each CS pump.
There are two ADS low pressure ECCS pump permissives in each
trip system. Each of these permissives receives inputs from
all four RHR (LPCI) pumps (different signals for each
permissive) and two CS pumps, one from each subsystem
(different pumps for each permissive). In order to generate
an ADS permissive in one trip system, it is necessary that
only one LPCI pump or two CS pumps (CS pumps A or B and
either C or D) indicate the high discharge pressure
condition. The Pump Discharge Pressure - High Allowable
Value is less than the pump discharge pressure when the pump
is operating in a full flow mode and high enough to avoid
any condition that results in a discharge pressure
permissive when the CS and LPCI pumps are aligned for
injection and the pumps are not running. The actual
operating point of this function is not assumed in any
transient or accident analysis. However, this function is
indirectly assumed to operate (in Reference 2) to provide
the ADS permissive to depressurize the RCS to allow the ECCS

low pressure systems to operate.

Twelve channels of Core Spray and Low Pressure Coolant
Injection Pump Discharge Pressure - High Function are only
required to be OPERABLE when the ADS is required to be
OPERABLE to ensure that no single instrument failure can

(continued)
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4.e 4.f 5.e 5.f. Core S ra and Low Pressure Coolant
In 'ection Pum Dischar e Pressure - Hi h (PS-75-7, 16, 35,
44 and PS-74-8A and B, -19A and B, -31A and B, -42A and B)
(continued)

preclude ADS initiation. Four CS channels associated with
CS pumps A through D and eight LPCI channels associated with
LPCI pumps A through D are required for both trip systems.
Refer to LCO 3.5.1 for ADS Applicability Bases.

4. 5. . Automatic De ressurization S stem Hi h Dr well
Pressure B ass Timer

One of the signals required for ADS initiation is Drywell
Pressure - High. However, if the event requiring ADS
initiation occurs outside the drywell (e.g., main steam line
break outside containment), a high drywell pressure signal
may never be present. Therefore, the Automatic
Depressurization System High Drywell Pressure Bypass Timer
is used to bypass the Drywell Pressure - High Function after
a certain time period has elapsed. Operation of the
Automatic Depressurization System High Drywell Pressure
Bypass Timer Function is not assumed in any accident
analysis. The instrumentation was installed to meet
requirements of NUREG-0737, Item II.K.3.18 (Ref. 6) and is
retained in the TS because ADS is part of the primary
success path for mitigation of a DBA.

There are four Automatic Depressurization System High
Drywell Pressure Bypass Timer relays, two in each of the two
ADS trip systems. The Allowable Value for the Automatic
Depressurization System High Drywell Pressure Bypass Timer
is chosen to ensure that there is still time after
depressurization for the low pressure ECCS subsystems to
provide adequate core cooling.

Two channels in each trip system of the Automatic
Depressurization System High Drywell Pressure Bypass Timer
Function are only required to be OPERABLE when the ADS is
required to be OPERABLE to ensure that no single instrument
failure can preclude ADS initiation. Refer to LCO 3.5.1 for
ADS Applicability Bases.

0 (continued)
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ACTIONS A Note has been provided to modify the ACTIONS related to
ECCS 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
ECCS instrumentation channels provide appropriate
compensatory measures for separate inoperable Condition
entry for each inoperable ECCS instrumentation channel.

A. 1

Required Action A.l directs entry into the appropriate
Condition referenced in Table 3.3.5. 1-1. The applicable
Condition referenced in the table is Function dependent.
Each time a channel is discovered inoperable, Condition A is
entered for that channel and provides for transfer to the
appropriate subsequent Condition.

8.1 B.2 and 8.3

Required Actions B. 1 and B.2 are intended to ensure that
appropriate actions are taken if multiple, inoperable,
untripped channels within the same Function result in
redundant automatic initiation capability being lost for the
feature(s). Required Action B. 1 features would be those
that are initiated by Functions l.a, 1.b, 2.a, and 2.b
(e.g., low pressure ECCS). The Required Action B.2 system
would be HPCI. For Required Action B.l, redundant automatic
initiation capability is lost if (a) two or more
Function l.a channels are inoperable and untripped such that
both trip systems lose initiation capability, (b) two or
more Function 2.a channels are inoperable and untripped such
that both trip systems lose initiation capability, (c) two
or more Function 1.b channels are inoperable and untripped
such that both trip systems lose initiation capability, on

(d) two or more Function 2.b channels are inoperable and
untripped such that both trip systems lose initiation
capability. For low pressure ECCS, since each inoperable

(continued)
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channel would have Required Action B.l applied separately
(refer to ACTIONS Note), each inoperable channel would only
require the affected portion of the associated system of low
pressure ECCS to be declared inoperable. However, since
channels in both associated low pressure ECCS subsystems
(e.g., both CS subsystems) are inoperable and untripped, and
the Completion Times started concurrently for the channels
in both subsystems, this results in the affected portions in
the associated low pressure ECCS being concurrently declared
inoperable.

For Required Action B.2, automatic HPCI initiation
capability is lost if two or more Function 3.a or two or
more Function 3.b channels are inoperable and untripped such
that the trip system loses initiation capability. In this
situation (loss of automatic HPCI initiation capability),
the 24 hour allowance of Required Action B.3 is not
appropriate and the HPCI System must be declared inoperable
within I hour. As noted (Note I to Required Action B. 1),
Required Action B.l is only applicable in MODES I, 2, and 3.
In MODES 4 and 5, the specific initiation time of the low
pressure ECCS is not assumed and the probability of a LOCA
is lower. Thus, a total loss of initiation capability for
24 hours (as allowed by Required Action B.3) is allowed
during MODES 4 and 5. There is no similar Note provided for
Required Action B.2 since HPCI instrumentation is not
required in MODES 4 and 5; thus, a Note is not necessary.

Notes are also provided (Note 2 to Required Action B.l and
the Note to Required Action B.2) to delineate which Required
Action is applicable for each Function that requires entry
into Condition B if an associated channel is inoperable.
This ensures that the proper loss of initiation capability
check is performed. Required Action B.l (the Required
Action for certain inoperable channels in the low pressure
ECCS subsystems) is not applicable to Function 2.e, since
this Function provides backup to administrative controls
ensuring that operators do not divert LPCI flow from
injecting into the core when needed. Thus, a total loss of
Function 2.e capability for 24 hours is allowed, since the
LPCI subsystems remain capable of performing their intended
function.

(continued)
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The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action B. 1, the Completion Time only begins
upon discovery that redundant features in the same system
(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable, untripped channels within the same

Function as described in the paragraph above. For Required
Action B.2, the Completion Time only begins upon discovery
that the HPCI System cannot be automatically initiated due
to inoperable, untripped channels within the same Function
as described in the paragraph above. The 1 hour Completion
Time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for
restoration or tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an

allowable out of service time of 24 hours has been shown to
be acceptable (Ref. 4) to permit restoration of any
inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, the channel must be placed in
the tripped condition per Required Action B.3. Placing the
inoperable channel in trip would conservatively compensate
for the inoperability, restore capability to accommodate a

single failure, and allow operation to continue.
Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the inoperable
channel in trip would result in an initiation), Condition H

must be entered and its Required Action taken.

C.l and C.2

Required Action C.l is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
the same Function result in redundant automatic initiation
capability being lost for the feature(s). Required
Action C. 1 features would be those that are initiated by
Functions l.c, 2.c, l.e, 2.d, and 2.f (i.e., low pressure
ECCS). Redundant automatic initiation capability is lost if

(continued)
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either (a) four Function 1.c channels are inoperable (i.e.,
both channels in both trip systems are inoperable), (b) two
or more Function 2.c channels are inoperable such that both
trip systems lose initiation capability, (c) two or more
Function 2.d channels are inoperable such that both trip
systems lose initiation capability, (d) one or more Function
l.e channels are inoperable in both trip system s(i.e., at
least one CS pump in both subsystems is affected), or (e)
multiple Function 2.f channels are inoperable such that the
trip systems cannot start both LPCI pumps in at least one
subsystem. In this situation (loss of redundant automatic
initiation capability), the 24 hour allowance of Required
Action C.2 is not appropriate and the feature(s) associated
with the inoperable channels must be declared inoperable
within 1 hour. Since each inoperable channel would have
Required Action C.l applied separately (refer to ACTIONS
Note), each inoperable channel would only require the
affected portion of the associated system to be declared
inoperable. However, since channels for both low pressure
ECCS subsystems are inoperable (e.g., both CS subsystems),
and the Completion Times started concurrently for the
channels in both subsystems, this results in the affected
portions in both subsystems being concurrently declared
inoperable. For Functions 1.c, 2.c, l.e, 2.d, and 2.f, the
affected portions are the associated low pressure ECCS

pumps. As noted (Note 1), Required Action C. 1 is only
applicable in MODES 1, 2, and 3.

In MODES 4 and 5, the specific initiation time of the ECCS

is not assumed and the probability of a LOCA is lower.
Thus, a total loss of automatic initiation capability for
24 hours (as allowed by Required Action C.2) is allowed
during MODES 4 and 5.

Note 2 states that Required Action C. 1 is only applicable
for Functions 1.c, 2.c, I.e, 2.d, and 2.f. Required
Action C. 1 is also not applicable to Function 3.c (which
also requires entry into this Condition if a channel in this
Function is inoperable), since the loss of one channel
results in a loss of the Function (two-out-of-two logic).
This loss was considered during the development of
Reference 4 and considered acceptable for the 24 hours
allowed by Required Action C.2.

(continued)

BFN-UNIT 2 B 3.3-128 Amendment *Rl





ECCS Instrumentation
B 3.3.5.1

BASES

ACTIONS C. 1 and C.2 (continued)

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action C. 1, the Completion Time only begins
upon discovery that the same feature in both subsystems
(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable channels within the same Function as
described in the paragraph above. The 1 hour Completion
Time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for
restoration of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 24 hours has been shown to
be acceptable (Ref. 4) to permit restoration of any
inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, Condition H must be entered
and its Required Action taken. The Required Actions do not
allow placing the channel in trip since this action would
either cause the initiation or it would not necessarily
result in a safe state for the channel in all events.

D.1

Required Action D. 1 is intended to ensure that appropriate
actions are taken if an inoperable, untripped channel within
the same Function results in a complete loss of automatic
component initiation capability for'he HPCI System. Since
Table 3.3.5. 1-1 only requires one channel to be OPERABLE,

automatic component initiation capability is lost if the one
required Function 3.d channel or the one required
Function 3.e channel is inoperable and untripped. In this
situation (loss of automatic suction swap), the HPCI system
must be declared inoperable within 1 hour. As noted,
Required Action D.l is only applicable if the HPCI pump
suction is not aligned to the suppression pool, since, if
aligned, the Function is already performed.

(continued)
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The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. The
1 hour Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

E.l and E.2

Required Action E. 1 is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
the Core Spray Pump Discharge Flow - Low Bypass Function
results in redundant automatic initiation capability being
lost for the feature(s). Automatic initiation capability of
the Core Spray Pump Discharge Flow - Low (Bypass) Function
in both CS subsystems is lost if two Function 1.d channels
are inoperable. In this situation (loss of capability for
both subsystems), the 7 day allowance of Required Action E.2
is not appropriate and the subsystem associated with each
inoperable channel must be declared inoperable within 1

hour. Since each inoperable channel would have Required
Action E. 1 applied separately (refer to ACTIONS Note), each
inoperable channel would only require the affected CS pump
to be declared inoperable. However, since channels for both
CS subsystems are inoperable, and the completion times
started concurrently for both channels this results in all
four pumps being concurrently declared inoperable. As noted
(Note 1 to Required Action E. 1), Required Action E. 1 is only
applicable in MODES 1, 2, and 3. In MODES 4 and 5, the
specific initiation time of the ECCS is not assumed and the
probability of a LOCA is lower. Thus, a total loss of
initiation capability for 7 days (as allowed by Required
Action E.2) is allowed during MODES 4 and 5. A Note is also
provided (Note 2 to Required Action E. 1) to delineate that
Required Action E.l is only applicable to Function 1.d.
Required Action E. 1 is not applicable to HPCI Function 3.f
since the loss of one channel results in a loss of the
Function (one-out-of-one logic). This loss was considered
during the development of Reference 4 and considered
acceptable for the 7 days allowed by Required Action E.2.

0
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The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."

For Required Action E.l, the Completion Time only begins
upon discovery that a redundant feature in the same system
(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable channels within the same Function as
described in the paragraph above. The I hour Completion
Time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for
restoration of channels.

If the instrumentation that controls the CS pump minimum
flow valve is inoperable, such that the valve will not
automatically open, extended CS pump operation with no
injection path available could lead to pump overheating and
failure. If there were a failure of the instrumentation,
such that the valve would not automatically close, a portion
of the pump flow could be diverted from the reactor vessel
injection path, causing insufficient core cooling. These
consequences can be averted by the operator's manual control
of the valve, which would be adequate to maintain ECCS pump
protection and required flow. Furthermore, other ECCS pumps
would be sufficient to complete the assumed safety function
if no additional single failure were to occur. The 7 day
Completion Time of Required Action E.2 to restore the
inoperable channel to OPERABLE status is reasonable based on
the remaining capability of the associated ECCS subsystems,
the redundancy available in the ECCS design, and the low
probability of a DBA occurring during the allowed out of
service time. If the inoperable channel cannot be restored
to OPERABLE status within the allowable out of service time,
Condition H must be entered and its Required Action taken.
The Required Actions do not allow placing the channel in
trip since this action would not necessarily result in a

safe state for the channel in all events.

(continued)
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(continued)

F. I and F.2

Required Action F. I is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within similar ADS trip system A and B Functions
result in redundant automatic initiation capability being
lost for the ADS. Redundant automatic initiation capability
is lost if either (a) one or more Function 4.a channels and
one or more Function 5.a channels are inoperable and
untripped, (b) one or more Function 4.b channels and one or
more Function 5.b channels are inoperable and untripped, or
(c) one or more Function 4.d channels and one or more
Function 5.d channels are inoperable and untripped.

In this situation (loss of automatic initiation capability),
the 96 hour or 8 day allowance, as applicable, of Required
Action F.2 is not appropriate and all ADS valves must be
declared inoperable within I hour after discovery of loss of
ADS initiation capability.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action F.l, the Completion Time only begins
upon discovery that the ADS cannot be automatically
initiated due to inoperable, untripped channels within
similar,ADS trip system Functions as described in the
paragraph above. The I hour Completion Time from discovery
of loss of initiation capability is acceptable because it
minimizes risk while allowing time for restoration or
tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 8 days has been shown to be

acceptable (Ref. 4) to permit restoration of any inoperable
channel to OPERABLE status if both HPCI and RCIC are
OPERABLE. If either HPCI or RCIC is inoperable, the time is
shortened to 96 hours. If the status of HPCI or RCIC

changes such that the Completion Time changes from 8 days to
96 hours, the 96 hours begins upon discovery of HPCI or RCIC

inoperability. However, the total time for an inoperable,
untripped channel cannot exceed 8 days. If the status of
HPCI or RCIC changes such that the Completion Time changes

(continued)
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ACTIONS F. 1 and F.2 (continued)

from 96 hours to 8 days, the "time zero" for beginning the
8 day "clock" begins upon discovery of the inoperable,
untripped channel. If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, the channel must be placed in the tripped
condition per Required Action F.2. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single
failure, and allow operation to continue. Alternately, if
it is not desired to place the channel in trip (e.g., as in
the case where placing the inoperable channel in trip would
result in an initiation), Condition H must be entered and
its Required Action taken.

G. 1 and G.2

Required Action G.l is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
similar ADS trip system Functions result in automatic
initiation capability being lost for the ADS.Automatic
initiation capability is lost if either (a) one Function 4.c
channel and one Function 5.c channel are inoperable, (b) a
combination of Function 4.e, 4.f, 5.e, and 5.f channels are
inoperable such that channels associated with five or more
low pressure ECCS pumps are inoperable, or (c) one or more
Function 4.g channels and one or more Function 5.g channels
are inoperable.

In this situation (loss of automatic initiation capability),
the 96 hour or 8 day allowance, as applicable, of Required
Action G.2 is not appropriate, and all ADS valves must be
declared inoperable within 1 hour after discovery of loss of
ADS initiation capability.

(continued)
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ACTIONS G. 1 and G.2 (continued)

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action G. 1, the Completion Time only begins
upon discovery that the ADS cannot be automatically
initiated due to inoperable channels within similar ADS trip
system Functions as described in the paragraph above. The
1 hour Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 8 days has been shown to be
acceptable (Ref. 4) to permit restoration of any inoperable
channel to OPERABLE status if both HPCI and RCIC are
OPERABLE (Required Action G.2). If either HPCI or RCIC is
inoperable, the time shortens to 96 hours. If the status of
HPCI or RCIC changes such that the Completion Time changes
from 8 days to 96 hours, the 96 hours begins upon discovery
of HPCI or RCIC inoperability. However, the total time for
an inoperable channel cannot exceed 8 days. If the status
of HPCI or RCIC changes such that the Completion Time
changes from 96 hours to 8 days, the "time zero" for
beginning the 8 day "clock" begins upon discovery of the
inoperable channel. If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, Condition H must be entered and its Required
Action taken. The Required Actions do not allow placing the
channel in trip since this action would not necessarily
result in a safe state for the channel in all events.

H.1

With any Required Action and associated Completion Time not
met, the associated feature(s) may be incapable of
performing the intended function, and the supported
feature(s) associated with inoperable untripped channels
must be declared inoperable immediately.

(continued)
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SURVEILLANCE
REQUIREMENTS

As noted in the beginning of the SRs, the SRs for each ECCS

instrumentation Function are found in the SRs column of
Table 3.3.5.1-1.

The Surveillances are modified by a second Note (Note 2) 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 as follows: (a) for Functions 3.c
and 3.f; and (b) for Functions other than 3.c and 3.f
provided the associated Function or redundant Function
maintains ECCS initiation 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. 4)
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 ECCS will initiate when necessary.

e SR 3.3.5.1.1

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
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the 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.
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SURVEILLANCE
REQUIREMENTS

SR 3.3.5. 1. 1 (continued)

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 3.3.5.1.2

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 Frequency of 92 days is based on the reliability
analyses of Reference 4.

SR 3.3.5.1.3 SR 3.3.5.1.4 and SR 3.3.5.1.5

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.

The Frequencies of SR 3.3.5. 1.3, SR 3.3.5.1.4, and SR

3.3.5. 1.5 are based upon the magnitude of equipment drift in
the setpoint analysis.

SR 3.3.5.1.6

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initiation logic for a specific
channel. The system functional testing performed in
LCO 3.5.1, LCO 3.5.2, LCO 3.7.2, and LCO 3.8. 1 overlaps this
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SURVEILLANCE
RE(UIREHENTS

SR 3.3.5. 1.6 (continued)

Surveillance to 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.

REFERENCES 1. FSAR, Section 8.5.

2. FSAR, Section 6.5.

3. FSAR, Chapter 14.

4. NEDC-30936-P-A, "BMR Owners'roup Technical
Specification Improvement Analyses for ECCS Actuation
Instrumentation, Part 2," December 1988.

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

6. NUREG-0737, "Clarification of THI Action Plan
Requirements," October 31, 1980.
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B 3.3.5.2

B 3.3 INSTRUHENTATION

B 3.3.5.2 Reactor Core Isolation Cooling (RCIC) System Instrumentation

BASES

BACKGROUND The purpose of the RCIC System instrumentation is to
initiate actions to ensure adequate core cooling when the
reactor vessel is isolated from its primary heat sink (the
main condenser) and normal coolant makeup flow from the
Reactor Feedwater System is unavailable, such that
initiation of the low pressure Emergency Core Cooling
Systems (ECCS) pumps does not occur. A more complete
discussion of RCIC System operation is provided in the Bases
of LCO 3.5.3, "RCIC System."

The RCIC System may be initiated by either automatic or
manual means. Automatic initiation occurs for conditions of
reactor vessel Low Low water level. The variable is
monitored by four transmitters that are connected to four
trip units. The outputs of the trip units are connected to
relays whose contacts are arranged in a one-out-of-two taken
twice logic arrangement. Once initiated, the RCIC logic
seals in and can be reset by the operator only when the
reactor vessel water level signals have cleared.

The RCIC test line isolation valve is closed on a RCIC
initiation signal to allow full system flow.

There are. two sources of water for RCIC operation. Reactor
grade water in the CST is the normal source and the
suppression pool is the alternate source. Although the RCIC
System does not monitor the water levels in the High
Pressure Coolant Injection (HPCI) supply header from the
condensate storage tank (CST) and the suppression pool,
administrative controls are in place that direct the
transfer from the CST to the suppression pool when the HPCI
System automatically transfers on low HPCI pump supply
header level or high suppression pool level.

The RCIC System provides makeup water to the reactor until
the reactor vessel water level reaches the high water level
(Level 8) trip (two-out-of-two logic), at which time the
RCIC steam supply elopes and the minimum flow valve closes,if open. The RCIC System restarts if vessel level again
drops to the low level initiation point (Level 2).

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The function of the RCIC System to provide makeup coolant to
the reactor is used to respond to transient events. The
RCIC System is not an Engineered Safety Feature System and
no credit is taken in the safety analyses for RCIC System
operation. Based on its contribution to the reduction of
overall plant risk, however, the system, and therefore its
instrumentation meets Criterion 4 of the NRC Policy
Statement (Ref. 2). Certain instrumentation Functions are
retained for other reasons and are described below in the
individual Functions discussion.

The OPERABILITY of the RCIC System instrumentation is
dependent upon the OPERABILITY of the individual
instrumentation channel Functions specified in
Table 3.3.5.2-1. Each Function must have a required number
of OPERABLE channels with their setpoints within the
specified Allowable Values, where appropriate. A channel is
inoperable if its actual trip setpoint is not within its
required Allowable Value. The setpoint is calibrated
consistent with applicable setpoint methodology assumptions
(nominal trip setpoint).

Allowable Values are specified for each RCIC System
instrumentation Function specified in the Table. Nominal
trip setpoints are specified in the setpoint calculations.
The nominal setpoints are selected to ensure that the
setpoints do not exceed the Allowable Value between CHANNEL

CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within its
Allowable Value, is acceptable. Each Allowable Value
specified accounts for instrument uncertainties appropriate
to the Function. These uncertainties are described in the
setpoint methodology.

The individual Functions are required to be OPERABLE in
MODE 1, and in MODES 2 and 3 with reactor steam dome
pressure > 150 psig since this is when RCIC is required to
be OPERABLE. (Refer to LCO 3.5.3 for Applicability Bases
for the RCIC System.)

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

(continued)
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(continued)

1. Reactor Vessel Water Level - Low Low Level 2
(LIS-3-58A-D)

Low reactor pressure vessel (RPV) water level indicates that
normal feedwater flow is insufficient to maintain reactor
vessel water level and that the capability to cool the fuel
may be threatened. Should RPV water level decrease too far,
fuel damage could result. Therefore, the RCIC System is
initiated at Level 2 to assist in maintaining water level
above the top of the active fuel.

Reactor Vessel Water Level - Low Low, Level 2 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.

The Reactor Vessel Water Level - Low Low, Level 2 Allowable
Value is set high enough such that for complete loss of
feedwater flow, the RCIC System flow with high pressure
coolant injection assumed to fail will be sufficient to
avoid initiation of low pressure ECCS at Level 1.

Four channels of Reactor Vessel Water Level - Low Low,
Level 2 Function are available and are required to be
OPERABLE when RCIC is required to be OPERABLE to ensure that
no single instrument failure can preclude RCIC initiation.
Refer to LCO 3.5.3 for RCIC Applicability Bases.

2. Reactor Vessel Water Level - Hi h Level 8
(LIS-3-208A and 208C)

High RPV water level indicates that sufficient cooling water
inventory exists in the reactor vessel such that there is no
danger to the fuel. Therefore, the Level 8 signal is used
to close the RCIC steam supply valve to prevent overflow
into the main steam lines (MSLs).

Reactor Vessel Mater Level - High, Level 8 signals for RCIC
are initiated from two level transmitters from the narrow
range water level measurement instrumentation, which 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.

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

2. Reactor Vessel Water Level - Hi h Level 8
(LIS-3-208A and 208C) (continued)

The Reactor Vessel Mater Level - High, Level 8 Allowable
Value is high enough to preclude closing the RCIC steam
supply valve, yet low enough to trip the RCIC System prior
to water overflowing into the MSLs.

Two channels of Reactor Vessel Water Level - High, Level 8
Function are available and are required to be OPERABLE when
RCIC is required to be OPERABLE. Refer to LCO 3.5.3 for
RCIC Applicability Bases.

ACTIONS A Note has been provided to modify the ACTIONS related to
RCIC System 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 RCIC System 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 RCIC System
instrumentation channel.

A.l

Required Action A.l directs entry into the appropriate
Condition referenced in Table 3.3.5.2-1. The applicable
Condition referenced in the Table is Function dependent.
Each time a channel is discovered to be inoperable,
Condition A is entered for that channel,and provides for
transfer to the appropriate subsequent Condition.

(continued)
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ACTIONS
(continued)

B. 1 and B.2

Required Action B.l is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in a complete loss

.of automatic initiation capability for the RCIC System. In
this situation (loss of automatic initiation capability),
the 24 hour allowance of Required Action B.2 is not
appropriate, and the RCIC System must be declared inoperable
within 1 hour after discovery of loss of RCIC initiation
capability.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action B.l, the Completion Time only begins
upon discovery that the RCIC System cannot be automatically
initiated due to two or more inoperable, untripped Reactor
Vessel Water Level - Low Low, Level 2 channels such that the
trip system loses initiation capability. The 1 hour
Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

Because of the redundancy of sensors available to provide
initiation signals and the fact that the RCIC System is not
assumed in any accident or transient analysis, an allowable
out of service time of 24 hours has been shown to be
acceptable (Ref. 1) to permit restoration of any inoperable
channel to OPERABLE status. For conservatism, in some

transient analyses, RCIC flow rates were used rather than
HPCI flow rates. If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, the channel must be placed in the tripped
condition per Required Action B.2. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single
failure, and allow operation to continue. Alternately, if
it is not desired to place the channel in trip (e.g., as in
the case where placing the inoperable channel in trip would
result in an initiation), Condition D must be entered and
its Required Action taken.

(continued)
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(continued)

C.1

A risk based analysis was performed and determined that an
allowable out of service time of 24 hours (Ref. I) is
acceptable to permit restoration of any inoperable channel
to OPERABLE status (Required Action C.l). A Required Action
(similar to Required Action B.l) limiting the allowable out
of service time, if a loss of automatic RCIC initiation
capability exists, is not required. This Condition applies
to the Reactor Vessel Water Level - High, Level 8 Function
whose logic is arranged such that any inoperable channel
will result in a loss of automatic RCIC initiation
capability. As stated above, this loss of automatic RCIC
initiation capability was analyzed and determined to be
acceptable. The Required Action does not allow placing a
channel in trip since this action would not necessarily
result in a safe state for the channel in all events.

D.l

With any Required Action and associated Completion Time not
met, the RCIC System may be incapable of performing the
intended function, and the RCIC System must be declared
inoperable immediately.

SURVEILLANCE
RE(UIREHENTS

As noted in the beginning of the SRs, the SRs for each RCIC
System instrumentation Function are found in the SRs column
of Table 3.3.5.2-1.

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 as follows:
(a) for up to 6 hours for Function 2; and (b) for up to
6 hours for Function I, provided the associated Function
maintains trip 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. I)
assumption of the average time required to perform channel
surveillance. That analysis demonstrated that the 6 hour

(continued)
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(continued)

testing allowance does not significantly reduce the
probability that the RCIC will initiate when necessary.

SR 3.3.5.2.1

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 parameter on other similar
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the 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'nd 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 3.3.5.2.2

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 Frequency of 92 days is based on the reliability
analysis of Reference l.

(continued)

BFN-UNIT 2 B 3.3-144 Amendment *Rl





RCIC System Instrumentation
B 3.3.5.2

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.5.2.3

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.

The Frequency of SR 3.3.5.2.3 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 3.3.5.2.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initiation logic for a specific
channel. The system functional testing performed in
LCO 3.5.3 overlaps this Surveillance to provide complete
testing of the 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.

REFERENCES 1. GENE-770-06-2, "Addendum to Bases for Changes to
Surveillance Test Intervals and Allowed Out-of-Service
Times for Selected Instrumentation Technical
Specifications," February 1991.

2. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3. 3 INSTRUMENTATION

B 3.3.6. 1 Primary Containment Isolation Instrumentation

BASES

BACKGROUND The primary containment isolation instrumentation
automatically initiates closure of appropriate primary
containment isolation valves (PCIVs). The function of the
PCIVs, in combination with other accident mitigation
systems, is to limit fission product release during and
following postulated Design Basis Accidents (DBAs). Primary
containment isolation within the time limits specified for
those isolation valves designed to close automatically
ensures that the release of radioactive material to the
environment will be consistent with the assumptions used in
the analyses for a DBA.

The isolation instrumentation includes the sensors, relays,
and switches that are necessary to cause initiation of
primary containment and reactor coolant pressure boundary
(RCPB) isolation. Host channels include electronic
equipment (e.g., trip units) that compares measured input
signals with pre-established setpoints. When the setpoint
is exceeded, the channel output relay actuates, which then
outputs a primary containment isolation signal to the
isolation logic. Functional diversity is provided by
monitoring a wide range of independent parameters. The
input parameters to the isolation logics are (a) reactor
vessel water level, (b) area ambient temperatures, (c) main
steam line (HSL) flow measurement, (d) Standby Liquid
Control (SLC) System initiation, (e) main steam line
pressure, (f) high pressure coolant injection (HPCI) and
reactor core isolation cooling (RCIC) steam line flow,
(g) drywell pressure, (h) HPCI and RCIC steam line pressure,
(i) HPCI and RCIC turbine exhaust diaphragm pressure, and

j) reactor steam dome pressure. Redundant sensor input
signals from each parameter are provided for initiation of
isolation. The only exception is SLC System initiation.

Primary containment isolation instrumentation has inputs to
the trip logic of the isolation functions listed below.

(continued)
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BACKGROUND
(continued)

1. Main Steam Line Isolation

The MSL Isolation Reactor Vessel Water Level - Low Low Low,
Level 1 and Hain Steam Line Pressure - Low Functions each
contain four channels. One channel for each function is
provided in each of the four Primary Containment Isolation
System (PCIS)'rip channels (trip channels A1 and A2 for
PCIS trip system A and trip channels Bl and B2 for PCIS trip
system B). The Hain Steam Line Flow - High and Hain Steam
Tunnel Temperature - High Functions each contain 16
channels. Each PCIS trip channel receives four inputs from
each of these functions, one flow input 'from each MSL and
one temperature input from each of the four areas
monitored. Any one of these inputs will trip the associated
PCIS trip channel.

The PCIS trip channel output relays are arranged in logic
systems for the Main Steam Isolation Valves (separate logic
systems for the inboard and outboard valves) such that PCIS
trip channels Al or A2 and Bl or B2 must trip (one-out-of-
two taken twice logic) to cause an isolation of the Main
Steam Isolation Valves (MSIVs).

The PCIS trip channel output relays are arranged in logic
systems for the MSL Drain Valves and Recirculation Loop
Sample Valves such that both PCIS trip channels Al and Bl
must trip to isolate the inboard valves and both PCIS trip
channels A2 and B2 must trip to isolate the outboard valves.
This is effectively a two-out-of-two logic for each valve.
The Recirculation Loop Sample Valves are isolated only by
the Reactor Vessel Water Level - Low Low Low, Level 1

Function.

MSL Isolation Functions isolate the Group 1 valves as
described above.

2. Primar Containment Isolation

The Primary Containment Isolation Functions each contain
four channels. One channel for each Function is provided in
each of the four PCIS trip channels (trip channels Al and A2

for PCIS trip system A and trip channels Bl and B2 for PCIS

trip system B). Any one of these inputs will trip the
associated PCIS trip channel. The PCIS trip channel output

(continued)
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relays are arranged in logic systems such that PCIS trip
channels Al or A2 and Bl or B2 must trip (one-out-of-two
taken twice logic) to cause an isolation. For most
penetrations a logic system initiates isolation of its
associated inboard primary containment isolation valves,
while another logic system initiates isolation of its
associated outboard primary containment isolation valves, so
that operation of either logic isolates the penetration.

Primary Containment Isolation Drywell Pressure - High and
Reactor Vessel Mater Level - Low, Level 3 Functions are
required for isolation of the Group 2 (excluding RHR valves
for SDC), 6 and 8 valves.

3 4. Hi h Pressure Coolant In 'ection S stem Isolation and
Reactor Core Isolation Coolin S stem Isolation

The Steam Line Flow - High Functions for HPCI and RCIC each
receive input from two channels, one per trip system. The
channel output relays are arranged in logic systems using a

one-out-of-two logic (redundant logic systems for most
isolation valves).

The Steam Supply Line Pressure - Low and Turbine Exhaust
Diaphragm Pressure - High Functions for HPCI and RCIC each
contain four channels in a single trip system. The Steam
Supply Line Pressure - Low channels are arranged in a series
of logic parallel pairs to form one-out-of-two taken twice
logic. Each HPCI isolation valve receives a single isolation
signal from this logic. Each RCIC isolation valve receives
an isolation signal from this logic through redundant logic
systems. The trip system for the Turbine Exhaust Diaphragm
Pressure - High Function contains two trip channels. Each

trip channel contains two instrument channels (logic
parallel pair). The output relays for the trip channels are
arranged in logic systems (redundant logic systems for most
isolation valves) such that both trip channels must trip
(effectively one-out-of-two taken twice logic for the
instrument channels) to cause an isolation.

The HPCI and RCIC Area Temperature - High Functions each
contain sixteen channels, four Pump Room Area and twelve

0
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Reactor Core Isolation Coolin S stem Isolation (continued)

Torus Area channels (four channels for each area monitored).
Each trip system contains two trip channels; Logic A trip
channel 1 (trip channel output relay 23A-K34 for HPCI and
13A-K10 for RCIC) and trip channel 2 (trip channel output
relay 23A-K35 for HPCI and 13A-Kll for RCIC) and Logic B

trip channel 1 (trip channel output relay 23A-K6 for HPCI
and 13A-K30 for RCIC) and trip channel 2 (trip channel
output relay 23A-K8 for HPCI and 13A-K31 for RCIC). Each
trip channel receives one input from each of the four areas
monitored. Any one of these inputs will trip the associated
trip channel. The trip channel output relays are arranged in
logic systems (redundant logic systems for most isolation
valves) such that trip channel 1 of either the A or B Logic
and trip channel 2 of either the A or B Logic must trip
(one-out-of-two taken twice logic) to cause an isolation.

HPCI and RCIC Functions isolate the Group 4 and 5 valves.

5. Reactor Water Cleanu S stem Isolation

The RWCU Isolation Reactor Vessel Mater Level - Low, Level 3
Function contains four channels. Each of the six Area
Temperature - High Functions contain four channels which
monitor the area associated with the Function. One channel
for each of these RWCU Isolation Functions are provided in
each of the four PCIS trip channels (trip channels Al and A2
for PCIS trip system A and trip channels Bl and B2 for PCIS

trip system B). Any one of these inputs will trip the
associated PCIS trip channel. The PCIS trip channel output
relays are arranged in logic systems (one logic system for
the inboard valve and one logic system for the outboard
valve) such that PCIS trip channels Al or A2 and Bl or B2

must trip (one-out-of-two taken twice logic) to cause an
isolation. The SLC System Initiation Function provides an
isolation signal to close both RWCU isolation valves.

RWCU Isolation Functions are required for isolation of the
Group 3 valves.

(continued)

BFN-UNIT 2 B 3.3-149 Amendment *Rl



0



Primary Containment Isolation Instrumentation
B 3.3.6.1

BASES

BACKGROUND
(continued)

6. Shutdown Coolin S stem Isolation

The Shutdown Cooling System Isolation Reactor Vessel Water
Level - Low, Level 3 and Drywell Pressure - High Functions
each contain four channels. One channel for each Function is
provided in each of the four PCIS trip channels (trip
channels Al and A2 for PCIS trip system A and trip channels
Bl and B2 for PCIS trip system 8). Any one of these inputs
will trip the associated PCIS trip channel. The PCIS trip
channel output relays are arranged in logic systems (each
division of logic provides a signal for one RHR LPCI to
Reactor isolation valve and one RHR SDC Supply isolation
valve) such that PCIS trip channels Al or A2 and Bl or 82
must trip (one-out-of-two taken twice logic) to cause an
isolation. Isolation of the, RHR LPCI to Reactor isolation
valves from these functions are enabled only when both RHR

SDC Supply isolation valves are open.

The Reactor Steam Dome Pressure - High Function consists of
two channels, one per trip system. The output relays from
these channels are arranged in logic systems to provide one-
out-of-two isolation logic to each RHR SDC isolation valve.

The Shutdown Cooling System Isolation Reactor Vessel Water
Level - Low, Level 3 and Drywell Pressure - High Functions
are required for isolation of the Group 2 RHR LPCI to
Reactor and RHR SDC Supply isolation valves. The Reactor
Steam Dome Pressure - High Function also isolates the Group
2 RHR SDC Supply isolation valves.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The isolation signals generated by the primary containment
isolation instrumentation are implicitly assumed in the
safety analyses of References 2 and 8 to initiate closure
of valves to limit offsite doses. Refer to LCO 3.6.1.3,
"Primary Containment Isolation Valves (PCIVs)," Applicable
Safety Analyses Bases for more detail of the safety
analyses.

Primary containment isolation instrumentation satisfies
Criterion 3 of the NRC Policy Statement (Ref. 7). Certain
instrumentation Functions are retained for other reasons and
are described below in the individual Functions discussion.

(continued)
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(continued)

The OPERABILITY of the primary containment instrumentation
is dependent on the OPERABILITY of the individual
instrumentation channel Functions specified in
Table 3.3.6. 1-1. Each Function must have a required number
of OPERABLE channels, with their setpoints within the
specified Allowable Values, where appropriate. A channel is
inoperable if its actual trip setpoint is not within its
required Allowable Value. The setpoint is calibrated
consistent with applicable setpoint methodology assumptions
(nominal trip setpoint).

Allowable Values are specified for each Primary Containment
Isolation Function specified in the Table. Nominal trip
setpoints are specified in the setpoint calculations. The
nominal setpoints are selected to ensure that the setpoints
do not exceed the Allowable Value between 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 vessel water level), 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 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.

Certain Emergency Core Cooling Systems (ECCS) and RCIC
valves (e.g., minimum flow) also serve the dual function of
automatic PCIVs. The signals that isolate these valves are
also associated with the automatic initiation of the ECCS

and RCIC. The instrumentation requirements and ACTIONS
associated with these signals are addressed in LCO 3.3.5. 1,
"Emergency Core Cooling Systems (ECCS) Instrumentation," and

(continued)
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(continued)

LCO 3.3.5.2, "Reactor Core Isolation Cooling (RCIC) System
Instrumentation," and are not included in this LCO.

In general, the individual Functions are required to be
OPERABLE in MODES 1, 2, and 3 consistent with the
Applicability for LCO 3.6.1. 1, "Primary Containment."
Functions that have different Applicabilities are discussed
below in the individual Functions discussion.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

Main Steam Line Isolation

l.a. Reactor Vessel Water Level - Low Low Low Level 1

(LIS-3-56A-D)

Low reactor pressure vessel (RPV) water level indicates that
the capability to cool the fuel may be threatened. Should
RPV water level decrease too far, fuel damage could result.
Therefore, isolation of the MSIVs and other interfaces with
the reactor vessel occurs to prevent offsite dose limits
from being exceeded. The Reactor Vessel Water Level- - Low
Low Low, Level 1 Function is one of the many Functions
assumed to be OPERABLE and capable of providing isolation
signals. The Reactor Vessel Water Level - Low Low Low,
Level 1 Function associated with isolation is assumed in the
analysis of the recirculation line break (Ref. 1). The
isolation of the MSLs on Level 1 supports actions to ensure
that offsite dose limits are not exceeded for a DBA.

Reactor vessel water level 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 Low Low, Level 1 Function are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function.

(continued)
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1.a. Reactor Vessel Water Level - Low Low Low Level 1

(LIS-3-56A-D) (continued)

The Reactor Vessel Water Level - Low Low Low, Level 1

Allowable Value is chosen to be the same as the ECCS L'evel 1

Allowable Value (LCO 3.3.5.1) to ensure that the MSLs
isolate on a potential loss of coolant accident (LOCA) to
prevent offsite doses from exceeding 10 CFR 100 limits.

This Function isolates the Group 1 valves.

1.b. Main Steam Line Pressure - Low
(PIS-1-72, 76, 82, 86)

Low MSL pressure with the reactor at power indicates that
there may be a problem with the turbine pressure regulation,
which could result in a low reactor vessel water level
condition and the RPV cooling down more than 100'F/hr if the
pressure loss is allowed to continue. The Main Steam Line
Pressure - Low Function 'is directly assumed in the analysis
of the pressure regulator failure (Ref. 2). For this event,
the closure of the MSIVs ensures that the RPV temperature
change limit (100'F/hr) is not reached. In addition, this
Function supports actions to ensure that Safety
Limit 2. 1. 1.1 is not exceeded. (This Function closes the
HSIVs prior to pressure decreasing below 785 psig, which
results in a scram due to HSIV closure, thus reducing
reactor power to ( 25/. RTP.)

The HSL low pressure signals are initiated from four
transmitters that are connected to the HSL header. The
transmitters are arranged such that, even though physically
separated from each other, each transmitter is able to
detect low HSL pressure. Four channels of Main Steam Line
Pressure - Low Function are available and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Allowable Value was selected to be high enough to
prevent excessive RPV depressurization.

(continued)
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1.b. Main Steam Line Pressure - Low (PIS-1-72, 76, 82, 86)
(continued)

The Hain Steam Line Pressure - Low Function is only required
to be OPERABLE in MODE 1 since this is when the assumed
transient can occur (Ref. 2).

This Function isolates the Group 1 valves excluding the
Recirculation Loop Sample valves.

1.c. Main Steam Line Flow - Hi h
(PDIS-1-13A-D, 25A-D) 36A-D, 50A-D)

Hain Steam Line Flow - High is provided to detect a break of
the MSL and to initiate closure of the MSIVs. If the steam
were allowed to continue flowing out of the break, the
reactor would depressurize and the core could uncover. If
the RPV water level decreases too far, fuel damage could
occur. Therefore, the isolation is initiated on high flow
to prevent or minimize core damage. The Hain Steam Line
Flow - High Function is directly assumed in the analysis of
the main steam line break (MSLB) (Ref. 2). The isolation
action, along with the scram function of the Reactor
Protection System (RPS), ensures that the fuel peak cladding
temperature remains below'he limits of 10 CFR 50.46 and
offsite doses do not exceed the 10 CFR 100 limits.

The MSL flow signals are initiated from 16 transmitters that
are connected to the four MSLs. The transmitters are
arranged such that, even though physically separated from
each other, all four connected to one MSL would be able to
detect the high flow. Four channels of Hain Steam Line Flow
- High Function for each MSL (two channels per trip system)
are available and are required to be OPERABLE so that no
single instrument failure will preclude detecting a break in
any individual MSL.

The Allowable Value is chosen to ensure that offsite dose
limits are not exceeded due to the break.

This Function isolates the Group 1 valves excluding the
Recirculation Loop Sample valves.

(continued)
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1.d. Main Steam Tunnel Tem erature - Hi h
(TS-1-17A-D, 29A-D) 40A-D, 54A-D)

The Main Steam Tunnel Temperature Function is provided to
detect a leak in the RCPB and provides diversity to the high
flow instrumentation. The isolation occurs when a very
small leak has occurred. If the small leak is allowed to
continue without isolation, offsite dose limits may be
reached. However, credit for these instruments is not taken
in any transient or accident analysis in the FSAR, since
bounding analyses are performed for large breaks, such as
MSLBs.

Main Steam Tunnel temperature signals are initiated from
bimetallic temperature switches located in the area being
monitored. Sixteen channels of Main Steam Tunnel
Temperature - High Function are required to be OPERABLE to
ensure that no single instrument failure can preclude the
isolation function.

The main steam tunnel temperature detection system Allowable
Value is chosen to detect a leak equivalent to between 1/.
and 10/. rated steam flow.

This Function isolates the Group 1 valves excluding the
Recirculation Loop Sample valves.

Primar Containment Isolation

2.a. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. The valves whose penetrations
communicate with the primary containment are isolated to
limit the release of fission products. The isolation of the
primary containment on Level 3 supports actions to ensure
that offsite dose limits of 10 CFR 100 are not exceeded.
The Reactor Vessel Water Level - Low, Level 3 Function
associated with isolation is implicitly assumed in the FSAR
analysis as these leakage paths are assumed to be isolated
post LOCA.

(continued)
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2.a. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D) (continue)

Reactor Vessel Water Level - Low, Level 3 signals are
initiated from 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 Mater Level - Low, Level 3 Function are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function.

The Reactor Vessel Water Level - Low, Level 3 Allowable
Value was chosen to be the same as the RPS Level 3 scram
Allowable Value (LCO 3.3.1.1), since isolation of these
valves is not critical to orderly plant shutdown.

This Function is required for the isolation of the Group 2
(excluding RHR valves for SDC), 6, and 8 valves. Portions
of this instrumentation are also required for Functions 5.h
and 6.b.

2.b. Dr well Pressure - Hi h
(PIS-64-56A-D)

High drywell pressure can indicate a break in the RCPB
inside the primary containment. The isolation of some of
the primary containment isolation valves on high drywell
pressure supports actions to ensure that offsite dose limits
of 10 CFR 100 are not exceeded. The Drywell Pressure - High
Function, associated with isolation of the primary
containment, is implicitly assumed in the FSAR accident
analysis as these leakage paths are assumed to be isolated
post LOCA.

High drywell pressure signals are initiated from pressure
transmitters that sense the pressure in the drywell. Four
channels of Drywell Pressure - High Function are available
and are required to be OPERABLE to ensure that no single
instrument failure can preclude the isolation function.

.~
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2.b. Dr well Pressure - Hi h
(PIS-64-56A-0) (continued)

The Allowable Value was selected to be the same as the ECCS

Drywell Pressure - High Allowable Value (LCO 3.3.5. 1), since
this may be indicative of a LOCA inside primary containment.

This Function is required for the isolation of the Group 2

(excluding RHR valves for SDC), 6 and 8 valves. Portions of
this instrumentation are also required for Function 6.c.

Hi h Pressure Coolant In ection and Reactor Core Isolation
Coolin S stems Isolation

3.a. 4.a. HPCI and RCIC Steam Line Flow - Hi h
(PDIS-71-lA and 1B; PDIS-73-1A and 1B)

Steam Line Flow - High Functions are provided to detect a
break of the RCIC or HPCI steam lines and initiate closure
of the steam line isolation valves of the appropriate
system. If the steam is allowed to continue flowing out of
the break, the reactor will depressurize and the core can
uncover. Therefore, the isolations are initiated on high
flow to prevent or minimize core damage. The isolation
action, along with the scram function of the RPS, ensures
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46. Specific credit for these Functions
is not assumed in any FSAR accident analyses since the
bounding analysis is performed for large breaks such as
recirculation and HSL breaks. However, these instruments
prevent the RCIC or HPCI steam line breaks from becoming
bounding.

The HPCI and RCIC Steam Line Flow - High signals are
initiated from transmitters (two for HPCI and two for RCIC)
that are connected to the system steam lines. Two channels
of both HPCI and RCIC Steam Line Flow - High Functions are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function.

(continued)
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3.a. 4.a. HPCI and RCIC Steam Line Flow - Hi h
(PDIS-71-1A and 1B; PDIS-73-1A and 1B) (continued)

The Allowable Values are chosen to be low enough to ensure
that the trip occurs to prevent fuel damage and maintains
the MSLB event as the bounding event.

These Functions isolate the Group 4 and 5 valves, as
appropriate.

3.b. 4.b. HPCI and RCIC Steam Su 1 Line Pressure - Low
(PS-71-1A-0; PS-73-1A-0)

Low HSL pressure indicates that the pressure of the steam in
the HPCI or RCIC turbine may be too low to continue
operation of the associated system's turbine. These
isolations are for equipment protection and are not assumed
in any transient or accident analysis in the FSAR. However,
they also provide a diverse signal to indicate a possible
system break and provide the only signal which will isolate
the steam supply lines for certain pipe breaks. These
instruments are included in Technical Specifications (TS)
because of the potential for risk due to possible failure of
the instruments preventing HPCI and RCIC initiations.
Therefore, they meet Criterion 4 of the NRC Policy Statement
(Ref. 7).

The HPCI and RCIC Steam Supply Line Pressure - Low signals
are initiated from switches (four for HPCI and four for
RCIC) that are connected to the system steam line. Four
channels of both HPCI and RCIC Steam Supply Line Pressure-
Low Functions are available. Only three channels of each
Function are required to be OPERABLE.

The Allowable Values are selected to be high enough to
prevent damage to the system's turbine.

These Functions isolate the Group 4 and 5 valves, as
appropriate.
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(continued)

3.c. 4.c. HPCI and RCIC Turbine Exhaust Di a hra m

Pressure - Hi h
(PS-71-11A-D; PS-73-20A-D)

High turbine exhaust diaphragm pressure indicates that the
pressure may be too high to continue operation of the
associated system's turbine. That is, one of two exhaust
diaphragms has ruptured and pressure is reaching turbine
casing pressure limits. These isolations are for equipment
protection and are not assumed in any transient or accident
analysis in the FSAR. These instruments are included in the
TS because of the potential for risk due to possible failure
of the instruments preventing HPCI and RCIC initiations.
Therefore, they meet Criterion 4 of the NRC Policy Statement
(Ref. 7).

The HPCI and RCIC Turbine Exhaust Diaphragm Pressure - High
signals are initiated from switches (four for HPCI and four
for RCIC) that are connected to the area between the rupture
diaphragms on each system's turbine exhaust line. Four
channels of both HPCI and RCIC Turbine Exhaust Diaphragm
Pressure - High Functions are available. Only three
channels of each Function are required to be OPERABLE.

The Allowable Values are low enough to prevent damage to the
systems'urbine.

These Functions isolate the Group 4 and 5 valves, as
appropriate.

3.d. 3.e. 3.f. 3. . 4.d. 4.e. 4.f. 4. . Area
Tem erature - Hi h
(TS-71-2A-H, J-N, P, R, S; TS-73-2A-H, J-N, P, R, S)

Area Temperature Functions are provided to detect a leak
from the associated system steam piping. The isolation
occurs when a very small leak has occurred and is diverse to
the high flow instrumentation. If the small leak is allowed
to continue without isolation, offsite dose limits may be
reached. These Functions are not assumed in any FSAR

transient or accident analysis, since bounding analyses are
performed for large breaks such as recirculation or HSL

breaks.

(continued)
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3.d. 3.e. 3.f. 3. . 4.d. 4.e. 4.f. 4. . Area
Tem erature - Hi h (TS-71-2A-H, J-N, P, R, S;
and TS-73-2A-H, J-N, P, R, S) (continued)

Area Temperature - High signals are initiated from
bimetallic temperature switches that are appropriately
located to protect the system that is being monitored. Four
instruments monitor each area. HPCI and RCIC each have
sixteen total channels of Area Temperature - High Function
available. All of which are required to be OPERABLE to
ensure that no single instrument failure can preclude the
isolation function.

'he

Allowable Values are set low enough to detect a leak
equivalent to 25 gpm.

These Functions isolate the Group 4 and 5 valves, as
appropriate.

Reactor Water Cleanu S stem Isolation

5.a. 5.b. S.c. 5.d. 5.e. 5.f. Area Tem erature - Hi h

(TIS-69-834A-D) 835A-D, 836A-D, 837A-D, 838A-D, 839A-D)

RWCU Area temperature Functions are provided to detect a
leak from the RWCU System. The isolation occurs even when
very small leaks have occurred. If the small leak continues
without isolation, offsite dose limits may be reached.
Credit for these instruments is not taken in any transient
or accident analysis in the FSAR, since bounding analyses
are performed for large breaks such as recirculation or HSL

breaks.

Area temperature signals are initiated from temperature
elements that are located in the areas monitored. Four
sensors in each of the six monitored areas are required to
be OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Area Temperature - High Allowable Values are set based
on the maximum abnormal operating temperature for each area.

These Functions isolate the Group 3 valves.

(continued)
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(continued)

5. . SLC S stem Initiation

The isolation of the RWCU System is required when the SLC
System has been initiated to prevent dilution and removal of
the boron solution by the RWCU System (Ref. 4). An
isolation signal for both RWCU isolation valves is initiated
when the SLC pump start handswitch is not in the stop
position.

There is no Allowable Value associated with this Function
since the channels are mechanically actuated based solely on
the position of the SLC System initiation switch.

The SLC System Initiation Function is required to be
OPERABLE only in MODES 1 and 2, since these are the only
MODES where the reactor can be critical, and these MODES are
consistent with the Applicability for the SLC System
(LCO 3.1.7).

As noted (footnote (a) to Table 3.3.6.1-1), the SLC
initiation signal provides input to the isolation logic for
both RWCU isolation valves.

5.h. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, isolation of
some interfaces with the reactor vessel occurs to isolate
the potential sources of a break. The isolation of the RWCU

System on Level 3 supports actions to ensure that .the fuel
peak cladding temperature remains below the limits of
10 CFR 50.46. The Reactor Vessel Water Level - Low, Level 3
Function associated with RWCU isolation is not directly
assumed in the FSAR safety analyses because the RWCU System
line break is bounded by breaks of larger systems
(recirculation and MSL breaks are more limiting).

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

{continued)
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5.h. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D) (continued)

water level (variable leg) in the vessel. Four channels of
Reactor Vessel Water Level - Low, Level 3 Function are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function.

The Reactor Vessel Water Level - Low, Level 3 Allowable
Value was chosen to be the same as the RPS Level 3 scram
Allowable Value (LCO 3.3. 1. 1), since isolation of these
valves is not critical to orderly plant shutdown.

This Function is required for the isolation of the Group 3
valves. Portions of this instrumentation are also required
for Functions 2.a and 6.b.

Shutdown Coolin S stem Isolation

~ I

6.a. Reactor Steam Dome Pressure - Hi h
(PS-68-93 and 94)

The Reactor Steam Dome Pressure - High Function is provided
to isolate the shutdown cooling portion of the Residual Heat
Removal (RHR) System. This interlock is provided only for
equipment protection to prevent an intersystem LOCA

scenario, and credit for the interlock is not assumed in the
accident or transient analysis in the FSAR.

The Reactor Steam Dome Pressure - High signals are initiated
from two switches that are connected to different taps on
the RPV. Two channels of Reactor Steam Dome Pressure - High
Function are available and are required to be OPERABLE to
ensure that no single instrument failure can preclude the
isolation function. The Function is only required to be
OPERABLE in MODES 1, 2, and 3, since these are the only
NODES in which the reactor can be pressurized; thus,
equipment protection is needed. The Allowable Value was
chosen to be low enough to protect the system equipment from
overpressurization.

This Function isolates Group 2 RHR SDC Supply isolation
valves.

0
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(continued)

6.b. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, isolation of
some reactor vessel interfaces occurs to begin isolating the
potential sources of a break. The Reactor Vessel Water Level
- Low, Level 3 Function associated with RHR Shutdown Cooling
System isolation is not directly assumed in safety analyses
because a break of the RHR Shutdown Cooling System is
bounded by breaks of the recirculation and HSL. The RHR

Shutdown Cooling System isolation on Level 3 supports
actions to ensure that the RPV water level does not drop
below the top of the active fuel during a vessel draindown
event caused by a leak (e.g., pipe break or inadvertent
valve opening) in the RHR Shutdown Cooling System.

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 (two
channels per trip system) of the Reactor Vessel Water Level
- Low, Level 3 Function are available and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function. As noted (footnote (b) to
Table 3.3.6. 1-1), only two channels of the Reactor Vessel
Water Level - Low , Level 3 Function (one channel for PCIS
trip system A and one channel for PCIS trip system B) with
the capability of isolating one RHR SDC supply isolation
valve are required to be OPERABLE in NODES 4 and 5, provided
the RHR Shutdown Cooling System integrity is maintained.
System integrity is maintained provided the piping is intact
and no maintenance is being performed that has the
potential for draining the reactor vessel through the
system.

The Reactor Vessel Mater Level - Low, Level 3 Allowable
Value was chosen to be the same as the RPS Reactor Vessel
Water Level - Low, Level 3 Allowable Value (LCO 3.3.1. 1),
since the capability to cool the fuel may be threatened.

(continued)
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6.b. Reactor Vessel Water Leve1 - Low Level 3
(LIS-3-203A-D) (continued)

The Reactor Vessel Water Level - Low, Level 3 Function is
only required to be OPERABLE in NODES 3, 4, and 5 to prevent
the potential flow paths from lowering the reactor vessel
level to the top of the fuel.. In NODES I and 2, other
isolation Functions are required to be OPERABLE (i.e.,
Reactor Steam Dome Pressure - High and Drywell Pressure-
High) and administrative controls for the flow paths prevent
unexpected loss of inventory via these flow paths.

This Function is required for the isolation of the Group 2
RHR LPCI to Reactor and RHR SDC Supply isolation valves.
Portions of this instrumentation are also required for
Functions 2.a and 5.h.

6.c Dr well Pressure - Hi h (PIS-64-56A-D)

High drywell pressure can indicate a break in the RCPB

inside the primary containment. The isolation of some of the
primary containment isolation valves on high drywell
pressure supports actions to ensure that offsite dose limits
of 10.CFR 100 are not exceeded. The Drywell Pressure - High
Function, associated with isolation of the primary
containment, is implicitly assumed in the FSAR accident
analysis as these leakage paths are assumed to be isolated
,post LOCA.

High drywell pressure signals are initiated from pressure
transmitters that sense the pressure in the drywell. Four
channels of Drywell Pressure - High Function are available
and are required to be OPERABLE to ensure that no single
instrument failure can preclude the isolation function.

The Allowable Value was selected to be the same as the ECCS

Drywell Pressure - High Allowable Value (LCO 3.3.5. I), since
this may be indicative of a LOCA inside primary containment.

This Function is required for the isolation of the Group 2

RHR LPCI to Reactor and RHR SDC Supply isolation valves.
Portions of this instrumentation are also required for
Function 2.b.

(continued)
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ACTIONS A Note has been provided to modify the ACTIONS related to
primary containment isolation 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
primary containment isolation instrumentation channels
provide appropriate compensatory measures for separate
inoperable channels. As such, a Note has been provided that
allows separate Condition entry for'ach inoperable primary
containment isolation instrumentation channel.

A.l and A.2

Because of the diversity of sensors available to provide
isolation signals and the redundancy of the isolation
design, an allowable out of service time of 12 hours for
Functions 2.a, 2.b, 5.h, 6.b, and 6.c; and 24 hours for
Functions other than Functions 2.a, 2.b, 5.h, 6.b, and 6.c
has been shown to be acceptable (Refs. 5 and 6) to permit
restoration of any inoperable channel to OPERABLE status.
Required Actions A.l and A.2 are modified by Notes that
specify the Applicability of the Required Actions for
Function 1.d when 15 of 16 channels are OPERABLE. Required
Action A.2 provides an allowable out of service time of 30

days for Function 1.d when 15 of 16 channels are OPERABLE.

This has been shown to be acceptable (Ref. 9) to permit
restoration of the one inoperable channel to OPERABLE

status. These out of service times are only acceptable
provided the associated Function is still maintaining
isolation capability (refer to Required Action B. 1 Bases).
If the inoperable channel cannot be restored to OPERABLE

status within the allowable out of service time, the channel
must be placed in the tripped condition per Required
Action A.l or A.2. Placing the inoperable channel in 'trip
would conservatively compensate for the inoperability,
restore capability to accommodate a single failure, and

allow operation to continue with no further restrictions.

(continued)
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Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the inoperable
channel in trip would result in an isolation), Condition C

must be entered and its Required Action taken.

B.1

Required Action B.l is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in isolation
capability being lost for the associated penetration flow
path(s). The Isolation Functions are considered to be
maintaining isolation capability when sufficient channels
are OPERABLE or in trip (or the associated trip channel is
in trip). PCIVs in the associated penetration flow path(s)
can receive an isolation signal from the given Function on a
valid signal. For Functions 1.a and 1.b, this would require
the Function to have at least two channels OPERABLE or in
trip. For the HSL Drain Valves and the Recirculation Loop
Sample Valves the required channels would be the two
channels inputting to PCIS trip channels Al and Bl or the
two channels inputting to A2 and B2. For the MSIVs the
required channels would be one channel in both PCIS trip
systems. For Functions 1.c and 1.d, each Function consists
of channels that monitor different parameters (e.g.,
different flows and different area temperatures). Therefore,
this would require the Function to have at least eight
channels OPERABLE or in trip. For the NSL Drain Valves the
required channels would be the eight channels inputting to
PCIS trip channels Al and Bl or the eight channels inputting
to PCIS trip channels A2 and B2. For the NSIVs the required
channels would be one Function 1.c channel from each HSL

line and one Function 1.d channel from each area monitored
in both PCIS trip systems. For Functions 2.a, 2.b, 5.a, 5.b,
5.c, 5.d, S.e, 5.f, 5.h, 6.b, and 6.c, this would require
both PCIS trip systems to have at least one channel of the
Function OPERABLE or in trip. For Functions 3.a, 4.a, and
6.a, this would require one channel to be OPERABLE or in
trip. For Functions 3.b, 3.c, 4.b, and 4.c, this would
require the Function to have at least two channels OPERABLE

or in trip, one in both logic parallel pairs. For Functions
3.d, 3.e, 3.f, 3.g, 4.d, 4.e, 4.f, and 4.g, this would

(continued)
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require the Function to have at least two channels OPERABLE
or in trip (combined total channels of at least eight for
HPCI and eight for RCIC). The required channels would be one
channel inputting to trip channel 1 of either the A or 8
Logic and one channel inputting to trip channel 2 of either
the A or B Logic. For Function 5.g, this would require the
SLC System initiation switch to be capable of generating an
isolation signal to at least one of the RWCU isolation
valves.

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.

The second Completion Time for Function 1.d when normal
ventilation is not available is provided to allow the plant
to avoid an HSL isolation transient when recovering from a
temporary loss of ventilation in the MSL tunnel area (e.g.,
during performance of the secondary containment leak rate
tests). As allowed by LCO 3.0.2 (and discussed in the Bases
for LCO 3.0.2), the plant may intentionally enter this
condition to avoid an NSL isolation transient and bypass the
high temperature channels during restoration of ventilation
flow. However, during the period that multiple Hain Steam
Tunnel Temperature - High Function channels are inoperable
due to this intentional action, an additional compensatory
measure is deemed necessary and shall be taken: an operator
shall observe control room indications of the affected space
temperatures for indications of small steam leaks. In the
event of rapid increases in temperature (indicative of a
steam line break), the operator shall promptly close the
NSIVs. The 4 hour Completion Time is acceptable because
along with the compensatory measures described above it
minimizes risk while allowing time for restoration or

. tripping of channels..

(continued)
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C.1

Required Action C. 1 directs entry into the appropriate
Condition referenced in Table 3.3.6.1-1. The applicable
Condition specified in Table 3.3.6. 1-1 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 or B and the associated Completion Time has
expired, Condition C will be entered for that channel and
provides for transfer to the appropriate subsequent
Condition.

D.l D.2.1 and D.2.2

If the channel is not restored to OPERABLE status or 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 placing the plant
in at least MODE 3 within 12 hours and in MODE 4 within
36 hours (Required Actions D.2.1 and D.2.2). Alternately,
the affected penetration flow path(s) may be isolated
(Required Action D. 1), and, if allowed (i.e., plant safety
analysis allows operation with the affected penetration flow
path(s) isolated), operation with the affected penetration
flow path(s) isolated may continue. Isolating the affected
penetration flow path(s) accomplishes the safety function of
the inoperable channel. The Completion Times are reasonable,
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.

E.1

If the channel is not restored to OPERABLE status or 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 placing the plant
in at least NODE 2,within 6 hours.

(continued)
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The allowed Completion Time of 6 hours is reasonable, based
on operating experience, to reach MODE 2 from full power
conditions in an orderly manner and without challenging
plant systems.

F.l

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, plant operations
may continue if the affected penetration flow path(s) is
isolated. Isolating the affected penetration flow path(s)
accomplishes the safety function of the inoperable channels.

For the RWCU Area Temperature - High Functions, the affected
penetration flow path(s) may be considered isolated by
isolating only that portion of the system in the associated
room monitored by the inoperable channel. That is, if the
RWCU pump room A area channel is inoperable, the pump room A
area can be isolated while allowing continued RWCU operation
utilizing the B RWCU pump.

Alternately, if it is not desired to isolate the affected
penetration flow path(s) (e.g., as in the case where
isolating the penetration flow path(s) could result in a
reactor scram), Condition G must be entered and its Required
Actions taken.

The 1 hour Completion Time is acceptable because it
minimizes risk while allowing sufficient time for plant
operations personnel to isolate the affected penetration
flow path(s).

G.l G.2.1 and G.2.2

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, or any Required
Action of Condition F is not met and the associated
Completion Time has expired, the plant must be placed in a
MODE or other specified condition in which the LCO does not
apply. This is done by placing the plant in at least MODE 3
within 12 hours and in MODE 4 within 36 hours (Required

(continued)
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Actions G.2.1 and G.2.2). Alternately, for Function 2.a and
2.b channels which are inoperable as a result of inoperable
actuation logic, the affected penetration flow paths(s) may
be isolated (Required Action G. 1), and, if allowed (i.e.,
plant safety analysis allows operation with affected
penetration flow path(s) isolated), operation with the
affected penetration flow path(s) isolated may continue. A
Note has been provided to specify Required Action G.l is
only applicable for Function 2.a and 2.b channels which are
inoperable as a result of inoperable actuation logic. When
Function 2.a and 2.b channels are declared inoperable as a
result of inoperable actuation logic .(i.e., channels fail to
meet the LOGIC SYSTEM FUNCTIONAL TEST Surveillance
Requirement), only a fraction of the penetration flow
path(s) associated with the channels may actually be
affected (i.e., the channels remain functional for the
remaining OPERABLE logic). Since isolating the affected
penetration flow path(s) accomplishes the safety function of
the inoperable logic and only a fraction of the penetration
flow path(s) may be affected, the option of Required Action
G. 1 is acceptable for Function 2.a and 2.b channels which
are inoperable as a result of inoperable actuation logic. If
Function 2.a and 2.b channels are inoperable as a result of
reasons other than inoperable actuation logic (e.g.,
channels are inoperable as a result of an inoperable
transmitter or trip unit), Required Action G. 1 is not
applicable and Required Actions G.2.1 and G.2.2 must be
taken. The allowed Completion Times are reasonable, based
on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.

H.l and H.2

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, the SLC System
is declared inoperable or the RWCU System is isolated.
Since this Function is required to ensure that the SLC
System performs its intended function, sufficient remedial
measures are provided by declaring the SLC System inoperable
or isolating the RWCU System.

(continued)
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H.l and H.2

The 1 hour Completion Time is acceptable because it
minimizes risk while allowing sufficient time for personnel
to isolate the RWCU System.

I.l and I.2

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, the associated
penetration flow path(s) should be closed. However, if the
shutdown cooling function is needed to provide core cooling,
these Required Actions allow the penetration flow path(s) to
remain unisolated provided action is immediately initiated
to restore the channel to OPERABLE status or to isolate the
RHR Shutdown Cooling System (i.e., provide alternate decay
heat removal capabilities so the penetration flow path(s)
can be isolated). Actions must continue until the channel is
restored to OPERABLE status or the RHR Shutdown Cooling
System is isolated.

e
SURVEILLANCE
REQUIREMENTS

As noted (Note 1) at the beginning of the SRs, the SRs for
each Primary Containment Isolation instrumentation Function
are found in the SRs column of Table 3.3.6.1-1.

The Surveillances are modified by a Note (Note 2) to
indicate that when a channel is placed in an inoperable

'tatussolely for performance of required Surveillances,
entry into associated Conditions and Required Actions may be
delayed for up to 6 hours provided the associated

Function'aintainstrip 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 (Refs. 5

and 6) 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 PCIVs will isolate the penetration flow
path(s) when necessary.

(continued)
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(continued)

SR 3.3.6.1.1

Performance of the CHANNEL CHECK once every 24 hours ensures
that a gross failure of in'strumentation 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 the instrument channels could be an indication of
excessive instrument drift in one of the channels or of
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 on 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 3.3.6.1.2

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 3.3.6. 1.2 is based on the
reliability analysis described in References 5 and 6.

(continued)
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(continued)

SR 3.3.6.1.3 SR 3.3.6.1.4 and SR 3.3.6.1.5

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.

The Frequencies of SR 3.3.6.1.3, SR 3.3.6.1.4, and
SR 3.3.6. 1.5 are based on the magnitude of equipment drift
in the setpoint analysis.

SR 3.3.6.1.6

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required isolation logic for a specific
channel. The system functional testing performed on PCIVs
in LCO 3.6. 1.3 overlaps this Surveillance to provide
complete testing of the assumed safety function. The LOGIC
SYSTEM FUNCTIONAL TEST shall include a calibration of time
delay relays and timers necessary for proper functioning of
the logic. 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 Frequency provided.

REFERENCES 1. FSAR, Section 6.5.

2. FSAR, Chapter 14.

3. NED0-31466, "Technical Specification Screening
Criteria Application and Risk Assessment,"
November 1987.

4. FSAR, Section 4.9.3.

(continued)
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5. NEDC-31677P-A, "Technical Specification Improvement
= Analysis for BWR Isolation Actuation Instrumentation,"

July 1990.

6. NEDC-30851P-A Supplement 2, "Technical Specifications
Improvement Analysis for BWR Isolation Instrumentation
Common to RPS and ECCS Instrumentation," March 1989.

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

8. FSAR, Section 5.2.

9. NRC letter from Richard J. Clark to Hugh G. Parris
dated August 9, 1984, Safety Evaluation for Amendment
Nos. 107, 101, and 74 to Facility Operating License
Nos. DPR-33, DPR-52, and DPR-68 for Browns Ferry
Nuclear Plant Units 1, 2, and 3 respectively.
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B 3.3 INSTRUHENTATION

8 3.3.6.2 Secondary Containment Isolation Instrumentation

BASES

BACKGROUND The secondary containment isolation instrumentation
automatically initiates closure of appropriate secondary
containment isolation valves (SCIVs) and starts the Standby
Gas Treatment (SGT) System. The function of these systems,
in combination with other accident mitigation systems, is to
limit fission product release during and following
postulated Design Basis Accidents (DBAs) (Ref. 1).
Secondary containment isolation and establishment of vacuum
with the SGT System within the assumed time limits ensures
that fission products that leak from primary containment
following a DBA, or are released outside primary
containment, or are released during certain operations when
primary containment is not required to be OPERABLE are
maintained within applicable limits.

The isolation instrumentation includes the sensors, relays,
and switches that are necessary to cause initiation of
secondary containment isolation. Host channels include
electronic equipment (e.g., trip units) that compares
measured input signals with pre-established setpoints. When

the setpoint is exceeded, the channel output relay actuates,
which then outputs a secondary containment isolation signal
to the isolation logic. Functional diversity is provided by
monitoring a wide range of independent parameters. The
input parameters to the isolation logic are (1) reactor
vessel water level, (2) drywell pressure, (3) reactor zone
exhaust high radiation, and (4) refueling floor exhaust high
radiation. Redundant sensor input signals from each
parameter are provided for initiation of isolation.

The output signals from the secondary containment isolation
logic isolates secondary containment and starts all three
SGT subsystems to provide for the necessary filtration of
fission products.

(continued)
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SAFETY ANALYSES,
LCO, and
APPLICABILITY

The isolation signals generated by the secondary containment
isolation instrumentation are implicitly assumed in the
safety analyses of References I and 2 to initiate closure
of valves and sta} t the SGT System to limit offsite doses.

Refer to LCO 3.6.4.2, "Secondary Containment Isolation
Valves (SCIVs)," and LCO 3.6.4.3, "Standby Gas Treatment
(SGT) System," Applicable Safety Analyses Bases for more
detail of the safety analyses.

The secondary containment isolation instrumentation
satisfies Criterion 3 of the NRC Policy Statement (Ref. 7).
Certain instrumentation Functions are retained for other
reasons and are described below in the individual Functions
discussion.

The OPERABILITY of the secondary containment isolation
instrumentation is dependent on the OPERABILITY of the
individual instrumentation channel Functions. Each Function
must have the required number of OPERABLE channels with
their setpoints set within the specified Allowable Values,
as shown in Table 3.3.6.2-1. The setpoint is calibrated
consistent with applicable setpoint methodology assumptions
(nominal trip setpoint). A channel is inoperable if its
actual trip setpoint is not within its required Allowable
Value.

Allowable Values are specified for each Function specified
in the Table. Nominal trip setpoints are specified in the
setpoint calculations. The nominal setpoints are selected
to ensure that the setpoints do not exceed the Allowable
Value between 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
vessel water level), 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 from the analytic limits, corrected for
calibration, process, and some of the instrument errors.

(continued)
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(continued)

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.

In general, the individual Functions are required to be
OPERABLE in the MODES or other specified conditions when
SCIVs and the SGT System are required.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

1. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D)

Low reactor pressure vessel (RPV) water level indicates that
the capability to cool the fuel may be threatened. Should
RPV water level decrease too far, fuel damage could result.
An isolation of the secondary containment and actuation of
the SGT System are initiated in order to minimize the
potential of an offsite dose release. The Reactor Vessel
Water Level - Low, Level 3 Function is one of the Functions
assumed to be OPERABLE and capable of providing isolation
and initiation signals. The isolation and initiation
systems on Reactor Vessel Water Level - Low, Level 3 support
actions to ensure that any offsite releases are within the
limits calculated in the safety analysis (Ref. 4).

Reactor Vessel Water Level - Low, Level 3 signals are
initiated from 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. These signals are the
same that isolate the primary containment (additional
information on the arrangement of these channels in the PCIS
trip systems can be found in the Bases for LCO 3.3.6.1,
"Primary Containment Isolation Instrumentation,"
Function 2). Four channels of Reactor Vessel Water Level-
Low, Level 3 Function are available and are required to be

(continued)
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1. Reactor Vessel Mater Level - Low Level 3
(LIS-3-203A-D) (continued)

OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Reactor Vessel Water Level - Low, Level 3 Function is
required to be OPERABLE in NODES I, 2, and 3 where
considerable energy exists in the Reactor Coolant System
(RCS); thus, there is a probability of pipe breaks resulting
in significant releases of radioactive steam and gas. In
MODES 4 and 5, the probability and consequences of these
events are low due to the RCS pressure and temperature
limitations of these NODES; thus, this Function is not
required. In addition, the Function is also required to be
OPERABLE during operations with a potential for draining the
reactor vessel (OPDRVs) because the capability of isolating
potential sources of leakage must be provided to ensure that
offsite dose limits are not exceeded if core damage occurs.

2. Dr ell Pressure - Hi h (PIS-64-56A-D)

High drywell pressure can indicate a break in the reactor
coolant pressure boundary (RCPB). An isolation of the
secondary containment and actuation of the SGT System are
initiated in order to minimize the potential of an offsite
dose release. The isolation on high drywell pressure
supports actions to ensure that any offsite releases are
within the limits calculated in the safety analysis.
However, the Drywell Pressure - High Function associated
with isolation is not assumed in any FSAR accident or
transient analyses. It is retained for the overall
redundancy and diversity of the secondary containment
isolation instrumentation as required by the NRC approved
licensing basis.

High drywell pressure signals are initiated from pressure
transmitters that sense the pressure in the drywell. These
signals are the same that isolate the primary containment
(additional information on the arrangement of these channels
in the PCIS trip systems can be found in the Bases for LCO

3.3.6. 1, "Primary Containment Isolation Instrumentation,"
Function 2). Four channels of Drywell Pressure - High
Functions are available and are required to be OPERABLE to

(continued)
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2. Dr ell Pressure - Hi h (PIS-64-56A-D) (continued)

ensure that no single instrument failure can preclude
performance of the isolation function.

The Allowable Value was chosen to be the same as the ECCS

Drywell Pressure - High Function Allowable Value
(LCO 3.3.5.1) since this is indicative of a loss of coolant
accident (LOCA).

The Drywell Pressure - High Function is required to be
OPERABLE in MODES 1, 2, and 3 where considerable energy
exists in the RCS; thus, there is a probability of pipe
breaks resulting in significant releases of radioactive
steam and gas. This Function is not required in MODES 4
and 5 because the probability and consequences of these
events are low due to the RCS pressure and temperature
limitations of these MODES.

0
3 4. Reactor Zone and Refuelin Floor Exhaust
Radiation - Hi h (RM-90-140, 141, 142, 143)

High secondary containment exhaust radiation is an
indication of possible gross failure of the fuel cladding.
The release may have originated from the primary containment
due to a break in the RCPB or the refueling floor due to a

fuel handling accident. When Exhaust Radiation - High is
detected, secondary containment isolation and actuation of
the SGT System are initiated to limit the release of fission
products as assumed in the FSAR safety analyses (Ref. 4).

The Exhaust Radiation - High signals are initiated from
radiation detectors located on the ventilation exhausts
coming from the reactor zones and the common refueling zone.
There are two radiation monitors and two divisional trip
systems for each unit (Units 1, 2, and 3). Each monitor has
one channel of Reactor Zone Exhaust Radiation - High and one
channel of Refueling Floor Exhaust Radiation - High. Each
monitor's channels provide signals to its associated
divisional trip system. Each channel has two radiation
elements which monitor the ventilation exhaust both of which
must be OPERABLE for the channel to be OPERABLE. Both
radiation elements must provide a High signal to trip the
associated channel (two-out-of-two). However, the output

(continued)
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3 4. Reactor Zone and Refuelin Floor Exhaust
Radiation - Hi h (RM-90-140, 141, 142, 143) (continued)

relays from the divisional trip systems are arranged in
logic systems such that if either channel for a zone trips,
a secondary containment isolation signal is initiated (one-
out-of-two). Six channels of Reactor Zone Exhaust Radiation
- High Function and six channels of Refueling Floor Exhaust
Radiation - High Function are available (two channels of
each Function from each unit) and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Allowable Values are chosen to provide timely detection
of nuclear system process barrier leaks inside containment
but are far enough above background levels to avoid spurious
isolation.

The Reactor Zone and Refueling Floor Exhaust Radiation-
High Functions are required to be OPERABLE in MODES 1, 2,
and 3 where considerable energy exists; thus, there is a
probability of pipe breaks resulting in significant releases
of radioactive steam and gas. In MODES 4 and 5, the
probability and consequences of these events are low due to
the RCS pressure and temperature limitations of these MODES;

thus, these Functions are not required. In addition, the
Functions are also required to be OPERABLE during CORE

ALTERATIONS, OPDRVs, and movement of irradiated fuel
assemblies in the secondary containment, because the
capability of detecting radiation releases due to fuel
failures (due to fuel uncovery or dropped fuel assemblies)
must be provided to ensure that offsite dose limits are not
exceeded.

ACTIONS A Note has been provided to modify the ACTIONS related to
secondary containment isolation 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,

(continued)
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with Completion Times based on initial entry into the
Condition. However, the Required Actions for inoperable
secondary containment isolation 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
secondary containment isolation instrumentation channel.

A. 1

Because of the diversity of sensors available to provide
isolation signals and the redundancy of the isolation
design, an allowable out of service time of 12 hours for
Functions 1 and 2, and 24 hours for Functions other than
Functions 1 and 2, has been shown to be acceptable (Refs. 5
and 6) to permit restoration of any inoperable channel to
OPERABLE status. This out of service time is only
acceptable provided the associated Function is still
maintaining isolation capability (refer to Required
Action B. 1 Bases). If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, the channel must be placed in the tripped
condition per Required Action A.l. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single
failure, and allow operation to continue. Alternately, if
it is not desired to place the channel in trip (e.g., as in
the case where placing the inoperable channel in trip would
result in an isolation), Condition C must be entered and its
Required Actions taken.

B.1

Required Action B. 1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in a complete loss
of automatic isolation capability for the associated
secondary containment penetration flow path(s) or a complete
loss of automatic initiation capability for the SGT System.
A Function is considered to be maintaining secondary
containment isolation capability when sufficient channels
are OPERABLE or in trip, such that at least one of the two
SCIVs in the associated penetration flow path(s) and two SGT

(continued)

BFN-UNIT 2 B 3.3-181 Amendment *Rl





Secondary Containment Isolation Instrumentation
B 3.3.6.2

BASES

ACTIONS B.l (continued)

subsystems can be initi'ated on an isolation signal from the
given Function. For Functions 1 and 2, this would require
both PCIS trip systems to have at least one channel of the
Function OPERABLE or in trip. For Functions 3 and 4, this
would require each unit to have at least one channel of the
Function OPERABLE or in trip.
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.

C.l.l C.l.2 C.2.1 and C.2.2

If any Required Action and associated Completion Time of
Condition A or B are not met, the ability to isolate the
secondary containment and start the SGT System cannot be
ensured. Therefore, further actions must be performed to
ensure the ability to maintain the secondary containment
function. Isolating the associated zone (closing the
ventilation supply and exhaust automatic isolation dampers)
and starting the associated SGT subsystem (Required
Actions C. l. 1 and C.2. 1) performs the intended function of
the instrumentation and allows operation to continue.

Alternately, declaring the associated SCIVs or SGT

subsystem(s) inoperable (Required Actions C. 1.2 and C.2.2)
is also acceptable since the Required Actions of the
respective LCOs (LCO 3.6.4.2 and LCO 3.6.4.3) provide
appropriate actions for the inoperable components.

Required Actions C.2.1 and C.2.2 can be performed
independently on each SGT subsystem. For example, when all
three SGT subsystems are affected, two SGT subsystems can be
placed in operation (Required Action C.2.1) while the other
SGT subsystem can be declared inoperable (Required Action
C.2.2).

(continued)
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ACTIONS C.l.l C.1.2 C.2.1 and C.2.2 (continued)

One hour is sufficient for plant operations personnel to
establish required plant conditions or to declare the
associated components inoperable without unnecessarily
challenging plant systems.

SURVEILLANCE
RE(UIREMENTS

As noted (Note I) at the beginning of the SRs, the SRs for
each Secondary Containment Isolation instrumentation
Function are located in the SRs column of Table 3.3.6.2-1.

The Surveillances are modified by a Note (Note 2) 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 secondary containment isolation 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
(Refs. 5 and 6) assumption of the average time required to
perform channel surveillance. That analysis demonstrated
the 6 hour testing allowance does not significantly reduce
the probability that the SCIVs will isolate the associated
penetration flow paths and that the SGT System will initiate
when necessary.

The Surveillances are modified by a third Note (Note 3) to
indicate that for Functions 3 and 4, when a channel is
placed in an inoperable status solely for performance of
required testing or maintenance, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours for a CHANNEL FUNCTIONAL TEST and for up to 24 hours
for a CHANNEL CALIBRATION or maintenance, provided the
downscale trip of the inoperable channel is placed in the
tripped condition. Upon completion of the Surveillance or
maintenance, or expiration of the 6 hour or 24 hour
allowance, the channel must'be returned to OPERABLE status
or the applicable Condition entered and Required Actions
taken.
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SR 3.3.6.2.1

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
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the 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.

e

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 on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channel status during normal operational use of the displays
associated with channels required by the LCO.

SR 3.3.6.2.2

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 Frequency of 92 days is based on the reliability
analysis of References 5,and 6.
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SR 3.3.6.2.2 (continued)

This Surveillance for Functions 3 and 4 shall consist of
verifying the High Voltage Power Supply (HVPS) voltage at
the sensor and convertors (detectors) is within its design
limits. A CHANNEL FUNCTIONAL TEST as defined in Section
1.1, "Definitions" shall be performed once per 18 months as
part of the CHANNEL CALIBRATION for Functions 3 and 4.

SR 3.3.6.2.3

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.

The Frequency of SR 3.3.6.2.3 is based on the magnitude of
equipment drift in the setpoint analysis.

SR 3.3.6.2.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required isolation logic for a specific
channel. The system functional testing performed on SCIVs
and the SGT System in LCO 3.6.4.2 and LCO 3.6.4;3,
respectively, 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. Therefore, the Frequency was found to be
acceptable from a reliability standpoint.
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B 3. 3 INSTRUHENTATION

B 3.3.7. 1 Control Room" Emergency Ventilation (CREV) System Instrumentation

BASES

BACKGROUND The CREV System is designed to provide a radiologically
controlled environment to ensure the habitability of the
control room for the safety of control room operators under
all plant conditions. Two independent CREV subsystems are
each capable of fulfillingthe stated safety function. The
instrumentation and controls for the CREV System
automatically initiate action to pressurize the control room
(CR) to minimize the consequences of radioactive material in
the control room environment.

In the event of a Reactor Vessel Water Level - Low, Level 3,
Drywell Pressure - High, Reactor Zone Exhaust Radiation-
High, Refueling Floor Exhaust Radiation - High, or Control
Room Air Supply Duct Radiation - High signal, the CREV
System is automatically started in the pressurization mode.
The air is then recirculated through the charcoal filter,
and sufficient outside air is drawn in through the normal
intake to maintain the CR slightly pressurized.

The CREV System instrumentation has two control logic
systems, which can initiate their associated CREV subsystem
(only the selected subsystem will be initiated) (Ref. 1).
Each control logic system receives input from each of the
Functions listed above. The Functions are arranged as
follows for each control logic system. The Reactor Vessel
Water Level - Low,'Level 3 and Drywell Pressure - High are
each arranged in a one-out-of-two taken twice logic (these
signals are the same that isolate the primary containment
and additional information on the arrangement of these
channels in the PCIS trip systems can be found in the Bases
for LCO 3.3.6. 1, "Primary Containment Isolation
Instrumentation," Function 2). The Reactor Zone Exhaust
Radiation - High and Refueling Floor Exhaust Radiation-
High are each arranged in a one-out-of-two logic (these
signals are the same that isolate the secondary containment
and additional information on the arrangement of these
channels in the divisional trip systems can be found in the
Bases for LCO 3.3.6.2, "Secondary Containment Isolation
Instrumentation," Functions 3 and 4). The control Room Air
Supply Duct Radiation - High Function contains two radiation

(continued)
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BACKGROUND
(continued)

monitors (one per trip system). The output relays from the
trip systems are arranged in the control logic systems in a
one-out-of-two logic. Some of the channels include
electronic equipment (e.g., trip units) that compares
measured input signals with pre-established setpoints. When
the setpoint is exceeded, the channel output relay actuates,
which then outputs a CREV System initiation signal to the
initiation logic.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The ability of the CREV System to maintain the habitability
of the CR is explicitly assumed for certain accidents as
discussed in the FSAR safety analyses (Ref. 2). CREV System
operation ensures that the radiation exposure of control
room personnel, through the duration of any one of the
postulated accidents, does not exceed the limits set by
GDC 19 of 10 CFR 50, Appendix A.

CREV System instrumentation satisfies Criterion 3 of the NRC

Policy Statement (Ref. 5).

The OPERABILITY of the CREV System instrumentation is
dependent upon the OPERABILITY of the individual
instrumentation channel Functions specified in
Table 3.3.7. 1-1. Each Function must have a required number
of OPERABLE channels, with their setpoints within the
specified Allowable Values, where appropriate. A channel is
inoperable if its actual trip setpoint is not within its
required'Allowable Value. The setpoint is calibrated
consistent with applicable setpoint methodology assumptions
(nominal trip setpoint).

Allowable Values are specified for each CREV System Function
specified in the Table. Nominal trip setpoints are
specified in the setpoint calculations. The nominal
setpoints are selected to ensure that the setpoints do not
exceed the Allowable Value 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 vessel water level), and
when the measured output value of the process parameter
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(continued)

exceeds the setpoint, the associated device (e.g., trip
relay) 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 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 specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

1. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D)

Low reactor pressure vessel (RPV) water level indicates that
the capability of cooling the fuel may be threatened. A low
reactor vessel water level could indicate a LOCA and will
automatically initiate the CREV System, since this could be
a precursor to a potential radiation release and subsequent
radiation exposure to control room personnel.

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 are
available (two channels per trip system) and are required to
be OPERABLE to ensure that a single instrument failure
cannot preclude CREV System initiation. The Reactor Vessel
Mater Level - Low, Level 3 allowable valve was chosen to be
the same as the RPS Level 3 scram allowable valve (LCO
3.3.1.1).
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1. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D) (continued)

The Reactor Vessel Water Level - Low, Level 3 Function is
required to be OPERABLE in MODES 1, 2, and 3, and during
operations with a potential for draining the reactor vessel
(OPDRVs) to ensure that the control room personnel are
protected during a LOCA. In MODES 4 and 5 at times other
than OPDRVs, the probability of a vessel draindown event
resulting in a release of radioactive material into the
environment is minimal. In addition, adequate protection is
performed by the Control Room Air Supply Duct Radiation-
High Function. Therefore, this Function is not required in
other MODES and specified conditions.

2. Dr well Pressure - Hi h (PIS-64-56A-D)

High pressure in the drywell could indicate a break in the
reactor coolant pressure boundary. A high drywell pressure
signal could indicate a LOCA and will automatically initiate
the CREV System, since this could be a precursor to a
potential radiation release and subsequent radiation
exposure to control room personnel.

Drywell Pressure - High signals are initiated from four
pressure transmitters that sense drywell pressure. Four
channels of Drywell Pressure - High Function are available
(two channels per trip system) and are required to be
OPERABLE to ensure that no single instrument failure can
preclude CREV System initiation. The Drywell Pressure-
High Allowable Value was chosen to be the same as the ECCS

Drywell Pressure - High Allowable Value (LCO 3.3.5. 1).

The Drywell Pressure - High Function is required to be
OPERABLE in MODES 1, 2, and 3 to ensure that control room
personnel are protected in the event of a LOCA. In MODES 4
and 5, the Drywell Pressure - High Function is not required
since there is insufficient energy in the reactor to
pressurize the drywell to the Drywell Pressure - High
setpoint.
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(continued)

3. 4. Reactor Zone and Refuelin Floor Exhaust
Radiation - Hi h (RM-90-140, 141, 142, 143)

High secondary containment exhaust radiation is an
indication of possible gross failure of the fuel cladding.
The release may have originated from the primary containment
due to a break in the RCPB. Additionally, high radiation in
the refueling floor exhaust could be the result of a fuel
handling accident. A reactor zone or refueling floor
exhaust high radiation signal will automatically initiate
the CREV System, since this radiation release could result
in radiation exposure to control room personnel.

The reactor zone and refueling floor exhaust radiation
monitors provide two independent channels for each
ventilation exhaust path coming from the reactor zones and
the refueling zone. There are two radiation monitors (each
monitor provides one channel of each Function) and two
divisional trip systems for each unit (Units 1, 2, and 3).
Six channels of each function are available (two channels of
each Function from each unit) and are required to be
OPERABLE to ensure that no single instrument failure can
preclude CREV System initiation. The Allowable Value was
selected to ensure that the Function will promptly detect
high activity that could threaten exposure to control room
personnel.

The Reactor Zone and Refueling Floor Exhaust Radiation-
High Functions are required to be OPERABLE in MODES 1, 2,
and 3 and during movement of irradiated fuel assemblies in
the secondary containment, CORE ALTERATIONS, and operations
with a potential for draining the reactor vessel (OPDRVs),
to ensure that control room personnel are protected during a

LOCA, fuel handling event, or vessel draindown event.
During MODES 4 and 5, when these specified conditions are
not in progress (e.g., CORE ALTERATIONS), the probability of
a LOCA or fuel damage is low; thus, the Function is not
required.

(continued)
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(continued)

5. Control Room Air Su 1 Duct Radiation - Hi h
(RM-90-259A and B)

The control room air supply duct radiation monitors measure
radiation levels exterior to the inlet ducting of the CR. A

high radiation level may pose a threat to CR personnel;
thus, the CREV System is automatically initiated on a
control room air supply duct high radiation signal.

The Control Room Air Supply Duct Radiation - High Function
consists of two independent monitors. Two channels of
Control Room Air Supply Duct Radiation - High are available
and are required to be OPERABLE to ensure that no single
instrument failure can preclude CREV System initiation. The
Allowable Value was selected to ensure protection of the
control room personnel.

The Control Room Air Supply Duct Radiation - High Function
is required to be OPERABLE in MODES I, 2, and 3 and during
CORE ALTERATIONS, OPDRVs, and movement of irradiated fuel
assemblies in the secondary containment, to ensure that
control room personnel are protected during a LOCA, fuel
handling event, or vessel draindown event. During MODES 4

and 5, when these specified conditions are not in progress
(e.g., CORE ALTERATIONS), the probability of a LOCA or fuel
damage is low; thus, the Function is not required.

ACTIONS A Note has been provided to modify the ACTIONS related to
'REV System 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 CREV System 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 CREV System
instrumentation channel.

.~
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A.l

Required Action A. 1 directs entry into the appropriate
Condition referenced in Table 3.3.7. 1-1. The applicable
Condition specified in the Table is Function dependent.
Each time a channel is discovered inoperable, Condition A is
entered for that channel and provides for transfer to the
appropriate subsequent Condition.

B.l and 8.2

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the CREV System
design, an allowable out of service time of 12 hours has
been shown to be acceptable (Refs. 3 and 4) to permit
restoration of any inoperable channel to OPERABLE status.
However, this out of service time is only acceptable
provided the associated Function is still maintaining CREV

System initiation capability. A Function is considered to-
be maintaining CREV System initiation capability when
sufficient channels are OPERABLE or in trip such that an
initiation signal from the given Function will be generated
on a valid signal. For Functions 1 and 2, this would
require both PCIS trip systems to have at least one channel
of the Function OPERABLE or in trip. In this situation
(loss of CREV System initiation capability), the 12 hour
allowance of Required Action B.2 is not appropriate. If the
Function is not maintaining CREV System initiation
capability, the CREV System must be declared inoperable
within 1 hour of discovery of the loss of CREV System
initiation capability.

The 1 hour Completion Time (B. 1) is acceptable because it
minimizes risk while allowing time for restoring or tripping
of channels.

If the inoperable channel cannot be restored to OPERABLE
status within the allowable out of service time, the channel
must be placed in the tripped condition per Required
Action B.2. Placing the inoperable channel in trip would
conservatively compensate for the inoperability, restore
capability to accommodate a single failure, and allow
operation to continue. Alternately, if it is not desired to
place the channel in .trip (e.g., as in the case where

(continued)
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ACTIONS B. 1 and B.2 (continued)

placing the inoperable channel in trip would result in an
initiation), Condition E must be entered and its Required
Action taken.

C.l and C.2

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the CREV System
design, an allowable out of servic'e time of 24 hours is
provided to permit restoration of any. inoperable channel to
OPERABLE status. However, this out of service time is only
acceptable provided the associated Function is still
maintaining CREV System initiation capability. A Function
is considered to be maintaining CREV System initiation
capability when sufficient channels are OPERABLE or in trip
such that an initiation signal from the given Function will
be generated on a valid signal. For Functions 3 and 4, this
would require each unit to have at least one channel of the
Function OPERABLE or in trip. In this situation (loss of
CREV System initiation capability), the 24 hour allowance of
Required Action C.2 is not appropriate. If the Function is
not maintaining CREV System initiation capability, the CREV

System must be declared inoperable within I hour of
discovery of the loss of CREV System initiation capability.

The I hour Completion Time (C.l) is acceptable because it
minimizes risk while allowing time for restoring or tripping
of channels.

If the inoperable channel cannot be restored to OPERABLE

status within the allowable out of service time, the channel
must be placed in the tripped condition per Required
Action C.2. Placing the inoperable channel in trip performs
the intended function of the channel (starts the selected
CREV subsystem in the pressurization mode). Alternately, if
it is not desired to place the channel in trip (e.g., as in
the case where it is not desired to start the subsystem),
Condition E must be entered and its Required Action taken.

(continued)
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ACTIONS
(continued)

D.l D.2 and D.3

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the CREV System
design, Required Action D. 1 allows continued operation with
an inoperable channel provided repair is initiated in a
timely manner and the remaining OPERABLE channel is
functionally tested once per 24 hours. With two channels of
the Control Room Air Supply Duct Radiation - High function
inoperable (Required Actions D.2 and D.3), an allowed outage
time of 30 days is provided to restore at least one channel
to OPERABLE status provided that the alternate monitoring
capability is verified functional once per 12 hours. The
alternate monitoring capability is provided by the control
room particulate monitor (RM-90-53) and radiation monitor
(RM-90-8). These monitors alarm in the control room on high
activity. Upon receipt of these alarms, the operator is
required to manually isolate the control room and manually
initiate the emergency pressurization system. The 30 day
allowed outage time is based on verifying functional
capability of these two monitors and the administrative
controls that require operator action to manually initiate a
CREV subsystem.

E.l and E.2

With any Required Action and associated Completion, Time not
met, the associated CREV subsystem(s) must be placed in the
pressurization mode of op'eration per Required Action E.l to
ensure that control room personnel will be protected in the
event of a Design Basis Accident. When both CREV subsystems
are affected, Required Action E. 1 can be met with only one
CREV subsystem operating provided the redundant CREV

subsystem is placed in a condition such that it will
automatically initiate upon loss of the operating CREV

subsystem. The method used to place the CREV subsystem(s)
in operation must provide for automatically re-initiating
the subsystem(s) upon restoration of power following a loss
of power to the CREV subsystem(s). Alternately, if it is
not desired to start the subsystem(s), the CREV subsystem(s)
associated with inoperable, untripped channels must be
declared inoperable within 1 hour. (Required Action E.2).
Required Actions E.l and E.2 can be performed independently
on each CREV subsystem. That is one CREV subsystem can be

(continued)
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ACTIONS E. 1 and E.2 (continued)

placed in operation (Required Action E. 1) while the other
CREV subsystem can be declared inoperable (Required Action
E.2).

The 1 hour Completion Time is intended to allow the operator
time to place the CREV subsystem(s) in operation. The
1 hour Completion Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of
channels, for placing the associated CREV subsystem(s) in
operation, or for entering the applicable Conditions and
Required Actions for the inoperable CREV subsystem(s).

SURVEILLANCE
RE(UIREMENTS

As noted (Note 1) at the beginning of the SRs, the SRs for
each CREV System instrumentation Function are located in the
SRs column of Table 3.3.7.1-1.

The Surveillances are modified by a Note (Note 2) to
indicate that when a channel is placed in an inoperable
status solely for performance of required Sur veillances,
entry into associated Conditions and Required Actions may be
delayed for up to 6 hours, provided the associated Function
maintains CREV System initiation 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
(Refs. 3 and 4) 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 CREV System will initiate
when necessary.

The Surveillances are modified by a third Note (Note 3) to
indicate that for Functions 3 and 4, when a channel is
placed in an inoperable status solely for performance of
required testing or maintenance, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours for a CHANNEL FUNCTIONAL TEST and for up to 24 hours
for a CHANNEL CALIBRATION or maintenance, provided the
downscale trip of the inoperable channel is placed in the
tripped condition. Upon completion of the Surveillance or

0
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SURVEILLANCE
RE(UIRENENTS

(continued)

maintenance, or expiration of the 6 hour or 24 hour
allowance, the channel must be returned to OPERABLE status
or the applicable Condition entered and Required Actions
taken.

SR 3.3.7.1.1

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
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the 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
channel status during normal operational use of the displays
associated with channels required by the LCO.

SR 3.3.7.1.2

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.

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.7.1.2 (continued)

The Frequency of 92 days is based on the reliability
analyses of References 3 and 4.

This Surveillance for Functions 3 and 4 shall=consist of
verifying the High Voltage Power Supply (HVPS) voltage at
the Sensor and Convertors (detectors) is within its design
limits. A CHANNEL FUNCTIONAL TEST as defined in
Section 1.1, "Definitions" shall be performed once per
18 months as par't of the CHANNEL CALIBRATION for
Functions 3 and 4.

SR 3.3.7.1.3 and SR 3.3.7.1.5

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.

The Frequencies are based upon the magnitude of equipment
drift in the setpoint analysis.

SR 3.3.7.1.4 and SR 3.3.7.1.6

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initiation logic for a specific
channel. The system functional testing performed in
LCO 3.7.3, "Control Room Emergency Ventilation (CREV)
System," overlaps this Surveillance to provide complete
testing of the assumed safety function.

The 184 day Frequency for Function 5 is based on equipment
capability. The 18 month Frequency for Functions 1, 2, 3,
and 4 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 their designated Frequencies.

.0
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REFERENCES 1. FSAR, Section 10.12.5.3.

2. FSAR, Section 14.6.3.7.

3. GENE-770-06-1, "Bases for Changes to Surveillance Test
Intervals and Allowed Out-of-Service Times for
Selected Instrumentation Technical Specifications,"
February 1991.

4. NEDC-31677P-A, "Technical Specification Improvement
Analysis for BWR Isolation Actuation Instrumentation,"
July 1990.

5. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3.3 INSTRUMENTATION

~ ~B 3.3.8. 1 Loss of Power (LOP) Instrumentation

BASES

BACKGROUND Successful operation of the required safety functions of the
Emergency Core Cooling Systems (ECCS) is dependent upon the
availability of adequate power sources for energizing the
various components such as pump motors, motor operated
valves, and the associated control components. The LOP

instrumentation monitors the 4.16 kV shutdown boards.
Offsite power is the preferred source of power for the
4. 16 kV shutdown boards. If the monitors determine that
insufficient power is available, the boards are disconnected
from the offsite power sources and connected to the onsite
diesel generator (DG) power sources.

Each 4.16 kV shutdown board has its own independent LOP

instrumentation and associated trip logic. The voltage for
each board is monitored at two levels, which can be
considered as two different undervoltage Functions: Loss of
Voltage and 4.16 kV Shutdown Board Undervoltage Degraded
Voltage. Each Function causes various board transfers and
disconnects.

The Degraded Voltage Function is monitored by three
undervoltage relays for each shutdown board, whose outputs
are arranged in a two-out-of-three logic configuration
(Ref. 1). The channels include electronic equipment (e.g.,
trip relays) that compare measured input signals with
pre-established setpoints. When the setpoint is exceeded,
the channel output relay deenergizes, which then outputs a
LOP trip signal to the shutdown board logic.

The Loss of Voltage Function is monitored by two
undervoltage relay pairs for each shutdown board, where
outputs are arranged in a two-out-of-two logic configuration
(Ref. 1). The channels include four electro-mechanical
relays, two of which must deenergize to start the associated
diesel generator and another two which must deenergize to
initiate load shed of the associated 4. 16 kV shutdown board.
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The LOP instrumentation is required for Engineered Safety
Features to function in any accident with a loss of offsite
power. The required channels of LOP instrumentation ensure
that the ECCS and other assumed systems powered from the
DGs, provide plant protection in the event of any of the
Reference 2, 3, and 4 analyzed accidents in which a loss of
offsite power is assumed. The initiation of the DGs on loss
of offsite power, and subsequent initiation of the ECCS,
ensure that the fuel peak cladding temperature remains below
the limits of 10 CFR 50.46.

Accident analyses credit the loading of the DG based on the
loss of offsite power concurrent with a loss of coolant
accident. The diesel starting and loading times have been
included in the delay time associated with each safety
system component requiring DG supplied power following a
loss of offsite power.

The LOP instrumentation satisfies Criterion 3 of the NRC

Policy Statement (Ref. 5).

The OPERABILITY of the LOP instrumentation is dependent upon
the OPERABILITY of the individual instrumentation channel
Functions specified in Table 3.3.8.1-1. Each Function must
have a required number of OPERABLE channels per 4. 16 kV
shutdown board, with their setpoints within the specified
Allowable Values. A channel is inoperable if its actual
trip setpoint is not within its required Allowable Value.
The actual setpoint is calibrated consistent with applicable
setpoint methodology assumptions.

The Allowable Values are specified for each Function in the
Table. Nominal trip setpoints are specified in the setpoint
calculations. The nominal setpoints are selected to ensure
that the setpoints do not exceed the Allowable Value between
CHANNEL CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within the
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., degraded voltage), and when the
measured output value of the process parameter exceeds the
setpoint, the associated device (e.g., trip relay) changes
state. The analytic limits are derived from the limiting

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

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 in this manner
provide adequate protection because instrumentation
uncertainties, process effects, calibration tolerances,
instrument drift, and severe environmental effects (for unit
channels that must function in harsh environments as defined
by 10 CFR 50.49) are accounted for.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis. The channel devices for each shutdown board
are listed in Table B 3.3.8. 1-1.

1. 4. 16 kV Shutdown Board Undervolta e Loss of Volta e

e
Loss of voltage on a 4. 16 kV shutdown board indicates that
offsite power may be completely lost to the respective
shutdown board and is unable to supply sufficient power for
proper operation of the applicable equipment. Therefore,,
the power supply to the board is transferred from offsite
power to DG power upon total loss of shutdown board voltage
for 1.5 seconds. The transfer will not occur if the voltage
recovers to the specified Allowable Value for Reset Voltage
within 1.5 seconds. This ensures that adequate power will
be available to the required equipment.

The Time Delay Allowable Values are long enough to provide
time for the offsite power supply to recover to normal
voltages, but short enough to ensure that power is available
to the required equipment.

One channel of 4. 16 kV Shutdown Board Undervoltage (Loss of
Voltage) Function per associated shutdown board is only
required to be OPERABLE when the associated DG is required
to be OPERABLE to ensure that no single instrument failure
can preclude the DG function. Refer to LCO 3.8. 1, "AC

Sources - Operating," and 3.8.2, "AC Sources - Shutdown,"
for Applicability Bases for the DGs.

(continued)
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(continued)

2. 4. 16 kV Shutdown Board Undervolta e De raded Volta e

A reduced voltage condition on a 4. 16 kV shutdown board
indicates that, while offsite power may not be completely
lost to the respective shutdown board, available power maybe
insufficient for starting large ECCS motors without risking
damage to the motors that could disable the ECCS function.
Therefore, power supply to the board is transferred from
offsite power to onsite DG power when the voltage on the
board drops below the Degraded Voltage Function Allowable
Values (degraded voltage with a time delay). This ensures
that adequate power will be available to the required
equipment.

The Board Undervoltage Allowable Values are low enough to
prevent inadvertent power supply transfer, but high enough
to ensure that sufficient power is available to the required
equipment. The Time Delay Allowable Values are long enough
to provide time for the offsite power supply to recover to
normal voltages, but short enough to ensure that sufficient
power is available to the required equipment.

One channel of 4. 16 kV Shutdown Board Undervoltage (Degraded
Voltage) Function per associated board is only required to
be OPERABLE when the associated DG is required to be
OPERABLE to ensure that no single instrument failure can
preclude the DG function. Refer to LCO 3.8.1 and LCO 3.8.2
for Applicability Bases for the DGs.

ACTIONS A Note has been provided to modify the ACTIONS related to
LOP 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 LOP instrumentation channels provide appropriate
compensatory measures for separate inoperable channels.

(continued)

BFN-UNIT 2 B 3.3-203 Amendment *Rl



LOP Instrumentation
B 3.3.8.1

BASES

ACTIONS
(continued)

As such, a Note has been provided that allows separate
Condition entry for each inoperable LOP instrumentation
channel.

A.l and A.2

With one of the three phase-to-phase degraded voltage relays
inoperable, Required Action A.2 provides a 15 day allowable
out of service time to restore the relay to OPERABLE status
provided the other two phase-to-phase degraded voltage
relays and the loss of voltage relay channel on that
shutdown board are OPERABLE. Immediate verification of the
OPERABILITY of the other phase-to-phase degraded voltage
relays and loss of voltage relay channel are therefore
required (Required Action A. 1). This may be performed as an
administrative check by examining logs or other information
to determine if this equipment is out of service for
maintenance or other reasons. It does not mean to perform
the Surveillances needed to demonstrate OPERABILITY of this
equipment. If the OPERABILITY of this equipment cannot be
verified, however, Condition D must be entered immediately.
The 15 day allowable out of service time is justified based
on the two-out-of-three permissive logic scheme provided for
these relays. If the inoperable relay cannot be restored to
OPERABLE status within the allowable out of service time,
the degraded voltage 'relay channel must be placed in the
tripped condition per Required Action A.2. Placing the
inoperable channel in trip would conservatively compensate
for the inoperability, restore capability to accommodate a

single failure (within the LOP instrumentation), and allow
operation to continue. Alternately, if it is not desired to
place the channel in trip (e.g., as in the case where
placing the channel in trip would result in a DG

initiation), Condition E must be entered and its Required
Action taken.

B.l and B.2

With one or more loss of voltage relay channels inoperable,
the Function is not capable of performing the intended
function. Required Action B.2 provides a 10 day allowable
out of service time provided the degraded voltage relay
channel on that shutdown board is OPERABLE. Immediate
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ACTIONS B. 1 and 8.2 (continued)

verification of the OPERABILITY of the degraded voltage .

relay channel is therefore required (Required Action B.l).
This may be performed as an administrative check by
examining logs or other information to determine if this
equipment is out of service for maintenance or other
reasons. -. It does not mean to perform the Surveillances
needed to demonstrate OPERABILITY of this equipment. If the
OPERABILITY of this equipment cannot be verified, however,
Condition D must be entered immediately. The 10 day
allowable out of service time is justified since the
degraded voltage relay channel on the same shutdown board is
independent of the loss of voltage relay channel and will
continue to function and start the diesel generators on a
complete loss of voltage. If the inoperable channel cannot
be restored to OPERABLE status within the allowable out of
service time, the channel must be placed in the tripped
condition per Required Action B.2. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single
failure (within the LOP instrumentation), and allow
operation to continue. Alternately, if it is not desired to
place the channel in trip (e.g., as in the case where
placing the channel in trip would result in a DG

initiation), Condition E must be entered and its Required
Action taken.

C.l and C.2

With one or more degraded voltage relay channels inoperable,
the Function is not capable of performing the intended
function. Required Action C.2 provides a 10 day allowable
out of service time provided the loss of voltage relay
channel on that shutdown board is OPERABLE. Immediate
verification of the OPERABILITY of the loss of voltage relay
channel is therefore required (Required Action C. 1). This
may be performed as an administrative check by examining
logs or other information to determine if this equipment is
out of service for maintenance or other reasons. It does
not mean to perform the Surveillances needed to demonstrate
OPERABILITY of this equipment. If the OPERABILITY of this
equipment cannot be 'verified however, Condition D must be
entered immediately. The 10 day allowable out of service

(continued)

BFN-UNIT 2 B 3.3-205 Amendment *Rl



LOP Instrumentation
B 3.3.8.1

BASES

I ACTIONS C. I and C.2 (continued)

time is justified since the loss of voltage relay channel on
the same shutdown board is independent of the degraded
voltage relay channel and will continue to function and
start the diesel generators on a complete loss of voltage.
If the inoperable channel cannot be restored to OPERABLE
status within the allowable out of service time, the channel
must be placed in the tripped condition per Required
Action C.2. Placing the inoperable channel in trip would
conservatively compensate for the inoperability, restore
capability to accommodate a single failure (within the LOP

instrumentation), and allow operation to continue.
Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the channel in trip
would result in a DG initiation), Condition E must be
entered and its Required Action taken.

I

D.l and 0.2

With the degraded voltage relay channel and the loss of
voltage relay channel inoperable on the same shutdown board,
the associated diesel generator will not automatically start
upon degraded voltage or complete loss of voltage on that
shutdown board. In this situation, Required Action D.2
provides a 5 day allowable out of service time provided the
other shutdown boards and undervoltage relays are OPERABLE.
Immediate verification of the OPERABILITY of the other
shutdown boards and undervoltage relays is therefore
required (Required Action D. I). This may be performed as an
administrative check by examining logs or other information
to determine if this equipment is out of service for
maintenance or other reasons. It does not mean to perform
the Surveillances needed to demonstrate OPERABILITY of this
equipment. If the OPERABILITY of this equipment cannot be
verified, however, Condition E must be entered immediately.
The 5 day allowable out of service time is justified based
on the remaining redundancy of the 4. 16 kV Shutdown Boards.
The 4. 16 kV Shutdown Boards have a similar allowable out of
service time. If the inoperable channel cannot be restored
to OPERABLE status within the allowable out of service time,
the channel must be placed in the tripped condition per

e
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ACTIONS D. 1 and D.2 (continued)

Required Action D.2. Placing the inoperable channel in trip
would conservatively compensate for the inoperability,
restore capability to accommodate a single failure (within
the LOP instrumentation), and allow operation to continue.
Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the channel in trip
would result in a DG initiation), Condition E must be
entered and its Required Action taken.

E.1

If any Required Action and associated Completion Time are
not met, the associated Function is not capable of
performing the intended function. Therefore, the associated
DG(s) is declared inoperable immediately. This requires
entry into applicable Conditions and Required Actions of
LCO 3.8. 1 and LCO 3.8.2, which provide appropriate actions
for the inoperable DG(s).

SURVEILLANCE
REQUIREMENTS

As noted (Note 1) at the beginning of the SRs, the SRs for
each LOP instrumentation Function are located in the SRs

column of Table 3.3.8.1-1.

SR 3.3.8.1.1 and SR 3.3.8.1.2

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.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

(continued)
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SR 3.3.8. 1. 1 and SR 3.3.8. 1.2 (continued)

The Frequency is based upon the calibration interval assumed
in the determination of the magnitude of equipment drift in
the setpoint analysis.

SR 3.3.8.1.3

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required actuation logic for a specific
channel. The system functional testing performed in
LCO 3.8. 1 and LCO 3.8.2 overlaps this Surveillance to
provide complete testing of the assumed safety functions.

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.

REFERENCES 1. FSAR, Figure 8.4-4.

2. FSAR, Section 6.5.

3. FSAR, Section 8.5.4.

4. FSAR, Chapter 14.

5. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July=23, 1993.
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Table 8 3.3.8.1-1 (Page 1 of 2)
Loss of Power Instrunentation Channel Device Identification

. 6 kv Shutdown Board A

(Loss of Voltage)
1.a Board Undervoltage - Board Load Shedding

1.b Board Undervoltage - Diesel Start Time Delay

(Degraded Voltage)
2.a Board Undervoltage

2.b.1
2.b.2
2.b.3
2.b.4

Initial DieseL Start and Load Shedding Time Delay
Diesel Start Time Delay
Board Load Shedding Time Delay
Diesel Generator Breaker Closure Time Delay

4.16 kV Shutdown Board 8
(Loss of VoL'tage)
1.a Board Undervoltage - Board Load Shedding

1.b Board Undervoltage - Diesel Start Time Delay

(Degraded Voltage)
2.a Board UndervoLtage

2.b.1 Initial Diesel Start and Load Shedding Time Delay
2.b.2 Diesel Start Time Delay
2.b.3 Board Load Shedding Time Delay
2.b.4 Diesel Generator Breaker Closure Time Delay

(Degraded Voltage)
2.a Board Undervoltage

2.b.1 Initial Diesel Start and Load Shedding Time Delay
2.b.2 DieseL Start Time Delay
2.b.3 Board Load Shedding Time Delay
2.b.4 Diesel Generator Breaker Closure Time Delay

4 16 kV Shutdown Board C

(Loss of Voltage)
1.a Board Undervoltage - Board Load Shedding

1.b Board Undervoltage - Diesel Start Time Delay

CHNNEL DEVICES
(QIIDs)

27SA gA and 27SA gC
(27-211-OOOA/12E 8 /12F)
27DA IIA and 27DA gc
(27-211.000A/12A B /128)

27-211-1A, 27-211-18, and 27-211-1C
(27-211-000A/23A, /238, 8 /23C)
2-211-1A (02-211-0001A)
2-211-2A (02-211-0002A)
2-211-3A (02-211-0003A)
2-211-4A (02-211-0004A)

27SB gA and 27SB gc
(27.211-0008/12E 8 /12F)
27DB ggL and 27DB gC
(27-211-0008/12A 8 /128)

27-211-2A, 27-211-28, and 27-211-2C
(27-211-0008/21A, /218I /21C)
2-211-18 (02-211-00018)
2-211.28 (02-211-00028)
2-211-38 (02-211-00038)
2-211-48 (02-211-00048)

27SC gVL and 27SC gc
(27-211-000C/11E 8 /11F)
27DC gA and 27DC gC
(27-211-000C/11A IL /118)

27-211-3A, 27-211-38, and 27-211-3C
(27-211-OOOC/25A, /258, /25C)
2-2'11-1C (02-2'11-0001C)
2-211-2C (02-211-0002C)
2-211-3C (02-211 0003C)
2-211-4C (02-211-0004C)
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LOP Instrunentati on
B 3.3.8.1

Table B 3.3.8.1-1 (Page 2 of 2)
Loss of PoMer Instrunentation Channel Device Identification

.1 kv S utdom Board D

(Loss of Voltage)
1.a Board Undervoltage - Board Load Shedding

1.b Board Undervoltage - Diesel Start Time Delay

(Degraded Voltage)
2.a Board Undervoltage

2.b.1 Initial Diesel Start and Load Shedding Time Delay
2.b.2 Diesel Start Time Delay
2.b.3 Board Load Shedding Time Delay
2.b.4 Diesel Generator Breaker Closure Time Delay

CIIAMXEL DEVICES
(INIDs)

27SD giA and 27SD gC
(27-211-0000/11E & /11F)
27DD st and 27DD gC
(27.211-0000/11A 5 /11B)

27-211-4A, 27-211.48, and 27-211-4C
(27-211-OOOD/21A, /21B, /21C)
2-211-1D (02-211-0001D)
2-211-2D (02-211-00020)
2.211-3D (02-211.00030)
2-211-4D (02-211-0004D)
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RPS Electric Power Monitoring
B 3.3.8.2

B 3. 3 INSTRUMENTATION~

~B 3.3.8.2 Reactor Protection System (RPS) Electric Power Monitoring

BASES

BACKGROUND RPS Electric Power Monitoring System is provided to isolate
the RPS bus from the motor generator (MG) set or an
alternate power supply in the event of overvoltage,
undervoltage, or underfrequency. This system protects the
loads connected to the RPS bus against unacceptable voltage
and frequency conditions (Ref. 1) and forms an important
part of the primary success path of the essential safety
circuits. Some of the essential equipment powered from the
RPS buses includes the RPS logic and scram solenoids.

RPS electric power monitoring assembly will detect any
abnormal high or low voltage or low frequency condition in
the outputs of the two MG sets or the alternate power supply
and will de-energize its respective RPS bus, thereby causing
all safety functions normally powered by this bus to
de-energize.

In the event of failure of an RPS Electric Power Monitoring
System (e.g., both in series electric power monitoring
assemblies), the RPS loads may experience significant
effects from the unmonitored power supply. Deviation from
the nominal conditions can potentially cause damage to the
scram solenoids and other Class 1E devices.

In the event of a low voltage condition for an extended
period of time, the scram solenoids can chatter and
potentially lose their pneumatic control capability,
resulting in a loss of primary scram action.

In the event of an overvoltage condition, the RPS logic
relays and scram solenoids may experience a voltage higher
than their design voltage. If the overvoltage condition
persists for an extended time period, it may cause equipment
degradation and the loss of plant safety function.

Two redundant Class lE contactors are connected in series
between each RPS bus and its MG set, and between each RPS

bus and its alternate power supply. Each of these
contactors has an associated independent set of Class lE

BFN-UNIT 2 B 3.3-211
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RPS Electric Power Monitoring
B 3.3.8.2

BASES

BACKGROUND
(continued)

overvoltage, undervoltage, and underfrequency sensing logic.
Together, a contactor and its sensing logic constitute an
electric power monitoring assembly. If the output of the HG

set exceeds predetermined limits of overvoltage,
undervoltage, or underfrequency, for ) 4 seconds, a trip
relay driven by this logic circuitry opens the contactor,
which removes the associated power supply from service.. The
timer is common to the three trip relays.

APPLICABLE
SAFETY ANALYSES

The RPS electric power monitoring is necessary to meet the
assumptions of the safety analyses by ensuring that the
equipment powered from the RPS buses can perform its
intended function. RPS electric power monitoring provides
protection to the RPS and other systems that receive power
from the RPS buses, by acting to disconnect the RPS from the
power supply under specified conditions that could damage
the RPS bus powered equipment.

RPS electric power monitoring satisfies Criterion 3 of the
NRC Policy Statement (Ref. 2).

LCO The OPERABILITY of each RPS electric power monitoring
assembly is dependent on the OPERABILITY of the overvoltage,
undervoltage, and underfrequency logic, as well as the
OPERABILITY of the associated contactor. Two electric power
monitoring assemblies are required to be OPERABLE for each
inservice power supply. This provides redundant protection
against any abnormal voltage or frequency conditions to
ensure that no single RPS electric power monitoring assembly
failure can preclude the function of RPS bus powered
components. Each inservice electric power monitoring
assembly's trip logic setpoints are required to be within
the specified Allowable Value. The actual setpoint is
calibrated consistent with applicable setpoint procedures
(nominal trip setpoint).

Allowable Values are specified for each RPS electric power
monitoring assembly trip logic (refer to SR 3.3.8.2.2).
Nominal trip setpoints are specified in the setpoint
calculations. The nominal setpoints are selected based on
engineering judgment and operational experience to ensure

(continued)
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RPS Electric Power Monitoring
B 3.3.8.2

BASES

LCO
(continued)

that the setpoints do not exceed the Allowable Value between
CHANNEL CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within its
Allowable Value, is acceptable. A channel is inoperable if
its actual trip setpoint is not within its required
Allowable Value. 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., overvoltage), and when the measured output value of
the process parameter exceeds the setpoint, the associated
device (e.g., trip relay) changes state.

The Allowable Values for the instrument settings are based
on the RPS continuously providing a 56 Hz, 120 V i 10/ (to
all equipment), and 115 V k 10 V (to scram and HSIV
solenoids). The most limiting voltage requirement and
associated line losses determine the settings of the
electric power monitoring instrument channels. The settings
are calculated based on the loads on the buses and RPS HG

set or alternate power supply being 120 VAC and 60 Hz.

APPLICABILITY The operation of the RPS electric power monitoring
assemblies is essential to disconnect the RPS bus powered
components from the HG set or alternate power supply during
abnormal voltage or frequency conditions. Since the
degradation of a nonclass 1E source supplying power to the
RPS bus can occur as a result of any random single failure,
the OPERABILITY of the RPS electric power monitoring
assemblies is required when the RPS bus powered components
are required to be OPERABLE. This results in the RPS

Electric Power Monitoring System OPERABILITY being required
in MODES 1, 2, and 3; and in MODES 4 and 5 with any control
rod withdrawn from a core cell containing one or more fuel
assemblies (a control rod withdrawn in NODE 4 is only
allowed by Special Operations LCO 3. 10.4, "Single Control
Rod Withdrawal - Cold Shutdown" ).

e
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RPS Electric Power Honitoring
8 3.3.8.2

ACTIONS A.l

If one RPS electric power monitoring assembly for an
inservice power supply (MG set or alternate) is inoperable,
or one RPS electric power monitoring assembly on each
inservice power supply is inoperable, the OPERABLE assembly
will still provide protection to the RPS bus powered
components under degraded voltage or frequency conditions.
However, the reliability and redundancy of the RPS Electric
Power Monitoring System is reduced, and only a limited time
(72 hours) is allowed to restore the inoperable assembly to
OPERABLE status. If the inoperable assembly cannot be
restored to OPERABLE status, the associated power supply(s)
must be removed from service (Required Action A. 1). This
places the RPS bus in a safe condition. An alternate power
supply with OPERABLE power monitoring assemblies may then be
used to power the RPS bus.

The 72 hour Completion Time takes into account the remaining
OPERABLE electric power monitoring assembly and the low
probability of an event requiring RPS electric power
monitoring protection occurring during this period. It
allows time for plant operations personnel to take
corrective actions or to place the plant in the required
condition in an orderly manner and without challenging plant
systems.

Alternately, if it is not desired to remove the power supply
from service (e.g., as in the case where removing the power
supply(s) from service would result in a scram or
isolation), Condition C or D, as applicable, must be entered
and its Required Actions taken.

B.1

If both power monitoring assemblies for an inservice power
supply (HG set or alternate) are inoperable or both power
monitoring assemblies in each inservice power supply are
inoperable, the system protective function is lost. In this
condition, 1 hour is allowed to restore one assembly to
OPERABLE status for each inservice power supply. If one
inoperable assembly for each inservice power supply cannot
be restored to OPERABLE status, the associated power
supply(s) must be removed from service within 1 hour

(continued)
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RPS Electric Power Monitoring
B 3.3.8.2

BASES

ACTIONS B. 1 (continued)

(Required Action B. 1). An alternate power supply with
OPERABLE assemblies may then be used to power one RPS bus.
The 1 hour Completion Time is sufficient for the plant
operations personnel to take corrective actions and is
acceptable because it minimizes risk while allowing time for
res'toration or removal from service of the electric power
monitoring assemblies.

Alternately, if it is not desired to remove the power
supply(s) from service (e.g., as in the case where removing
the power supply(s) from service would result in a scram or
isolation), Condition C or D, as applicable, must be entered
and its Required Actions taken.

C.l and C2

If any Required Action and associated Completion Time of
Condition A or B are not met in NODE 1, 2, or 3, a plant
shutdown must be performed. This places the plant in a
condition where minimal equipment, powered through the
inoperable RPS electric power monitoring assembly(s), is
required and ensures that the safety function of the RPS

(e.g., scram of control rods) is not required. The plant
shutdown is accomplished by placing the plant in NODE 3

within 12 hours and in NODE 4 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

D. 1

If any Required Action and associated Completion Time of
Condition A or B are not met in NODE 4 or 5, with any
control rod withdrawn from a core cell containing one or
more fuel assemblies, the operator must immediately initiate
action to fully insert all inser table control rods in core
cells containing one or more fuel assemblies. Required
Action D.l results in the least reactive condition for the
reactor core and ensures that the safety function of the RPS

(e.g., scram of control rods) is not required.

0 (continued)
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RPS Electric Power Monitoring
B 3.3.8.2

BASES (conti.nued)

SURVEILLANCE
REQUIREMENTS

SR 3.3.8.2.1

A CHANNEL FUNCTIONAL TEST is performed on each overvoltage,
undervoltage, and underfrequency 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 184 day Frequency is based on operating experience and
the need to calibrate the instrument loop and sensor.

SR 3.3.8.2.2

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.

The Frequency is based on the assumption of a 184 day
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

SR 3.3.8.2.3

Performance of a system functional test demonstrates that,
with a required system actuation (simulated or actual)
signal, the logic of the system will automatically trip open
the associated power monitoring assembly. Only one signal
per power monitoring assembly is required to be tested.
This Surveillance overlaps with the CHANNEL CALIBRATION to
provide complete testing of the safety function. The system
functional test of the Class 1E contactors is included as
part of this test to provide complete testing of the safety
function. If the contactors are incapable of operating, the
associated electric power monitoring assembly would be
inoperable.

(continued)
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RPS Electric Power Monitoring
B 3.3.8.2

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.8.2.3 (continued)

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
Su} veillance 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.

REFERENCES 1. FSAR, Section 7.2.3.2.

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

(
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RPS Instrumentation
B 3.3.1.1

BASES

BACKGROUND
(continued)

The RPS is comprised of two independent trip systems
(A and B) with two logic channels in each trip system (logic
channels Al and A2, Bl and B2) as shown in Reference 1. The
outputs of the logic channels in a trip system are combined
in a one-out-of-two logic so that either channel can trip
the associated trip system. The tripping of both trip
systems will produce a reactor scram. This logic
arrangement is referred to as a one-out-of-two taken twice
logic. Each trip system can be reset by use of a reset
switch. If a full.scram occurs (both trip systems trip), a
relay prevents reset of the trip systems for 10 seconds
after the full scram signal is received. This 10 second
delay on reset ensures that the scram function will be
completed.

Two scram pilot valves are located in the hydraulic control
unit for each control rod drive (CRD). Each scram pilot
valve is solenoid operated, with the solenoids normally
energized. The scram pilot valves control the air supply to
the scram inlet and outlet valves for the associated CRD.
When either scram pilot valve solenoid is energized, air
pressure holds the scram valves closed and, therefore, both
scram pilot valve solenoids must be de-energized to cause a
control rod to scram. The scram valves control the supply
and discharge paths for the CRD water during a scram. One
of the scram pilot valve solenoids for each CRD is
controlled by trip system A, and the other solenoid is
controlled by trip system B. Any trip of trip system A in
conjunction with any trip in trip system B results in
de-energizing both solenoids, air bleeding off, scram valves
opening, and control rod scram.

The backup scram valves, which energize on a full scram
signal to depressurize the scram air header, are also
controlled by the RPS. Additionally, the RPS System
controls the SDV vent and drain valves such that when both
trip systems trip, the SDV vent and drain valves close to
isolate the SDV.

i
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RPS Instrumentation
B 3.3.1.1

BASES (continued)

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The actions of the RPS are assumed in the safety analyses of
References 1, 2, and 3. The RPS initiates a reactor scram
when monitored parameter values exceed the Allowable Values,
specified by the setpoint methodology and listed in
Table 3.3. 1. 1-1 to preserve the integrity of the fuel
cladding, the reactor coolant pressure boundary (RCPB), and
the containment by minimizing the energy that must be
absorbed following a LOCA.

RPS instrumentation satisfies Criterion 3 of the NRC Policy
Statement (Ref. 10). Functions not specifically credited in
the accident analysis are retained for the overall
redundancy and diversity of the RPS as required by the NRC

approved licensing basis.

The OPERABILITY of the RPS is dependent on the OPERABILITY
of the individual instrumentation channel Functions
specified in Table 3.3.1.1-1. Each Function must have a
required number of OPERABLE channels per RPS trip system,
with their setpoints within the specified Allowable Value,
where appropriate. The setpoint is calibrated consistent
with applicable setpoint methodology assumptions (nominal
trip setpoint).

Allowable Values are specified for each RPS Function
specified in the Table. Nominal trip setpoints are
specified in the setpoint calculations. The nominal
setpoints are selected to ensure that the actual setpoints
do not exceed the Allowable Value between successive CHANNEL
CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within its
Allowable Value, is acceptable. A channel is inoperable if
its actual trip setpoint is not within its required
Allowable Value.

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
vessel water level), 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 from the analytic limits, corrected for
calibration, process, and some of the instrument errors.

BFN-UNIT 3 B 3.3-3
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RPS Instrumentation
B 3.3.1.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

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 OPERABILITY of scram pilot valves and associated
solenoids, backup scram valves, and SDV valves, described in
the Background section, are not addressed by this LCO.

The individual Functions are required to be OPERABLE in the
MODES or other specified conditions in the Table, which may
require an RPS trip to mitigate the consequences of a design
basis accident or transient. To ensure a reliable scram
function, a combination of Functions are required in each
MODE to provide primary and diverse initiation signals.

The only MODES specified in Table 3.3.1.1-1 are MODES 1

(which encompasses x 30% RTP) and 2, and MODE 5 with any
control rod withdrawn from a core cell containing one or
more fuel assemblies. No RPS Function is required in
MODES 3 and 4 since all control rods are fully'inserted and
the Reactor Mode Switch Shutdown Position control rod
withdrawal block (LCO 3.3.2.1) does not allow any control
rod to be withdrawn. In MODE 5, control rods withdrawn from
a core cell containing no fuel assemblies do not affect the
reactivity of the core and, therefore, are not required to
have the capability to scram. Provided all other control
rods remain inserted, no RPS function is required. In this
condition, the required SDM (LCO 3. 1. 1) and refuel position
one-rod-out interlock (LCO 3.9.2) ensure that no event
requiring RPS will occur.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

(continued)
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B 3.3.1.1

BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

Intermediate Ran e Monitor IRH

l.a. Intermediate Ran e Monitor Neutron Flux - Hi h

The IRMs monitor neutron flux levels from the upper range of
the source range monitor (SRM) to the lower range of the
average power range monitors (APRHs). The IRMs are capable
of generating trip signals that can be used to prevent fuel
damage resulting from abnormal operating transients in the
intermediate power range. In this power range, the most
significant source of reactivity change is due to control
rod withdrawal. The IRH mitigates control rod withdrawal
error events and is diverse from the rod worth minimizer
(RWH), which monitors and controls the movement of control
rods at low power. The RWH prevents the withdrawal of an
out of sequence control rod during startup that could result
in an unacceptable neutron flux excursion (Ref. 2). The IRH
provides mitigation of the neutron flux excursion. To
demonstrate the capability of the IRM System to mitigate
control rod withdrawal events, generic analyses have been
performed (Ref. 3) to evaluate the consequences of control
rod withdrawal events during startup that are mitigated only
by the IRH. This analysis, which assumes that one IRM
channel in each trip system is bypassed, demonstrates that
the IRMs provide protection against local control rod
withdrawal errors and results in peak fuel energy
depositions below the 170 cal/gm fuel failure threshold
criterion.

The IRHs are also capable of limiting other reactivity
excursions during startup, such as cold water injection
events, although no credit is specifically assumed.

The IRH System is divided into two groups of IRM channels,
with four IRH channels inputting to each trip system. The
analysis of Reference 3 assumes that one channel in each
trip system is bypassed. Therefore, six channels with three
channels in each trip system are required for IRH
OPERABILITY to ensure that no single instrument failure will
preclude a scram from this Function on a valid signal. This
trip is active in each of the 10 ranges of the IRH, which
must be selected by the operator to maintain the neutron
flux within the monitored level of an IRH range.

(continued)
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8 3.3.1.1

BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

0

l.a. Intermediate Ran e Monitor Neutron Flux - Hi h

(continued)

The analysis of Reference 3 has adequate conservatism to
permit an IRM Allowable Value of 120 divisions of a
125 division scale.

The Intermediate Range Monitor Neutron Flux - High Function
must be OPERABLE during MODE 2 when control rods may be
withdrawn and the potential for criticality exists. In
MODE 5, when a cell with fuel has its control rod withdrawn,
the IRHs provide monitoring for and protection against
unexpected reactivity excursions. In MODE 1, the APRH
System and the RBM provide protection against control rod
withdrawal error events and the IRHs are 'not required.

1.b. Intermediate Ran e Monitor - Ino

This trip signal provides assurance that a minimum number of
IRHs are OPERABLE. Anytime an IRH 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 IRH 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
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 thi's Function.

This Function is required to be OPERABLE when the
Intermediate Range Monitor Neutron Flux - High Function is
required.

(continued)
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B 3.3.1.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

Avera e Power Ran e Monitor

2.a. Avera e Power Ran e Monitor Neutron Flux - Hi h
Setdown

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. For operation at
low power (i.e., NODE 2), the Average Power 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 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/o RTP.

The APRM System is divided into two groups of channels 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

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

2.a. Avera e Power Ran e Monitor Neutron Flux - Hi h
Setdown (continued)

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.

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 5 with any control rod
withdrawn from a core cell containing one or more fuel
assemblies. The requirement for operability is not
applicable if the Source Range Monitors (SRMs) are connected
to give a noncoincidence, High Flux Scram, at 5 X 10'PS.
The SRMs can be configured to provide a High Flux Scram by
removing eight shorting links. The ability of the SRMs to
provide a High Flux Scram is in addition to the capability
of the Intermediate Range Monitors (IRMs) and thus, an
exception to the requirement for the Ave} age Power Range
Monitor Neutron Flux--High, Setdown Function can be taken.

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 I, 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. Avera e Power Ran e Monitor Flow Biased Simulated
Thermal Power - Hi h

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
core flows, the setpoint is reduced proportional to the

(continued)
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SAFETY ANALYSE
LCO, and
APPLICABILITY

S,
2.b. Avera e Power Ran e Monitor Flow Biased Simulated
Thermal Power - Hi h (continued)

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
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 Simulated
Thermal Power - High Function setpoint is exceeded.

The APRM System is divided into two groups of channels with
thre'e 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 Flow Biased Simulated Thermal
Power - High 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. 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. Each APRM channel receives a

total drive flow signal representative of total core flow.
The total drive flow signals are generated by two flow
units, one of which supplies signals to the trip system A

APRMs, while the other one supplies signals to the trip
system B APRMs. Each flow unit signal is provided by
summing up the flow signals from the two recirculation
loops. Each required Average Power Range Monitor Flow
Biased Simulated Thermal Power - High channel requires an

input from its associated OPERABLE flow unit.

(continued)
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2.b. Avera e Power Ran e Monitor Flow Biased Simulated
Thermal Power - Hi h (continued)

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 I 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. Avera e Power Ran e Monitor Fixed Neutron Flux - Hi h

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

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

(continued)
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2.c. Avera e Power Ran e Monitor Fixed Neutron Flux - Hi h
(continued)

Average Power Range Monitor Fixed Neutron Flux - High 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. 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.

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.

2.d. Avera e Power Ran e Monitor - Downscale

This signal ensures that there is adequate Neutron
Monitoring System protection if the reactor mode switch is
placed in the run position prior to the APRMs coming on
scale. With the reactor mode switch in run, an APRM
downscale signal coincident with an associated Intermediate
Range Monitor Neutron Flux - High or Inop signal generates a
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.

(continued)
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2.d. Avera e'Power Ran e Monitor - Downscale (continued)

The APRM System is divided into two groups of channels with
three inputs into each trip system. The system is designed
to allow one channel in each trip system to be bypassed.
Four channels of Average Power Range Monitor - Downscale
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 failure will preclude a scram from this
Function on a valid signal. The Intermediate Range Monitor
Neutron Flux - High and Inop Functions are also part of the
OPERABILITY of the Average Power Range Monitor - Downscale
Function (i.e., if either of these IRH Functions cannot send
a signal to the Average Power Range Monitor - Downscale
Function, the associated Average Power Range Monitor-
Downscale channel is considered inoperable).

The Allowable Value is based upon ensuring that the APRHs
are in the linear scale range when transfers are made
between APRHs and IRHs.

This Function is required to be OPERABLE in MODE 1 since
this is when the APRMs are the primary indicators of reactor
power.

2.e. Avera e Power Ran e Monitor - Ino

This signal provides assurance that a minimum number of
APRMs are OPERABLE. Anytime an APRH mode switch is moved to
any position other than "Operate," an APRM module is
unplugged, the electronic operating voltage is low, or the
APRM has too few LPRM inputs (< 14), an inoperative trip
signal will be received by the RPS, unless the APRM is
bypassed. Since only one APRH in each trip system may be
bypassed, only one APRH in each 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.

(continued)
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(continued)

There is no Allowable Value for this Function.

2.e. Avera e Power Ran e Monitor - Ino

Four channels of Average Power Range Monitor - Inop 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.

This Function is required to be OPERABLE in the MODES where
the APRM Functions are required.

3. Reactor Vessel Steam Dome Pressure - Hi h
(PIS-3-22AA, PIS-3-22BB, PIS-3-22C, and PIS-3-220)

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
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
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.

0 (continued)
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(continued)

4. Reactor Vessel Mater Level - Low Level 3
(LIS-3-203A, LIS-3-203B, LIS-3-203C, and LIS-3-203D)

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
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 loss of all normal feedwater flow, initiation of
the low pressure ECCS subsystems at Reactor Vessel Water-
Low Low Low, Level 1 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 Mater Level - Low Low, Level 2 and Low Low Low,
Level 1 provide sufficient protection for level transients
in all other NODES.

(continued)
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(continued)

5. Main Steam Isolation Valve - Closure

HSIV 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 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.

MSIV closure signals are initiated from position switches
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
system receives an input from eight Hain Steam Isolation
Valve - Closure channels, each consisting of one position
switch. The logic for the Hain 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 Hain 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.

(continued)
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(continued)5. Main Steam Isolation Valve - Closure

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. Dr well Pressure - Hi h
(PIS-64-56A, PIS-64-56B, PIS-64-56C, and PIS-64-56D)

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
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 in MODES 1

and 2 where considerable energy exists in the RCS, resulting
in the limiting transients and accidents.

(continued)
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(continued)

7a 7b. Scram Dischar e Volume Water Level - Hi h
(LS-85-45A, LS-85-45B) LS-85-45C, LS-85-45D,
LS-85-45E, LS-85-45F, LS-85-45G, and LS-85-45H)

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 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 accommodate the
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 single instrument failure will preclude a scram from
these Functions on a valid signal. These Functions are
required in NODES I and 2, and in NODE 5 with any control
rod withdrawn from a core cell containing one or more fuel
assemblies, since these are the NODES and other specified
conditions when control rods are withdrawn. At all other
times, this Function may be bypassed.

(continued)
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(continued)

8. Turbine Sto 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
(EOC-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.

The Turbine Stop Valve - Closure 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
assumptions, whenever THERMAL POWER is w 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.

(continued)
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(continued)

9. Turbine Control Valve Fast Closure Tri Oil
Pressure - Low
(PS-47-142, PS-47-144, PS-47-146, and PS-47-148)

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
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 switch
is associated with each control valve, and the signal from
each switch is assigned to a separate RPS logic channel.
This Function must be enabled at THERMAL POWER a 30K 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 Control Valve Fast Closure, Trip Oil 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
Function is required, consistent with the analysis
assumptions, whenever THERMAL POWER is x 305 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.

(continued)
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(continued)

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.

ll. 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 redundancy and
diversity of the RPS as required by the NRC approved
licensing basis.

(continued)
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ll. Manual Scram (continued)

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 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.

12. RPS Channel Test Switches

There are four RPS Channel Test Switches, one associated
with each of the four automatic scram logic channels (Al,
A2, Bl, 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 .

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 ll concludes that
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
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.

(continued)
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12. RPS Channel Test Switches (continued)

There is no Allowable Value for this Function since the
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
specified conditions when control rods are withdrawn.

13. "
Low Scram Pilot Air Header Pressure

(PS-85-35A1, PS-85-35A2, PS-85-35BI, and PS-85-35B2)

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.

Four channels of Low Scram Pilot Air Header Pressure
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 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.
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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 separ ate
Condition entry for each inoperable RPS instrumentation
channel.

A.l 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 service time of 12 hours has been shown to
be acceptable (Ref. 9) 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.l, 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.l 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.

(continued)
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B.l and B.2

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 Refer ence 9 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
Reference 9, 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 scr am 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.

(continued)
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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.

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.
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. For the typical Function with
one-out-of-two taken twice logic and the IRM and APRH
Functions, this would require both trip systems to have one
channel OPERABLE or in trip (or the associated trip system
in trip). For Function 5 (Hain Steam Isolation Valve-
Closure), this would require sufficient channels associated
with the MSIVs in three main steam lines OPERABLE or in trip
(or the associated trip system in trip). Sufficient
channels for Function 5 would require both trip systems to
have at least one logic channel receiving inputs from two
OPERABLE or tripped channels associated with different main
steam lines. For Function 8 (Turbine Stop Valve - Closure),
this would require sufficient channels associated with three
Turbine Stop Valves OPERABLE or in trip (or the associated
trip system in trip). Sufficient channels for Function 8
would require both trip systems to have at least one logic
channel receiving inputs from two OPERABLE or tripped
channels. For Function 10 (Reactor Mode Switch - Shutdown
Position) and Function ll (Manual Scram), this would require
the channel in both trip systems OPERABLE or in trip (or the
associated trip system in trip).
The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. The

(continued)
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I hour Completion Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of
channels.

D.I

Required Action D.l directs entry into the appropriate
Condition referenced in Table 3.3. l.l-l. 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 0 will be entered for that channel
and provides for transfer to the appropriate subsequent
Condition.

E.l F.l and G.l

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

(continued)
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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

REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each RPS
instrumentation Function are located in the SRs column of
Table 3.3.l.l-l.
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 Funct'ion maintains RPS trip
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. 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
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.

(continued)
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SR 3.3.1.1.1 (continued)

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. LCO 3.2.4, "Average
Power Range Monitor (APRM) Gain 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. 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 ) 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 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.

(continued)
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(continued)

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 and APRM 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.

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 the
Frequency 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'requencies.)

(continued)
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(continued)

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 SRHs and IRHs 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 SRHs from
the fully inserted position since indication is being
transitioned from the SRHs to the IRNs.

The overlap between IRHs and APRMs is of concern when
reducing power into the IRN 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 APRHs exists when sufficient IRHs and APRMs
concurrently have onscale readings such that the transition
between MODE 1 and MODE 2 can be made without either APRH
downscale rod block, or IRM upscale rod block. Overlap
between SRNs and IRHs similarly exists when, prior to
withdrawing the SRNs from the fully inserted position, IRHs
are above mid-scale on range 1 before SRHs have reached the
upscale rod block.

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
the IRNs, maintaining overlap is not required (APRHs may be
reading downscale once in MODE 2).

If overlap for a group of channels is not demonstrated
(e.g., IRH/APRH 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 NODE or condition
should be declared inoperable.

A Frequency of 7 days is reasonable based on engineering
judgment and the reliability of the IRMs and APRHs.

(continued)
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(continued)

SR 3.3.1.1.7

LPRH 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 LPRH sensitivity changes.

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
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 of
Reference 9.

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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SR 3.3.1.1.9 SR 3.3.1.1.10 and SR 3.3.1.1.13 (continued)

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 MSIV-Closure, SDV Water Level-High (Float
Switch), and TSV-Closure Functions, SR 3.3.1. 1. 13 includes
physical inspection and actuation of the switches.

Note 1 to SR 3.3.1. 1.9 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) and the
1000 effective full power hours LPRH calibration against the
TIPs (SR 3.3.1.1.7). A second Note for SR 3.3.1.1.9 is
provided that requires the APRH and IRH SRs to be performed
within 12 hours of entering MODE 2 from MODE 1. Testing of
the MODE 2 APRH and IRH 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 of 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.

SR 3.3.1.1.11

The Average Power Range Honitor Flow Biased Simulated
Thermal Power - High Function uses the recirculation loop
drive flows to vary the trip setpoint. This SR ensures that
the total loop drive flow signals from the flow units used
to vary the setpoint are appropriately compared to a

(continued)
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SR 3.3.1.1.11 (continued)

calibrated flow signal and, therefore, the APRM Function
accurately reflects the required setpoint as a function of
flow.

The Frequency of 18 months is based on system design
considerations which do not support flow unit bypass during
operation. Thus, this calibration is performed during
refueling outages.

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),
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.

SR 3.3.1.1.15

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 w 30% RTP. This involves
calibration of the bypass channels (PIS-1-81A, PIS-1-81B,
PIS-1-91A, and PIS-1-91B). 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

(continued)
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SR 3.3.1.1.15 (continued)

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 Oil
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.

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.
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B 3.3. 1.2 Source Range Monitor (SRM) Instrumentation

BASES

BACKGROUND The SRMs provide the operator with information relative to
the neutron flux level at very low flux levels in the core.
As such, the SRM indication is used by the operator to
monitor the approach to criticality and determine when
criticality is achieved. The SRHs are maintained fully
inserted until the count rate is greater than a minimum
allowed count rate (a control rod block is set at this
condition). After SRM to intermediate range monitor (IRH)
overlap is demonstrated (as required by SR 3.3. 1. 1.5), the
SRHs are normally fully withdrawn from the core.

The SRH subsystem of the Neutron Monitoring System (NHS), as
described in Reference 1, consists of four channels. Each
of the SRM channels can be bypassed, but only one at any
given time, by the operation of a bypass switch. Each
channel includes one detector that can be physically
positioned in the core. Each detector assembly consists of
a miniature fission chamber with associated cabling, signal
conditioning equipment, and electronics associated with the
various SRH functions. The signal conditioning equipment
converts the current pulses from the fission chamber to
analog DC currents that correspond to the count rate. Each
channel also includes indication, alarm, and control rod
blocks. However, this LCO specifies OPERABILITY
requirements only for the monitoring and indication
functions of the SRHs.

During refueling, shutdown, and low power operations, the
primary indication of neutron flux levels is provided by the
SRHs or special movable detectors connected to the normal
SRM circuits. The SRMs provide monitoring of reactivity
changes during fuel or control rod movement and give the
control room operator early indication of subcritical
multiplication that could be indicative of an approach to
criticality.

0 (continued)
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APPLICABLE
SAFETY ANALYSES
LCO, and
APPLICABILITY

Prevention and mitigation of prompt reactivity excursions
during refueling and low power operation is provided by
LCO 3.9. 1, "Refueling Equipment Interlocks"; LCO 3.1.1,
"SHUTDOWN MARGIN (SDM)"; LCO 3.3.1. 1, "Reactor Protection
System (RPS) Instrumentation"; IRM Neutron Flux -.High and
Average Power Range Monitor (APRH) Neutron Flux - High,
Setdown Functions; and LCO 3.3.2. 1, "Control Rod Block
Instrumentation."

The SRHs have no safety function and are not assumed to
function during any FSAR design basis accident or transient
analysis. However, the SRHs provide the only on scale
monitoring of neutron flux levels during startup and
refueling. Therefore, they are being retained in Technical
Specifications.

LCO During startup in NODE 2, three of the four SRM channels are
required to be OPERABLE to monitor the reactor flux level
prior to and during control rod withdrawal, subcritical
multiplication and reactor criticality, and neutron flux
level and reactor period until the flux level is sufficient
to maintain the IRHs on Range 3 or above. All but one of
the channels are required in order to provide a
representation of the overall core response during those
periods when reactivity changes are occurring throughout the
core.

In NODES 3 and 4, with the reactor shut down, two SRH

channels provide redundant monitoring of flux levels in the
core.

In MODE 5, during a spiral offload or reload, an SRH outside
the fueled region will no longer be required to be OPERABLE,
since it is not capable of monitoring neutron flux in the
fueled region of the core. Thus, CORE ALTERATIONS are
allowed in a quadrant with no OPERABLE SRH in an adjacent
quadrant provided the Table 3.3. 1.2-1, footnote (b),
requirement that the bundles being spiral reloaded or spiral
offloaded are all in a single fueled region containing at
least one OPERABLE SRH is met. Spiral reloading and
offloading encompass reloading or offloading a cell on the
edge of a continuous fueled region (the cell can be reloaded
or offloaded in any sequence).

(continued)
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In nonspiral routine operations, two SRHs are required to be
OPERABLE to provide redundant monitoring of reactivity
changes occurring in the reactor core. Because of the local
nature of reactivity changes during refueling, adequate
coverage is provided by requiring one SRH to be OPERABLE in
the quadrant of the reactor core where CORE ALTERATIONS are
being performed, and the other SRH to be OPERABLE in an
adjacent quadrant containing fuel. These requirements
ensure that the reactivity of the core will be continuously
monitored during CORE ALTERATIONS.

Special movable detectors, according to footnote (c) of
Table 3.3.1.2-1, may be used in place of the normal SRH

nuclear detectors. These special detectors must be
connected to the normal SRH circuits in the NHS,.such that
the applicable neutron flux indication can be generated.
These special detectors provide more flexibility in
monitoring reactivity changes during fuel loading, since
they can be positioned anywhere within the core during
refueling. They must still meet the location requirements
of SR 3.3.1.2.2 and all other required SRs for SRHs.

For an SRM channel to be considered OPERABLE, it must be
providing neutron flux monitoring indication.

APPLICABILITY The SRHs are required to be OPERABLE in MODES 2, 3, 4, and 5
prior to the IRHs being on scale on Range 3 to provide for
neutron monitoring. In MODE 1, the APRHs provide adequate
monitoring of reactivity changes in the core; therefore, the
SRMs are not required. In MODE 2, with IRHs on Range 3 or
above, the IRMs provide adequate monitoring and the SRHs are
not required.

ACTIONS A. 1 and B. 1

In MODE 2, with the IRHs on Range 2 or below, SRHs provide
the means of monitoring core reactivity and criticality.
With any number of the required SRMs inoperable, the ability
to monitor neutron flux is degraded. Therefore, a limited
time is allowed to restore the inoperable channels to
OPERABLE status.

(continued)

BFN-UNIT 3 B 3.3-37 Amendment *Rl



SRM Instrumentation
B 3.3.1.2

ACTIONS A.l and B.l (continued)

Provided at least one SRH remains OPERABLE, Required
Action A. 1 allows 4 hours to restore the required SRHs to
OPERABLE status. This time is reasonable because there is
adequate capability remaining to monitor the core, there is
limited risk of an event during this time, and there is
sufficient time to take corrective actions to restore the
required SRMs to OPERABLE status or to establish alternate
IRM monitoring capability. During this time, control rod
withdrawal and power increase is not precluded by this
Required Action. Having the ability to monitor the core
with at least one SRH, proceeding to IRH Range 3 or greater
(with overlap required by SR 3.3. 1. 1.5), and thereby exiting
the Applicability of this LCO, is acceptable for ensuring
adequate core monitoring and allowing continued operation.

With three required SRMs inoperable, Required Action B.l
allows no positive changes in reactivity (control rod
withdrawal must be immediately suspended) due to inability
to monitor the changes. Required Action A.l still applies
and allows 4 hours to restore monitoring capability prior to
requiring control rod insertion. This allowance is based on
the limited risk of an event during this time, provided that
no control rod withdrawals are allowed, and the desire to
concentrate efforts on repair, rather than to immediately
shut down, with no SRMs OPERABLE.

C.1

In MODE 2, if the required number of SRMs is not restored to
OPERABLE status within the allowed Completion Time, the
reactor shall be placed in MODE 3. With all control rods
fully inserted, the core is in its least reactive state with
the most margin to criticality. The allowed Completion Time
of 12 hours is reasonable, based on operating experience, to
reach MODE 3 in an orderly manner and without challenging
plant systems.

(continued) .
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D.l and D.2

With one or more required SRMs inoperable in MODE 3 or 4,
the neutron flux monitoring capability is degraded or
nonexistent. The requirement to fully insert all insertable
control rods ensures that the reactor will be at its minimum
reactivity level while no neutron monitoring capability is
available. Placing the reactor mode switch in the shutdown
position prevents subsequent control rod withdrawal by
maintaining a control rod block. The allowed Completion
Time of 1 hour is sufficient to accomplish the Required
Action, and takes into account the low probability of an
event requiring the SRM occurring during this interval.

E.l and E.2

With one or more required SRM inoperable in MODE 5, the
ability to detect local reactivity changes'n the core
during refueling is degr aded. CORE ALTERATIONS must be
immediately suspended and action must be immediately
initiated to insert all insertable control rods in core
cells containing one or more fuel assemblies. Suspending
CORE ALTERATIONS prevents the two most probable causes of
reactivity changes, fuel loading and control rod withdrawal,
from occurring. Inserting all insertable control rods
ensures that the reactor will be at its minimum reactivity
given that fuel is present in the core. Suspension of CORE

ALTERATIONS shall not preclude completion of the movement of
a component to a safe, conservative position.

Action (once required to be initiated) to insert control
rods must continue until all insertable rods in core cells
containing one or more fuel assemblies are inserted.

SURVEILLANCE
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each SRM

Applicable MODE or other specified conditions are found in
the SRs column of Table 3.3. 1.2-1.

(continued)
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(continued)

SR 3.3.1.2.1 and SR 3.3.1.2.3

Performance of the CHANNEL CHECK 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 another channel. It
is based on the assumption that instrument channels
monitoring the same parameter should read approximately the
same value. Significant deviations between the 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 of once every 12 hours for SR 3.3.1.2. 1 is
based on operating experience that demonstrates channel
failure is rare. While in MODES 3 and 4, reactivity changes
are not expected; therefore, the 12 hour Frequency is
relaxed to 24 hours for SR 3.3.1.2.3. 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 3.3.1.2.2

To provide adequate coverage of potential reactivity changes
in the core when the fueled region encompasses more than one
SRM, one SRM is required to be OPERABLE in the quadrant
where CORE ALTERATIONS are being performed, and the other
OPERABLE SRM must be in an adjacent quadrant containing
fuel. Note 1 states that the SR is required to be met only
during CORE ALTERATIONS. It is not required to be met at
other times in MODE 5 since core reactivity changes are not
occurring. This Surveillance consists of a review of plant
logs to ensure that SRMs required to be OPERABLE for given
CORE ALTERATIONS are, in fact, OPERABLE. In the event that
only one SRM is required to be OPERABLE (when the fueled

(continued)
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SR 3.3. 1.2.2 (continued)

region encompasses only one SRM), per Table 3.3.1.2-1,
footnote (b), only the a. portion of this SR is required.
Note 2 clarifies that more than one of the three
requirements can be met by the same OPERABLE SRM. The
12 hour Frequency is based upon operating experience and
supplements operational controls over refueling activities
that include steps to ensure that the SRMs required by the
LCO are in the proper quadrant.

SR 3.3.1.2.4

e

This Surveillance consists of a verification of the SRM

instrument readout to ensure that the SRM reading is greater
than a specified minimum count rate, which ensures that the
detectors are indicating count rates indicative of neutron
flux levels within the core. With few fuel assemblies
loaded, the SRHs will not have a high enough count rate to
satisfy the SR. Therefore, allowances are made for loading
sufficient "source" material, in the form of irradiated fuel
assemblies, to establish the minimum count rate.

To accomplish this, the SR is modified by a Note that states
that the count rate is not required to be met on an SRH that
has less than or equal to four fuel assemblies adjacent to
the SRM and no other fuel assemblies are in the associated
core quadrant. With four or less fuel assemblies loaded
around each SRH and no other fuel assemblies in the
associated core quadrant, even with a control rod withdrawn,
the configuration will not be critical.
The Frequency is based upon channel redundancy and other
information available in the control room, and ensures that

'herequired channels are frequently monitored while core
reactivity changes are occurring. When no reactivity
changes are in progress, the Frequency is relaxed from
12 hours to 24 hours.

0 (continued)
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(continued)

SR 3.3.1.2.5 and SR 3.3.1.2.6

Performance of a CHANNEL FUNCTIONAL TEST demonstrates the
associated channel will function properly. SR 3.3.1.2.5 is
required in MODE 5, and the 7 day Frequency ensures that the
channels are OPERABLE while core reactivity changes could be
in progress. This Frequency is. reasonable, based on
operating experience and on other Surveillances (such as a
CHANNEL CHECK), that ensure proper functioning between
CHANNEL FUNCTIONAL TESTS.

SR 3.3. 1.2.6 is required in MODE 2 with IRMs on Range 2 or
below, and in MODES 3 and 4. Since core reactivity changes
do not normally take place in'ODES 3 and 4 and core
reactivity changes are due mainly to control rod movement in
MODE 2, the Frequency has been extended from 7 days to
31 days. The 31 day Frequency is based on operating
experience and on other Surveillances (such as CHANNEL

CHECK) that ensure proper functioning between CHANNEL
FUNCTIONAL TESTS.

0 Verification of the signal to noise ratio also ensures that
the detectors are inserted to an acceptable operating level.
In a fully withdrawn condition, the detectors are
sufficiently removed from the fueled region of the core to
essentially eliminate neutrons from reaching the detector.
Any count rate obtained while the detectors are fully
withdrawn is assumed to be "noise" only.

The Note to SR 3.3. 1.2.6 allows the Surveillance to be
delayed until entry into the specified condition of the
Applicability (THERMAL POWER decreased to IRM Range 2 or
below). The SR must be performed within 12 hour s after IRMs
are on Range 2 or below. The allowance to enter the
Applicability with the 31 day Frequency not met is
reasonable, based on the limited time of 12 hours allowed
after entering the Applicability and the inability to
perform the Surveillance while at higher power levels.
Although the Surveillance could be performed while on IRM

Range 3, the plant would not be expected to maintain steady
state operation at this power level. In this event, the
12 hour allowance is reasonable, based on the SRMs being
otherwise verified to be OPERABLE (i.e., satisfactorily
performing the CHANNEL CHECK) and the time required to
perform the Sur veillances.

(continued)
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(continued)

SR 3.3.1.2.7

Performance of a CHANNEL CALIBRATION at a Frequency of 92
days verifies the performance of the SRH detectors and
associated circuitry. The Frequency considers the plant
conditions required to perform the test, the ease of
performing the test, and the likelihood of a change in the
system or component status. The neutron detectors are
excluded, from the CHANNEL CALIBRATION (Note 1) because they
cannot readily be adjusted. The detectors are fission
chambers that are designed to have a relatively constant
sensitivity over the range and with an accuracy specified
for a fixed useful life.
Note 2 to the Surveillance allows the Surveillance to be
delayed until entry into the specified condition of the
Applicability. The SR must be performed in NODE 2 within 12
hours of entering NODE 2 with IRHs on Range 2 or below. The
allowance to enter the Applicability with the 92 day
Frequency not met is reasonable, based on the limited time
of 12 hours allowed after entering the Applicability and the
inability to perform the Surveillance while at higher power
levels. Although the Surveillance could be performed while
on IRH Range 3, the plant would not be expected to maintain
steady state operation at this power level. In this event,
the 12 hour allowance is reasonable, based on the SRHs being
otherwise verified to be OPERABLE (i.e., satisfactorily
performing the CHANNEL CHECK) and the time required to
perform the Surveillances.

REFERENCES 1. FSAR, Section 7.5.4.

'0
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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
monitor (RBM) provides protection for control rod withdrawal
error events. During low power operations, control rod
blocks from the rod worth minimizer (RWH) 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 cont'rol rod withdrawal to preclude a MCPR

Safety Limit (SL) violation. The RBH supplies a trip signal
to the Reactor Manual Control System (RHCS) to appropriately
inhibit control rod withdrawal during power operation above
the low power range setpoint'. The RBH 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'ther

RBM channel inputs into the second RHCS rod block
circuit. The RBH channel signal is generated by averaging a
set of local power range monitor (LPRH) signals at various
core heights surrounding the control rod being withdrawn. A
signal from one average power range monitor (APRH) channel
assigned to each Reactor Protection System (RPS) trip system
supplies a reference signal for the RBM channel in the same
trip system. If the APRM is indicatin'g less than the low
power setpoint, the RBM is automatically bypassed. The RBH

is also automatically bypassed if a peripheral control rod
is selected (Ref. I).

(continued)
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The purpose of the RWH is to control rod patterns during
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 10K RTP.
The sequences effectively limit the potential amount and
rate of reactivity increase during a CRDA. Prescribed
control rod sequences are stored in the RWH, which will
initiate control rod withdrawal and insert blocks when the
actual sequence deviates beyond allowances from the stored
sequence. The RWH determines the actual sequence based on
position indication for each control rod. The RWH also uses
feedwater flow and steam flow signals to determine when the
reactor power is above the preset power level at which the
RWH is automatically bypassed (Ref. 2). The RWM is a single
channel system that provides input into both RHCS 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
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
SAFETY ANALYSES,
LCO, and
APPLICABILITY

1. Rod Block Monitor

The RBH is designed to prevent violation of the MCPR

SL and the cladding I/o 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 RBH response for both channels for each event.
From these responses, the fuel thermal performance as a
function of RBH Allowable Value was determined. Note that
the RBH 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 for RBH OPERABILITY.

(continued)
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APPLICABLE
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LCO, and
APPLICABILITY

1. Rod Block Monitor (continued)

The RBM Function satisfies Criterion 3 of the NRC Policy
Statement (Ref. 10).

Two channels of the RBH are required to be OPERABLE, with
their setpoints within the appropriate Allowable Value to
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
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
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 a 29% RTP. Below this power level, the
consequences of an RWE event will not exceed the MCPR SL
and, therefore, the RBH is not required to be OPERABLE

(Ref. 3). When operating < 90% RTP, analyses (Ref. 3) have
shown that with an initial HCPR a 1.70, no.RWE event will
result in exceeding the HCPR SL. Also, the analyses
demonstrate that when operating at ~ 90% RTP with
MCPR a 1.40, no RWE event will result in exceeding the HCPR

0 (continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

1. Rod Block Monitor (continued)

SL (Ref. 3). Therefore, under these conditions, the RBH is
also not required to be OPERABLE.

2. Rod Worth Minimizer

The RWH 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 LCO 3.1.6, "Rod
Pattern Control."

The RWM Function satisfies Criterion 3 of the NRC Policy
Statement (Ref. 10);

Since the RWH is designed to act as a backup to operator
control of the rod sequences, only one channel of the RWH is
available and required to be OPERABLE (Ref. 7). Special
circumstances provided for in the Required Action of
LCO 3. 1.3, "Control Rod OPERABILITY," and LCO 3. 1.6 may
necessitate bypassing the RWH to allow continued operation
with inoperable control rods, or to allow correction of a
control rod pattern not in compliance with the BPWS. The
RWH 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
RWH, 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 NODE 5, since only a

single control rod can be withdrawn from a core cell

0 (continued)
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APPLICABLE 2. Rod Worth Minimizer (continued)
SAFETY ANALYSES,
LCO, and containing fuel assemblies, adequate SDH ensures that the
APPLICABILITY consequences of a CRDA are acceptable, since the reactor

will be subcritical.

3. Reactor Mode Switch - Shutdown Position

During MODES 3 and 4, and during NODE 5 when the reactor
mode switch is required to be in the shutdown position, the
core is assumed to be subcritical; therefore, no positive
reactivity insertion events are analyzed. The Reactor Mode
Switch - Shutdown Position control rod withdrawal block
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.

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. Du} ing 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.

ACTIONS A.1

With one RBH channel inoperable, the remaining OPERABLE

channel is adequate to perform the control rod block
function; however, overall reliability is reduced because a

(continued)
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ACTIONS A. 1 (continued)

single failure in the remaining OPERABLE channel can result
in no control rod block capability for the RBH. 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.

8.1

If Required Action A.l is not met and the associated
Completion Time has expired, the inoperable channel must be
placed in trip within 1 hour. If both RBH channels are
inoperable, the RBH is not capable of performing its
intended function; thus, one channel must also be placed in
trip. This initiates a control rod withdrawal block,
thereby ensuring that the RBH function is met.

The 1 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.l C.2.1.1 C.2.1.2 and C.2.2

With the RWH inoperable during a reactor startup, the
operator is still capable of enforcing the prescribed
control rod sequence. However, the overall reliability is
reduced because a single operator error can result in
violating the control rod sequence. Therefore, control rod
movement must be immediate'ly 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 RWH 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 RWH 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 C.2. 1. 1 or C.2. 1.2 is satisfactorily
completed, control rod withdrawal may proceed in accordance

(continued)
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ACTIONS C. 1 C.2. 1. 1 C.2. 1.2 and C.2.2 (continued)
l

with the restrictions imposed by Required Action C.2.2.
Required Action C.2.2 allows for the RWH 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 o} reactor engineer).

The RWH may be bypassed under these conditions to allow
continued operations. In addition, Required Actions of
LCO 3.1.3 and LCO 3. 1.6 may require bypassing the RWH,

during which time the RWH must be considered inoperable with
Condition C entered and its Required Actions taken.

0.1

With the RWH inoperable during a reactor shutdown, the
operator is still capable of enforcing the prescribed
control rod sequence. Required Action D. 1 allows for the
RWH 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.
The RWH may be bypassed under these conditions to allow the
reactor shutdown to continue.

E.l and E.2

With one Reactor Hode 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
consistent with the normal. action of an OPERABLE Reactor
Hode Switch - Shutdown Position Function (i.e., maintaining
all control rods inserted), there is no distinction between
having one or two channels inoperable.

In both cases (one or both channels inoperable), suspending
all control rod withdrawal and initiating action to fully
insert all insertable control rods in core cells containing
one or more fuel assemblies will ensure that the core is

(continued)
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subcritical with adequate SDM ensured
rods in core cells containing no fuel
affect the reactivity of the core and
required to be inserted. Action must
insertable control rods in core cells
fuel assemblies are fully inserted.

by LCO 3.1.1. Control
assemblies do not
are therefore not
continue until all
containing one or more

SURVEILLANCE
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each
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 plant specific setpoint
methodology. The Frequency of 92 days is based on
reliability analyses (Ref. 8).

(continued)
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(continued)

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 1 hour
after any control rod is withdrawn at c 10% RTP in MODE 2.
As noted, SR 3.3.2. 1.3 is not required to be performed until
1 hour after THERMAL POWER is reduced to ~ 10% RTP in
MODE 1. This allows entry into MODE 2 for SR 3.3.2.1.2, and
THERMAL POWER reduction to ~ 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 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 adequately tested
in SR 3.3.1.1.2 and SR 3.3.1.1.7.

The Frequency is based upon the assumption of a 92 day
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

(continued)
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(continued)

SR 3.3.2.1.5

The RWH 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 ) lOX 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 conservat'ive 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.

SR 3.3.2.1.6

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.

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 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 NODES 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.

(continued)
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(continued)

SR 3.3.2.1.7

The RWH will only enforce the proper control rod sequence if
the rod sequence is properly input into the RWH 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 RWH

OPERABLE following loading of sequence into RWH, since this
is when rod sequence input errors are possible.
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NED0-21231, "Banked Position Withdrawal Sequence,"
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NRC SER, "Acceptance of Referencing of Licensing
Topical Report NEDE-24011-P-A," "General Electric
Standard Application for Reactor Fuel, Revision 8,
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NEDC-30851-P-A, Supplement 1, "Technical Specification
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Times for Selected Instrumentation Technical
Specifications," February 1991.
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10. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3.3.2.2 Feedwater and Main Turbine High Water Level Trip Instrumentation

BASES

BACKGROUND The feedwater and main turbine high water level trip
instrumentation is designed to detect a potential failure of
the Feedwater Level Control System that causes excessive
feedwater flow.

With excessive feedwater flow, the water level in the
reactor vessel rises toward the high water level reference
point, causing the trip of the three feedwater pump turbines
and the main turbine.

Reactor Vessel Water Level - High signals are provided by
level sensors 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 in the reactor vessel
(variable leg). Two channels of Reactor Vessel Water Level
- High instrumentation per trip system are provided as input
to a two-out-of-two initiation logic that trips the three
feedwater pump turbines and the main turbine. There are two
trip systems, either of which will initiate a trip. The
channels include electronic equipment, LS-3-208A, LS-3-208B,
LS-3-208C, and LS-3-208D (e.g., trip units) that compares
measured input signals with pre-established setpoints. When

the setpoint is exceeded, the channel output relay actuates,
which then outputs a main feedwater and turbine trip signal
to the trip logic.

A trip of the feedwater pump turbines limits further
increase in reactor vessel water level by limiting further
addition of feedwater to the reactor vessel. A trip of the
main turbine and closure of the stop valves protects the
turbine from damage due to water entering the turbine.

APPLICABLE
SAFETY ANALYSES

The feedwater and main turbine high water level trip
instrumentation is assumed to be capable of providing a
turbine trip in the design basis tr ansient analysis for a
feedwater controller failure, maximum demand event (Ref. -I).
The reactor vessel high water level trip indirectly

(continued)
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(continued)

initiates a reactor scram from the main turbine trip (above
30/o RTP) and trips the feedwater pumps, thereby terminating
the event. The reactor scram mitigates the reduction in
MCPR.

Feedwater and main turbine high water level trip
instrumentation satisfies Criterion 3 of the NRC Policy
Statement (Ref. 3).

LCO The LCO requires two channels of the Reactor Vessel Water
Level - High instrumentation per trip system to be OPERABLE
to ensure that no single instrument failure will prevent the
feedwater pump turbines and main turbine trip on a valid
Reactor Vessel Water Level - High signal. Both channels in
either trip system are needed to provide trip signals in
order for the feedwater and main turbine trips to occur.
Each channel must have its setpoint set within the specified
Allowable Value of SR 3.3.2.2.3. The Allowable Value is set
to ensure that the thermal limits are not exceeded during
the event. The actual setpoint is calibrated to be
consistent with the applicable setpoint methodology
assumptions. Nominal trip setpoints are specified in the
setpoint calculations. The nominal setpoints are selected
to ensure that the setpoints do not exceed the Allowable
Value 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
vessel water level), 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 from the analytic limits, corrected for
calibration, process, and some of the instrument errors. A
channel is inoperable if its actual trip setpoint is not
within its required Allowable Value. The trip setpoints are
then determined accounting for the remaining instrument
errors (e.g., drift). The trip setpoints derived in this

(continued)
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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.

APPLICABILITY The feedwater and main turbine high water level trip
instrumentation is required to be OPERABLE at a 25% RTP to
ensure that the fuel cladding integrity Safety -Limit and the
cladding 1% plastic strain limit are not violated during the
feedwater controller failure, maximum demand event. As
discussed in the Bases for LCO 3.2.1, "Average Planar Linear
Heat Generation Rate (APLHGR)," and LCO 3.2.2, "MINIMUM
CRITICAL POWER RATIO (MCPR)," sufficient margin to these
limits exists below 25% RTP; therefore, these requirements
are only necessary when operating at or above this power
level.

A Note has been provided to modify the ACTIONS related to
feedwater and main turbine high water level trip
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
feedwater and main turbine high water level trip
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 feedwater and main turbine high water level
trip instrumentation channel.

(continued)
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A.l

With one or more channels inoperable in one trip system, the
remaining two OPERABLE or in trip channels in the other trip
system can provide the required trip signal. However,
overall instrumentation reliability is reduced because a
single failure in one of the two channels in the OPERABLE

trip system concurrent with feedwater controller failure,
maximum demand event, may result in the instrumentation not
being able to perform its intended function. Therefore,
continued operation is only allowed for a limited time with
channels inoperable. If the inoperable channel(s) cannot be
restored to OPERABLE status within the Completion Time, the
channel(s) must be placed in the tripped condition per
Required Action A. l. Placing the inoperable channel(s) in
trip would conservatively compensate for the inoperability,
restore capability to accommodate a single failure, and
allow operation to continue with no further restrictions.
Alternately, if it is not desired to place the channel(s) in
trip (e.g., as in the case where placing the inoperable
channel(s) in trip would result in a feedwater or main
turbine trip), Condition C must be entered and its Required
Action taken.

The Completion Time of 7 days is based on the low
probability of the event occurring coincident with a single

.failure in a remaining OPERABLE channel.

B.1

With one or more channels inoperable in each trip system,
the feedwater and main turbine high water level trip
instrumentation cannot perform its design function
(feedwater and main turbine high water level trip capability
is not maintained). Therefore, continued operation is only
permitted for a 2 hour period, during which feedwater and
main turbine high water level trip capability must be
restored. The trip capability is considered maintained when
sufficient channels are OPERABLE or in trip such that the
feedwater and main turbine high water level trip logic will
generate a trip signal on a valid signal. This requires
that two channels in one trip system be OPERABLE or in trip.
If the required channels cannot be restored to OPERABLE

(continued)
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status or placed in trip, Condition C must be entered and
its Required Action taken.

The 2 hour Completion Time is sufficient for the operator to
take corrective action, and takes into account the
likelihood of an event requiring actuation of feedwater and
main turbine high water level trip instrumentation occurring
during this period. It is also consistent with the 2 hour
Completion Time provided in LCO 3.2.2 for Required
Action A. I, since this instrumentation's purpose is to
preclude a MCPR violation.

C.1

With the required channels not restored to OPERABLE status
or placed in trip, THERMAL POWER must be reduced to
< 25K RTP within 4 hours. As discussed in the Applicability
section of the Bases, operation below 25K RTP results in
sufficient margin to the required limits, and the feedwater
and main turbine high water level trip instrumentation is
not required to protect fuel integrity during the feedwater
controller failure, maximum demand event. The allowed
Completion Time of 4 hours is based on operating experience
to reduce THERMAL POWER to < 25K RTP from full power
conditions in an orderly manner and without challenging
plant systems.

SURVEILLANCE
REQUIREMENTS

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 feedwater
and main turbine high water level trip 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. 2) assumption of the average time required to perform
channel Surveillance. That analysis demonstrated that the
6 hour testing allowance does not significantly reduce the

0 (continued)

BFN-UNIT 3 B 3.3-60 Amendment *Rl



0



Feedwater and Main Turbine High Water Level Trip Instrumentation
B 3.3.2.2

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

probability that the feedwater pump turbines and main
turbine will trip when necessary.

SR 3.3.2.2.1

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
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 limits.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK

supplements less formal, but more frequent, checks of
channel status during normal operational use of the displays
associated with the channels required by the LCO.

SR 3.3.2.2.2

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 Frequency of 92 days is based on reliability analysis
(Ref. 2).

(continued)
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SR 3.3.2.2.3

CHANNEL CAL'IBRATION 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.

The Frequency is based upon the ass0mption of an 18 month
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

SR 3.3.2.2.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel. The system functional test of the feedwater and
main turbine valves is included as part of this Surveillance
and overlaps the LOGIC SYSTEM FUNCTIONAL TEST to provide
complete testing of the assumed safety function. Therefore,
if a valve is incapable of operating, the associated
instrumentation would also be inoperable. 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.

REFERENCES 1. FSAR, Section 14.5.7.

2. GENE-770-06-1, "Bases for Changes to Surveillance Test
Intervals and Allowed Out-Of-Service Times for
Selected Instrumentation Technical Specifications,"
February 1991.

3. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3.3.3. 1 Post Accident Monitoring (PAM) Instrumentation

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

The primary purpose of the PAM instrumentation is to display
plant variables that provide information required by the
control room operators. during accident situations. This
information provides the necessary support for the operator
to take the manual actions for which no automatic control is
provided and that are required for safet'y systems to
accomplish their safety functions for Design Basis Events.
The instruments that monitor these variables are designated
as Type A, Category 1, and non-Type A, Category 1, in
accordance with Regulatory Guide 1.97 (Ref. 1).

The OPERABILITY of the accident monitoring instrumentation
ensures that there is sufficient information available on
selected plant parameters to monitor and assess plant status
and behavior following an accident. This capability is
consistent with the recommendations of Reference 1.

The PAM instrumentation LCO ensures the OPERABILITY of
Regulatory Guide 1.97, Type A variables so that the control
room operating staff can:

~ Perform the diagnosis specified in the Emergency
Operating Instructions (EOIs). These variables are
restricted to preplanned actions for the primary
success path of Design Basis Accidents (DBAs), (e.g.,
loss of coolant accident (LOCA)), and

~ Take the specified, preplanned, manually controlled
actions for which no automatic control is provided,
which are required for safety systems to accomplish
their safety function.

The PAM instrumentation LCO also ensures OPERABILITY of
Category 1, non-Type A, variables so that the control room
operating staff can:

~ Determine whether systems important to safety are
performing their intended functions;

(continued)
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(continued)

~ Determine the potential for causing a gross breach of
the barriers to radioactivity release;

~ Determine whether a gross breach of a barrier has
occurred; and

~ Initiate action necessary to protect the public and
for an estimate of the magnitude of any impending
threat.

0

The plant specific Regulatory Guide 1.97 Analysis (Ref. 2)
documents the process that identified Type A and Category 1,
non-Type A, variables.

Accident monitoring instrumentation that satisfies the
definition of Type A in Regulatory Guide 1.97 meets
Criterion 3 of the NRC Policy Statement (Ref. 6). Category
1, non-Type A, instrumentation is retained in Technical
Specifications (TS) because they are intended to assist
operators in minimizing the consequences of accidents.
Therefore, these Category 1 variables are important for
reducing public risk.

LCO LCO 3.3.3. 1 requires two OPERABLE channels for all but one
Function to ensure that no single failure prevents the
operators from being presented with the information
necessary to determine the status of the plant and to bring
the plant to, and maintain it in, a safe condition following
that accident. Furthermore, provision of two channels
allows a CHANNEL CHECK during the post accident phase to
confirm the validity of displayed information.

The exception to the two channel requirement is primary
containment isolation valve (PCIV) position. In this case,
the important information is the status of the primary
containment penetrations. The LCO requires one position
indicator for each active (e.g., automatic) PCIV. This is
sufficient to redundantly verify the isolation status of
each isolable penetration either via indicated status of the
active valve and prior knowledge of passive valve or via
system boundary status. If a normally active PCIV is known
to be closed and deactivated, position indication is not
needed to determine status. Therefore, the position

e (continued)

BFN-UNIT 3 B 3.3-64 Amendment *Rl



PAM Instrumentation
B 3.3.3.1

BASES

LCO
(continued)

indication for closed and deactivated valves is not required
to be OPERABLE.

The following list is a discussion of the specified
instrument Functions listed in Table 3.3.3.1-1.

1. Reactor Steam Dome Pressure
(PI-3-74A and PI-3-74B)

Reactor steam dome pressure is a Category 1 variable
provided to support monitoring of Reactor Coolant System
(RCS) integrity and to verify operation of the Emergency
Core Cooling Systems (ECCS). Two independent pressure
transmitters with a range of 0 psig to 1200 psig monitor
pressure. Wide range indicators are the primary indication
used by the operator during an accident. Therefore, the PAM

Specification deals specifically with this portion .of the
instrument channel.

e 2. Reactor Vessel Water Level
(LI-3-52, LI-3-62A, LI-3-58A, and LI-3-58B)

Reactor vessel water level is a Category 1 variable provided
to support monitoring of core cooling and to verify
operation of the ECCS. Two different range water level
channels (Emergency Systems and Post-accident Flood Range)
provide the PAM Reactor Vessel Water Level Functions. The
water level channels measure from I/3 of the core height to
221 inches above the top of the active fuel. Water level is
measured by two independent differential pressure
transmitters for each required channel. The output from
these channels is indicated on two independent indicators,
which is the primary indication used by the operator during
an accident. Therefore, the PAM Specification deals
specifically with this portion of the instrument channel.

The reactor vessel water level instruments are not
compensated for variation in reactor water density.
Function 2.a is calibrated to be most accurate at
operational pressure and temperature while Function 2.b is
calibrated to be most accurate for accident conditions.

(continued)
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3. Su ression Pool Mater Level
(LI-64-159A and XR-64-159)

Suppression pool water level is a Category 1 variable
provided to detect a breach in the reactor coolant pressure
boundary (RCPB). This variable is also used to verify and
provide long term surveillance of ECCS function. The wide
range suppression pool water level measurement provides the
operator with sufficient information to assess the status of
both the RCPB and the water supply to the ECCS. The wide
range water level indicators monitor the suppression pool
water level from two feet from the bottom of the pool to
five feet above normal water level. Two wide range
suppression pool water level signals are transmitted from
separate differential pressure transmitters and are
continuously recorded and displayed on one recorder and one
indicator in the control room. The recorder and indicator
are the primary indication used by the operator during an
accident. Therefore, the PAM Specification deals
specifically with this portion of the instrument channel.

i 4. Or well Pressure
(PI-64-67B, XR-64-50, PI-64-160A, and XR-64-159)

Drywell pressure is a Category 1 variable provided to detect
breach of the RCPB and to verify ECCS functions that operate
to maintain RCS integrity. Two different ranges of drywell
pressure channels (normal and wide range) receive signals
that are transmitted from separate pressure transmitters and
are continuously recorded and displayed on two control room
recorders and two control room indicators. These recorders
and indicators are the primary indication used by the
operator during an accident. Therefore, the PAM

Specification deals specifically with this portion of the
instrument channel.

5. Primar Containment Area Radiation Hi h Ran e
(RR-90-272 and RR-90-273)

Primary containment area radiation (high range) is provided
to monitor the potential of significant radiation releases
and to provide release assessment for use by operators in
determining the need to invoke site emergency plans. Two

(continued)
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5. Primar Containment Area Radiation Hi h Ran e
(RR-90-272 and RR-90-273) (continued)

high range primary containment area radiation signals are
transmitted from separate radiation detectors and are
continuously recorded and displayed on two control room
recorders. These recorders are the primary indication used
by the operator during an accident. Therefore, the PAN

Specification deals specifically with this portion of the
instrument channel.

6. Primar Containment Isolation Valve PCIV Position

PCIV position is provided for verification of containment
integrity. In the case of PCIV position, the important
information is the isolation status of the containment
penetration. The LCO requires one channel of valve position
indication in the control room to be OPERABLE for each
active PCIV in a containment penetration flow path, i.e.,
two total channels of PCIV position indication for a

penetration flow path with two active valves. For
containment penetrations with only one active PCIV having
control room indication, Note (b) requires a single channel
of valve position indication to be OPERABLE. This is
sufficient to redundantly verify the isolation status of
each isolable penetration via indicated status of the active
valve, as applicable, and prior knowledge of passive valve
or system boundary status. If a penetration flow path is
isolated, position indication for the PCIV(s) in the
associated penetration flow path is not needed to determine
status. Therefore, the position indication for valves in an
isolated penetration flow path is not required to be
OPERABLE.

The PCIV position PAN indication instrumentation consists of
the category I PCIV position indications identified in
Reference 4. The indication for each PCIV consists of green
and red indicator lights that illuminate to indicate whether
the PCIV is fully open, fully closed, or in a mid-position.
Therefore, the PAN specification deals specifically with
this portion of the instrument channel.

(continued)
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7. Dr well and Torus H dro en Anal zers
(H2I-76-37, H2R-76-37, H2I-76-39, and H2R-76-39)

Drywell and torus hydrogen analyzer s are Category 1

instruments provided to detect high hydrogen concentration
conditions that represent a potential for containment
breach. The drywell and torus hydrogen concentration
recorders allow the operators to detect trends in hydrogen
concentration in sufficient time to initiate containment
atmospheric dilution if containment atmosphere approaches
combustible limits. Hydrogen concentration indication is
also important in verifying the adequacy of mitigating
actions. High hydrogen concentration is measured by two
independent analyzers and continuously recorded and
displayed on one control room recorder and one control room
indicator. The analyzers have the capability for sampling
both the drywell and the torus. These indicators are the
primary indication used by the operator during an accident.
Therefore, the PAN Specification deals specifically with
this portion of the instrument channel.

0 8. Su ression Pool Water Tem erature
(TI-64-161, TR-64-161, TI-64-162, and TR-64-162)

Suppression pool water temperature is a Category 1 variable
provided to detect a condition that could potentially lead
to containment breach and to verify the effectiveness of
ECCS actions taken to prevent containment breach. The
suppression pool water temperature instrumentation allows
operators to detect trends in suppression pool water
temperature in sufficient time to take action to prevent
steam quenching vibrations in the suppression pool. Sixteen
temperature sensors are arranged in two groups of two
independent and redundant channels, located such that they
are sufficient to provide a reasonable measure of bulk pool
temperature. For a channel to be OPERABLE, at least, 7 of
its 8 sensors must be OPERABLE. The outputs for the sensors
are recorded on two independent recorders in the control
room. These recorders are the primary indication used by
the operator during an accident. Therefore, the PAN

Specification deals specifically with this portion of the
instrument channels.

(continued)
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9. Dr ell Atmos here Tem erature
(TI-64-52AB and XR-64-50)

Drywell atmosphere temperature is a Category 1 variable
provided to detect a condition that could potentially lead
to containment breach and to verify the effectiveness of
ECCS actions taken to prevent containment breach. Two wide
range drywell atmosphere temperature signals are transmitted
from separate temperature sensors and are continuously
recorded and displayed on one control room recorder and one
control room indicator. The recorder and indicator are the
primary indications used by the operator during an accident.
Therefore, the PAM Specification deals specifically with
this portion of the instrument channel.

APPLICABILITY The PAM instrumentation LCO is applicable in MODES 1 and 2.
These variables are related to the diagnosis and preplanned
actions required to mitigate DBAs. The applicable DBAs are
assumed to occur in MODES 1 and 2. In MODES 3, 4, and 5,
plant conditions are such that the likelihood of an event
that would require PAM instrumentation is extremely low;
therefore, PAM instrumentation is not required to be
OPERABLE in these MODES.

ACTIONS Note 1 has been added to the ACTIONS to exclude the MODE

change restriction of LCO 3.0.4. This exception allows
entry into the applicable NODE while relying on the ACTIONS

even though the ACTIONS may eventually require plant
shutdown. This exception is acceptable due to the passive
function of the instruments, the operator's ability to
diagnose an 'accident using alternative instruments and
methods, and the low probability of an event requiring these
instruments.

Notes 2 and 3 have been provided to modify the ACTIONS
related to PAM 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

(continued)
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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 PAM instrumentation channels provide appropriate
compensatory measures for separate Functions. As such,
Note 2 has been provided to allow separate Condition entry
for each inoperable PAM Function. Note 3 has been provided
for Function 6 to allow separate Condition entry for each
penetration flow path.

A.1

When one or more Functions have one required channel that is
inoperable, the required inoperable channel must be restored
to OPERABLE status within 30 days. The 30 day Completion
Time is based on operating experience and takes into account
the remaining OPERABLE channels (or, in the case of a
Function that has only one required channel, other
non-Regulatory Guide 1.97 instrument channels to monitor the
Function), the passive nature of the instrument (no critical
automatic action is assumed to occur from these
instruments), and the low probability of an event requiring
PAM instrumentation during this interval.

B.l

If a channel has not been restored to OPERABLE status in
30 days, this Required Action specifies initiation of action
in accordance with Specification 5.6.6, which requires a
written report to be submitted to the NRC. This report
discusses the alternate method of monitoring, the results of
the root cause evaluation of the inoperability, and
identifies proposed restorative actions. This action is
appropriate in lieu of a shutdown requirement, since
alternative actions are identified before loss of functional
capability, and given the likelihood of plant conditions
that would require information provided by this
instrumentation.

(continued)
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C.1

When one or more Functions have two required channels that
are inoperable (i.e., two channels inoperable in the same
Function), one channel in the Function should be restored to
OPERABLE status within 7 days. The Completion Time of
7 days is based on the relatively low probability of an
event requiring PAM instrument operation and the
availability of alternate means to obtain the required
information. Continuous operation with two required
channels inoperable in a Function is not acceptable because
the alternate indications may not fully meet all performance
qualification requirements applied to the PAM

instrumentation. Therefore, requiring restoration of one
inoperable channel of the Function limits the risk that the
PAM Function will be in a degraded condition should an
accident occur. Condition C is modified by a Note that
excludes hydrogen monitor channels. Condition D provides
appropriate Required Actions for two inoperable hydrogen
monitor channels.

D.1

When two hydrogen monitor channels are inoperable, one
hydrogen monitor channel must be restored to OPERABLE status
within 72 hours. The 72 hour Completion Time is based on
the low probability of the occurrence of a LOCA that would
generate hydrogen in amounts capable of exceeding the
flammability limit; and the length of time after the event
that operator action would be required to prevent hydrogen
accumulation from exceeding this limit.

E.l

This Required Action directs entry into the appropriate
Condition- referenced in Table 3.3.3. 1-1. The applicable
Condition referenced in the Table is Function dependent.
Each time an inoperable channel has not met any Required
Action of Condition C or D, as applicable, and the
associated Completion Time has expired, Condition E is
entered for that channel and provides for transfer to the
appropriate subsequent Condition.

(continued)
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ACTIONS
(continued)

F. 1

For the majority of Functions in Table 3.3.3.1-1, if any
Required Action and associated Completion Time of
Condition C or D are not met, the plant must be brought to a
MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
12 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.

G.l

Since alternate means of monitoring primary containment area
radiation have been developed and tested, the Required
Action is not to shut down the plant, but rather to follow
the directions of Specification 5.6.6. These alternate
means may be temporarily installed if the normal PAM channel
cannot be restored to OPERABLE status within the allotted
time. The report provided to the NRC should discuss the
alternate means used, describe the degree to which the
alternate means are equivalent to the installed PAM

channels, justify the areas in which they are not
equivalent, and provide a schedule for restoring the normal
PAM channels.

SURVEILLANCE
RE(UIREMENTS

SR 3.3.3.1.1

Performance of the CHANNEL CHECK for each required PAM

instrumentation channel once every 31 days ensures that a

gross failure of instrumentation has not occurred. A

CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel against 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

(continued)
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SURVEILLANCE
RE(UIRENENTS

SR 3.3.3. 1. 1 (continued)

CHANNEL CALIBRATION. The high radiation instrument channels
should be compared to each other or to other containment
radiation monitoring instrumentation.

Agreement criteria are determined by the plant staff, based
on a combination of the channel instrument uncertainties,
including isolation, indication, and readability. If a
channel is outside the criteria, it may be an indication
that the sensor or the signal processing equipment has
drifted outside its limit.

'he Frequency of 31 days is based upon plant operating
experience, with regard to channel OPERABILITY and drift,
which demonstrates that failure of more than one channel of
a given Function in any 31 day interval is rare. The
CHANNEL CHECK supplements less formal, but more frequent,
checks of channels during normal operational use of those
displays associated with the required channels of this LCO.

e SR 3.3.3.1.2 SR 3.3.3.1.3 and SR 3.3.3.1.4

A CHANNEL CALIBRATION is a complete check of the instrument
loop, including the sensor.'he test verifies the channel
responds to measured parameter with the necessary range and
accuracy. For the PCIV position function, the CHANNEL

CALIBRATION consists of verifying the remote indications
conform to actual valve positions.

The 92 day Frequency for CHANNEL CALIBRATION of the Drywell
and Torus Hydrogen Analyzer is based on operating experience
and vendor recommendations. The 184 day frequency for
CHANNEL CALIBRATION of the Reactor Pressure Indication is
based on plant specific analysis. The 18 month Frequency
for CHANNEL CALIBRATION of all other PAN instrumentation in
Table 3.3.3.1-1 is based on operating experience and

'consistency with BFN refueling cycles.

(continued)
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e

REFERENCES 1. Regulatory Guide 1.97, "Instrumentation for Light
Water Cooled Nuclear Power Plants to Assess Plant and
Environs Conditions During and Following an Accident,"
Revision 3, Hay 1983.

2. TVA Letter from L. H. Hills to H. R. Denton (NRC)
dated April 30, 1984.

3. NRC Letter from S.C. Black to S. A. White (TVA), NRC

Regulatory Guide 1.97 SER letter, dated June 23, 1988.

4. TVA General Design Criteria No. BFN-50-7307, Revision
4, "Post-Accident Monitoring," dated June 22, 1993.

5. NRC Letter from Joseph F. Williams to Oliver D.
Kingsley, Jr., "Regulatory Guide 1.97 - Boiling Water
Reactor Neutron Flux Monitoring For the Browns Ferry
Nuclear Plant, Units 1, 2, and 3," dated Hay 3, 1994.

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

-
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B 3. 3 INSTRUHENTATION

B 3.3.3.2 Backup Control System

BASES

BACKGROUND The Backup, Control System provides the control room operator
with sufficient instrumentation and controls to place and
maintain the plant in a safe shutdown condition from a
location other than the control room. This capability is
necessary to protect against the possibility of the control
room becoming inaccessible. A safe shutdown condition is
defined as HODE 3. With the plant in HODE 3, the Reactor
Core Isolation Cooling (RCIC) System, the safety/relief
valves, and the Residual Heat Removal System can be used to
remove core decay heat and meet all safety requirements.
The long term supply of water for the RCIC and the ability
to operate the RHR System for decay heat removal from
outside the control room allow extended operation in HODE 3.

In the event that the control room becomes inaccessible, the
operators can establish control at the backup control panel
and place and maintain the plant in HODE 3. Not all
controls and necessary transfer switches are located at the
backup control panel. Some controls and transfer switches
will have to be operated locally at the switchgear, motor
control panels, or other local stations. The plant
automatically reaches NODE 3 following a plant shutdown and
can be maintained safely in HODE 3 for an extended period of
time.

The OPERABILITY of the Backup Control System control and
instrumentation Functions ensures that there is sufficient
information available on selected plant parameters to place
and maintain the plant in NODE 3 should the control room
become inaccessible.

APPLICABLE
SAFETY ANALYSES

The Backup Control System is required to provide equipment
at appropriate locations outside the control room with a

design capability to promptly shut down the reactor to
NODE 3, including the necessary instrumentation and
controls, to maintain the plant in a safe condition in
HODE 3.

(continued)

BFN-UNIT 3 B 3.3-75 Amendment *Rl



Backup Control System
B 3.3.3.2

APPLICABLE
SAFETY ANALYSES

(continued)

The criteria governing the design and the specific system
requirements of the Backup Control System are located in
10 CFR 50, Appendix A, GDC 19 (Ref. 1) and Reference 2.

The Backup Control System is considered an important
contributor to reducing the risk of accidents; as such, it
meets Criterion 4 of the NRC Policy Statement (Ref. 3).

LCO The Backup Control System LCO provides the requirements for
the OPERABILITY of the instrumentation and controls
necessary to place and maintain the plant in NODE 3 from a
location other than the control room. The instrumentation
and controls typically required are listed in Table
B 3.3.3.2-1.

The controls, instrumentation, and transfer switches are
those required for:

~ Reactor pressure vessel (RPV) pressure control;

~ Decay heat removal;

~ RPV inventory control; and

~ Safety support systems for the above functions,
including Residual Heat Removal (RHR) Service Water,
Emergency Equipment Cooling Water, and onsite power,
including the diesel generators.

The Backup Control System is OPERABLE if all instrument and
control channels needed to support the backup control
function are OPERABLE. In some cases, Table B 3.3.3.2-1 may
indicate that the required information or control capability
is available from several alternate sources. In these
cases, the Backup Control System is OPERABLE as long as one
channel of any of the alternate information or control
sources for each Function is OPERABLE.

The Backup Control System instruments and control circuits
covered by this LCO do not need to be energized to be
considered OPERABLE. This LCO is intended to ensure that
the instruments and control circuits will be OPERABLE if

(continued)
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BASES

LCO
(continued)

plant conditions require that the Backup Control System be
placed in operation.

APPLICABILITY The Backup Control System LCO is applicable in MODES 1

and 2. This is required so that the plant can be placed and
maintained in MODE 3 for, an extended period of time from a
location other than the control room.

This LCO is not applicable in MODES 3, 4, and 5. In these
MODES, the plant is already subcritical and in a condition
of reduced Reactor Coolant System energy. Under these
conditions, considerable time is available to restore
necessary instrument control Functions if control room
instruments or control becomes unavailable. Consequently,
the TS do not require OPERABILITY in MODES 3, 4, and 5.

ACTIONS A Note is included that excludes the MODE change restriction
of LCO 3.0.4. This exception allows entry into an
applicable MODE while relying on the ACTIONS even though the
ACTIONS may eventually require a plant shutdown. This
exception is acceptable due to the low probability of an
event requiring this system.

Note 2 has been provided to modify the ACTIONS related to
Backup Control System Functions. 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 Backup Control System Functions provide
appropriate compensatory measures for separate Functions.
As such, a Note has been provided that allows separate
Condition entry for each inoperable Backup Control System
Function.

(continued)
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BASES

ACTIONS
(continued)

A.1

Condition A addresses the situation where one or more
required Functions of the Backup Control System is
inoperable. This includes any Function listed in
Table B 3.3.3.2-1, as well as the control and transfer
switches.

The Required Action is to restore the Function to OPERABLE
status within 30 days. The Completion Time is based on
operating experience and the low probability of an event
that would require evacuation of the control room.

B.1

If the Required Action and associated Completion Time of
Condition A are not met, the plant must be brought to a MODE

in which the LCO does not apply. To achieve this status,
the plant must be brought to at least MODE 3 within
12 hours. The allowed Completion Time is reasonable, based
on operating experience, to reach the required MODE from
full power conditions in an orderly manner and without
challenging plant systems.

I SURVEILLANCE
REQUIREMENTS

I

SR 3.3.3.2.1

SR 3.3.3.2.1 verifies each required Backup Control System
transfer switch and control circuit performs the intended
function. This verification is performed from the backup
control panel and locally, as appropriate. Operation of the
equipment from the backup control panel is not necessary.
The Surveillance can be satisfied by performance of a
continuity check. This will ensure that if the control room
becomes inaccessible, the plant can be placed and maintained
in MODE 3 from the backup control panel and the local
control stations. Operating experience demonstrates that
Backup Control System control channels usually pass the
Surveillance when performed at the 18 month Frequency.

(continued)

BFN-UNIT 3 B 3.3-78 Amendment *Rl



Backup Control System
B 3.3.3.2

BASES

I SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.3.2.2 and SR 3.3.3.2.3

CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. The test verifies the channel responds
to measured parameter values with the necessary range and
accuracy.

The Frequency of SR 3.3.3.2.2 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 18 month Frequency of SR 3.3.3.2.3 is based upon
operating experience and consistency with the typical
industry refueling cycle.

REFERENCES l. 10 CFR 50, Appendix A, GDC 19.

2. FSAR Section 7.18.

3. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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Table B 3.3.3.2-1 (Page 1 of 3)
Backu Control System Instrumentation and Controls

FUNCTION

Instrument Parameter

NUMBER
REQUIRED

l.
2.
3.
4.
5.
6.
7.
8.
9.

10.

Reactor Water Level Indication
Reactor Pressure Indication
Suppression Pool Temperature Indication
Suppression Pool Level Indication
Drywell Pressure Indication
RHR Flow Indication
RCIC Flow Indication
RCIC Turbine Speed Indication
Drywell Temperature Indication
RHRSW Header Pressure

1

1

1

1

1

1

1, note a

1

1, note o

1, note p

Transfer
11.
12.

13.
14.
15.

Control Parameter
Main Steam Relief Valve (MSRV) Transfer & Control
Main Steam Isolation Valve (MSIV) Transfer & Control
(Closure)
Main Steam Drain Line Isolation Valve
RHRSW Pumps

RHRSW Discharge Valves for RHR Loop I Heat Exchangers

3, note b

4, note c

1, note d

note e

2, note f

note a:

note b:
note c:

note d:

note e:

note f:
note o:
note p:

RCIC flow indication may be obtained from the Flow
Indicating Controller
1 required for each of 3 MSRVs.
1 MSIV required per penetration, may be either inboard
valve or outboard valve.
1 Main Steam Drain Line isolation valve required, may be
either inboard valve or outboard valve.
There are 12 RHRSW pumps. All are equipped with emergency
transfer switches. 2 of the 12 must be available for EECW

service (supports all units) and an additional 1 must be
available for RHRSW service.
1 Discharge Valve per RHR Loop I Heat Exchanger for a total
of 2.
Drywell Temperature Indication not required for Unit 3

The RHRSW Pressure indicator for the Header of the RHRSW

Pump that supports RHR service is required.
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Transfer
16.
17.
18.
19.

20.
21.
22.
23:
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Table B 3.3.3.2-1 (Page 2 of 3)
Backu Control System Instrumentation and Controls

FUNCTION

Control Parameter (continued)
RCW Pumps 1D and 3D (Trip Function Only)
4-kV Fire Pumps A, B, and C

Recirculation System Sample Line Isolation Valves
EECW Sectionalizing Valves

RHRSW to EECW Motor-Operated Crosstie Valves
Recirculation Pump Discharge Valve (RHR Loop I)
RWCU Drain to Main Condenser Hotwell Isolation Valve
RWCU Drain to Radwaste Isolation Valve
RHR Shutdown Cooling Inboard Containment Isolation Valve
RHR Shutdown Cooling Outboard Containment Isolation Valve
RCIC Steam Supply Isolation Valves
RCIC Steam Pot Drain Line Steam Trap Bypass
RCIC Steam Pot Drain to Main Condenser Isolation
RCIC Drain to Radwaste Isolation
RCIC Turbine Steam Supply Valve
RCIC Turbine Stop Valve
RCIC Pump Suction From Suppression Pool
RCIC Pump Suction From Condensate Storage Tank
RCIC Lube Oil Cooler Cooling Water Supply
RCIC Pump Minimum Flow Bypass
RCIC Pump Discharge
RCIC Test Return to Condensate Storage Tank
RCIC Injection Valve to Reactor Vessel
RCIC Barometric Condenser Condensate Pump

RCIC Barometric Condenser Vacuum Pump

HPCI Turbine Steam Supply Valve (Isolation Function Only)

NUMBER
REQUIRED

2, note g
3,note h

1, note i
8, 1 per

valve, note j
2, 1 per valve

1

1

1

1

1

2,1 per valve
1

1, note k
1, note k

1

1

2, 1 per valve
1

1

1

1

1

1

1

1

1

note g:

note h:

note i:
note j:

note k:

1 per pump. Trip function necessary to prevent spurious
start overloading 4-kV Buses/Diesel Generators.
1 per pump. Each 4-kV Fire Pump has backup control located
on its 4-kV supply board.
1 Recirculation System Sample Line Isolation Valve
required, may be either inboard valve or outboard valve.
Not required if valve breaker remains open, per Appendix R

requirement, except when required for valve testing or
operation.
1 switch for 2 solenoid valves.
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Transfer
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

Table B 3.3.3.2-1 (Page 3 of 3)
Backup Control System Instrumentation and Controls

FUNCTION

Control Parameter (continued)
RHR Pump Control Loop I
RHR Pump A Suppression Pool Cooling Suction Valve
RHR Pump A Shutdown Cooling Suction Valve
RHR Pump C Suppression Pool Cooling Suction Valve
RHR Pump C Shutdown Cooling Suction Valve
RHR System I Minimum Flow Valve
RHR Pump B Shutdown Cooling Suction Valve
RHR Pump D Shutdown Cooling Suction Valve
RHR System I-II Crosstie Valve
RHR System I Outboard Injection Valve
RHR System I Inboard Recirc Loop Valve
RHR System I Suppression Pool Spray/Test Isolation Valve
RHR System I Test Valve
RHR System I Drywell Spray Outboard Valve
RHR Pump A Suction Crosstie Valve
RHR Pump C Suction Crosstie Valve
Core Spray Pumps (Trip and Lockout Function Only)
CRD Scram Discharge Volume Isolation Test Valve

NUMBER

REQUIRED

2, note m

1

1

1

1

1

1

1

1, note j
1

1

1

1

1

1

1

4, note n

1

note j:

note m:
note n:

Not required if valve breaker remains open, per Appendix R

requirement, except when required for valve testing or
operation.
1 for each Loop I Pump.
1 per pump. To prevent overloading 4-kV Buses, Diesel
Generators.
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B 3.3.4. 1 End of Cycle Recirculation Pump Trip (EOC-RPT) Instrumentation

BASES

BACKGROUND The EOC-RPT instrumentation initiates a recirculation pump
trip (RPT) to reduce the peak reactor pressure and power
resulting from turbine trip or generator load rejection
transients to provide additional margin to core thermal MCPR

Safety Limits (SLs).

The need for the additional negative reactivity in excess of
that normally inserted on a scram reflects end of cycle
reactivity considerations. Flux shapes at the end of cycle
are such that the control rods may not be able to ensure
that thermal limits are maintained by inserting sufficient
negative reactivity during the first few feet of rod travel
upon a scram caused by Turbine Control Valve (TCV) Fast
Closure, Trip Oil Pressure - Low or Turbine Stop Valve (TSV)
- Closure. The physical phenomenon involved is that the
void reactivity feedback due to a pressurization transient
can add positive reactivity at a faster rate than the
control rods can add negative reactivity.

The EOC-RPT instrumentation, as shown in Reference I, is
composed of sensors that detect initiation of closure of the
TSVs or fast closure of the TCVs, combined with relays,
logic circuits, and fast acting circuit breakers that
interrupt power from the recirculation pump motor generator
(MG) set generators to each of the recirculation pump
motors. When the channel's pre-established setpoint is
exceeded, the channel output relay actuates, which then
outputs an EOC-RPT signal to the trip logic. When the RPT
breakers trip open, the recirculation pumps coast down under
their own inertia. The EOC-RPT has two identical trip
systems, either of which can actuate an RPT.

Each EOC-RPT trip system is a two-out-of-two logic for each
Function; thus, either two TSV - Closure or two TCV Fast
Closure, Trip Oil Pressure - Low signals are required for a .

trip system to actuate. If either trip system actuates,
both recirculation pumps will trip. There are two EOC-RPT

breakers in series per recirculation pump. One trip system
trips one of the two EOC-RPT breakers for each recirculation

(continued)
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BACKGROUND
(continued)

pump, and the second trip system trips the other EOC-RPT
breaker for each recirculation pump.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The TSV - Closure and the TCV Fast Closure, Trip Oil
Pressure - Low Functions are designed to trip the
recirculation pumps in the event of a turbine trip or
generator load rejection to mitigate the increase in neutron
flux, heat flux, and reactor pressure, and to increase the
margin to the MCPR SL. The analytical methods and
assumptions used in evaluating the turbine trip and
generator load rejection are summarized in References 2, 3,
and 4.

To mitigate pressurization transient effects, the EOC-RPT
must trip the recirculation pumps after initiation of
closure movement of either the TSVs or the TCVs. The
combined effects of this trip and a scram reduce fuel bundle
power more rapidly than a scram alone, resulting in an
increased margin to the MCPR SL. Alternatively, MCPR limits
for an inoperable EOC-RPT, as specified in the COLR, are
sufficient to prevent violation of the MCPR Safety Limit.
The EOC-RPT function is automatically disabled when turbine
first stage pressure is ( 30%%d RTP.

EOC-RPT instrumentation satisfies Criterion 3 of the NRC

Policy Statement (Ref. 6).

The OPERABILITY of the EOC-RPT is dependent on the
OPERABILITY of the individual instrumentation channel
Functions. Each Function must have a required number of
OPERABLE channels in each trip system, with their setpoints
within the specified Allowable Value of SR 3.3.4.1.3. The
setpoint is calibrated consistent with applicable setpoint
methodology assumptions (nominal trip setpoint). Channel
OPERABILITY also includes the associated EOC-RPT breakers.
Each channel (including the associated EOC-RPT breakers)
must also respond within its assumed response time.

Allowable Values are specified for each EOC-RPT Function
specified in the LCO. Nominal trip setpoints are specified
in the setpoint calculations. A channel is inoperable if
its actual trip setpoint is not within its required

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

Allowable Value. The nominal setpoints are selected to
ensure that the setpoints do not exceed the Allowable Value
between successive CHANNEL CALIBRATIONS. Operation with a

trip setpoint less conservative than the nominal trip
setpoint, but within its Allowable Value, is acceptable.
Each Allowable Value specified is more conservative than the
analytical limit assumed in the transient and accident
analysis in order to account for instrument uncertainties
appropriate to the Function. 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., TSV position), and when the
measured output value of the process parameter exceeds the
setpoint, the associated device (e.g., trip relay) 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 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 specific Applicable Safety Analysis, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

Alternatively, since this instrumentation protects against a

NCPR SL violation, with the instrumentation inoperable,
modifications to the MCPR limits (LCO 3.2.2) may be applied
to allow this LCO to be met. The NCPR penalty for the
EOC-RPT inoperable condition is specified in the COLR.

Turbine Sto Valve - Closure

Closure of the TSVs and a main turbine trip result in the
loss of a heat sink that produces reactor pressure, neutron
flux, and heat flux transients that must be limited.
Therefore, an RPT is initiated on TSV - Closure in
anticipation of the transients that would result from

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

Turbine Sto Valve - Closure (continued)

closure of these valves. EOC-RPT decreases reactor power
and aids the reactor scram in ensuring that the MCPR SL is
not exceeded during the worst case transient.

Closure of the TSVs is determined by measuring the position
of each valve. There are two separate position switches
associated with each stop valve, the signal from each switch
being assigned to a separate trip channel. The logic for
the TSV - Closure Function is such that two or more TSVs
must be closed to produce an EOC-RPT. This Function must be
enabled at THERMAL POWER a 30%%d RTP. This is normally
accomplished automatically by pressure transmitters sensing
turbine first stage pressure; therefore, opening the turbine
bypass valves may affect this function. To consider this
function OPERABLE bypass of the function must not occur when
bypass valves are open. Four channels of TSV - Closure,
with two channels in each trip system, are available and
required to be OPERABLE to ensure that no single instrument
failure will preclude an EOC-RPT from this Function on a

valid signal. The TSV - Closure Allowable Value is selected
to detect imminent TSV closure.

This protection is required, consistent with the safety
analysis assumptions, whenever THERMAL POWER is w 30% RTP.
Below 3(N RTP, the Reactor Vessel Steam Dome Pressure - High
and the Average Power Range Monitor (APRM) Fixed Neutron
Flux - High Functions of the Reactor Protection System (RPS)
are adequate to maintain the necessary margin to the MCPR

Safety Limit.

Turbine Control Valve Fast Closure Tri Oil Pressure - Low
(PS-47-142, PS-47-144, PS-47-146, and PS-47-148)

Fast closure of the TCVs during a generator load rejection
results in the loss of a heat sink that produces reactor
pressure, neutron flux, and heat flux transients that must
be limited. Therefore, an RPT is initiated on TCV Fast
Closure, Trip Oil Pressure - Low in anticipation of the
transients that would result from the closure of these
valves. The EOC-RPT decreases reactor power and aids the
reactor scram in ensuring that the MCPR SL is not exceeded
during the worst case transient.

(continued)
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APPLICABLE
SAFETY ANALYSE
LCO and,
APPLICABILITY

Turbine Control Valve Fast Closure Tri Oil Pressure - Low
(PS-47-142, PS-47-144, PS-47-146, and PS-47-148)
(continued)

Fast closure of the TCVs is determined by measuring the
electrohydraulic control fluid pressure at each control
valve. There is one pressure switch associated with each
control valve, and the signal from each switch is assigned
to a separate trip channel. The logic for the TCV Fast
Closure, Trip Oil Pressure - Low Function is such that two
or more TCVs must be closed (pressure switch trips) to
produce an EOC-RPT. 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. To consider this function
OPERABLE bypass of the function must not occur when bypass
valves are open. Four channels of TCV Fast Closure, Trip
Oil Pressure - Low, with two channels in each trip system,
are available and required to be OPERABLE to ensure that no
single instrument failure will preclude an EOC-RPT from this
Function on a valid signal. The TCV Fast Closure, Trip Oil
Pressure - Low Allowable Value is selected high enough to
detect imminent TCV fast closure.

This protection is required consistent with the safety
analysis whenever THERMAL POWER is z 30% RTP. Below
30% RTP, the Reactor Vessel Steam Dome Pressure - High and
the APRM Fixed Neutron Flux - High Functions of the RPS are
adequate to maintain the necessary safety margins.

ACTIONS A Note has been provided to modify the ACTIONS related to
EOC-RPT 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 Conditi'on continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
inoperable EOC-RPT instrumentation channels provide
appropriate compensatory measures for separate inoperable

(continued)

BFN-UNIT 3 B 3.3-87 Amendment *Rl



EOC-RPT Instrumentat'ion
B 3.3.4.1 ,

ACTIONS
(continued)

channels. As such, a Note has been provided that allows
separate Condition entry for each inoperable EOC-RPT
instrumentation channel.

A. 1

With one or more channels inoperable, but with EOC-RPT trip
capability maintained (refer to Required Actions B. 1 and B.2
Bases), the EOC-RPT System is capable of performing the
intended function. However, the reliability and redundancy
of the EOC-RPT instrumentation is reduced such that a single
failure in the remaining trip system could result in the
inability of the EOC-RPT System to perform the intended
function. Therefore, only a limited time is allowed to
restore compliance with the LCO. Because of the diversity
of sensors available to provide 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 an EOC-RPT, 72 hours is
provided to restore the inoperable channels (Required
Action A. 1) or apply the EOC-RPT inoperable NCPR limit.
Alternately, the inoperable channels may be placed in trip
(Required Action A.2) since this would conservatively
compensate for the inoperability, restore capability to
accommodate a single failure, and allow operation to
continue. As noted, placing the channel in trip with no
further restrictions is not allowed if the inoperable
channel is the result of an inoperable breaker, since this
may not adequately compensate for the inoperable breaker
(e.g., the breaker may be inoperable such that it will not
open). If it is not desired to place the channel in trip
(e.g., as in the case where placing the inoperable channel
in trip would result in an RPT, or if the inoperable channel
is the result of an inoperable breaker), Condition C must be
entered and its Required Actions taken.

B.l and B.2

Required Actions B. I and B.2 are intended to ensure that
appropriate actions are taken if multiple, inoperable,
untripped channels within the same Function result in the
Function not maintaining EOC-RPT trip capability. A
Function is considered to be maintaining EOC-RPT trip

(continued)
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BASES

ACTIONS
" B.l and B.2 (continued)

capability when sufficient channels are OPERABLE or in trip,
such that the EOC-RPT System will generate a trip signal
from the given Function on a valid signal and both
recirculation pumps can be tripped. Alternately, Required
Action B;2 requires the HCPR limit for inoperable EOC-RPT,
as specified in the COLR, to be applied. This also restores
the margin to HCPR assumed in the safety analysis.

The 2 hour Completion Time is sufficient time for the
operator to take corrective action, and takes into account
the likelihood of an event requiring actuation of the
EOC-RPT instrumentation during this period. It is also
consistent with the 2 hour Completion Time provided in
LCO 3.2.2 for Required Action A.l, since this
instrumentation's purpose is to preclude a MCPR violation.

C.1

With any Required Action and associated Completion Time not
met, THERMAL POWER must be reduced to < 30% RTP within
4 hours. The allowed Completion Time of 4 hours is
reasonable, based on operating experience, to reduce THERMAL
POWER to < 30Ã RTP from full power conditions in an orderly
manner and without challenging plant systems.

SURVEILLANCE 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 EOC-RPT

trip 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. 5) assumption of the average
time required to perform channel Surveillance. That
analysis'emonstrated that the 6 hour testing allowance does
not significantly reduce the probability that the
recirculation pumps will trip when necessary.

(continued)
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BASES

SURVEILLANCE
RE(UIR EVENTS

(continued)

SR 3.3.4.1.1

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 Frequency of 92 days is based on reliability analysis of
Reference 5.

SR 3.3.4.1.2

This SR ensures that an EOC-RPT initiated from the TSV-
Closure and TCV Fast Closure, Trip Oil Pressure - Low
Functions will not be inadvertently bypassed when THERMAL
POWER is a 30X 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 valves or other reasons), the affected
TSV - Closure and TCV 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, this SR

is met with the channel considered OPERABLE.

The Frequency of 18 months is based on engineering judgment
and reliability of the components.

SR 3.3.4.1.3

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.

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.4. 1.3 (continued)

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 3.3.4.1.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel. The system functional test of the pump breakers is
included as a part of this test, over lapping the LOGIC
SYSTEM FUNCTIONAL TEST, to provide complete testing of the
associated safety function. Therefore, if a breaker is
incapable of operating, the associated instrument channel(s)
would also be inoperable.

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.

REFERENCES 1. FSAR, Figure 7.9-2 (EOC-RPT logic diagram).

2. FSAR, Section 7.9.4.5.

3. FSAR, Sections 14.5.1.1 and 14.5.1.3.

4. FSAR, Section 4.3.5.

5. GENE-770-06-1, "Bases For Changes To Surveillance Test
Intervals And Allowed Out-Of-Service Times For
Selected Instrumentation Technical Specifications,"
February 1991.

6. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3.3.4.2

B 3.3.4.2 Anticipated Transient Without Scram Recirculation Pump Trip
(ATWS-RPT) Instrumentation

BASES

BACKGROUND The ATWS-RPT System initiates an RPT, adding negative
reactivity, following events in which a scram does not (but
should) occur, to lessen the effects of an ATWS event.
Tripping the recirculation pumps adds negative reactivity
from the increase in steam voiding in the core area as core
flow decreases. When Reactor Vessel Water Level - Low or
Reactor Steam Dome Pressure - High setpoint is reached, the
recirculation pump motor breakers trip.
The ATWS-RPT System (Ref. I) includes sensors, relays,
bypass capability, circuit breakers, and switches that are
necessary to cause initiation of an RPT. 'he channels
include electronic equipment (e.g., trip units) that
compares measured input signals with pre-established
setpoints. When the setpoint is exceeded, the channel
output relay actuates, which then outputs an ATWS-RPT signal
to the trip logic.

The ATMS-RPT consists of two independent trip systems, with
two channels of Reactor Steam Dome Pressure - High and two
channels of Reactor Vessel Mater Level - Low in each trip
system. Each ATWS-RPT trip system is a two-out-of-two logic
for each Function. Thus, either two Reactor Vessel Water
Level - Low or two Reactor Pressure - High signals are
needed to trip a trip system. The outputs of the channels
in a trip system are combined in a logic so that either trip
system will trip both recirculation pumps (by tripping the
respective motor breakers).

There are two motor breakers provided for each of the two
recirculation pumps for a total of four breakers. The
output of each trip system is provided to one of the two
breakers for each recirculation pump.

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The ATWS-RPT is not assumed in the safety analysis. The
ATWS-RPT initiates an RPT to aid in preserving the integrity
of the fuel cladding following events in which a scram does
not, but should, occur. Based on its contribution to the
reduction of overall plant risk, however, the
instrumentation meets Criterion 4 of the NRC Policy
Statement (Ref. 3).

The OPERABILITY of the ATWS-RPT is dependent on the
OPERABILITY of the individual instrumentation channel
Functions. Each Function must have a required number of
OPERABLE channels in each trip system, with their setpoints
within the specified Allowable Value of SR 3.3.4.2.3. The
setpoint is calibrated consistent with applicable setpoint
methodology assumptions (nominal trip setpoint). ATWS-RPT

Channel OPERABILITY also includes the associated
recirculation pump motor breakers. A channel is inoperable
if its actual trip setpoint is not within its required
Allowable Value.

Allowable Values are specified for each ATWS-RPT Function
specified in the LCO. Nominal trip setpoints are specified
in the setpoint calculations. The nominal setpoints are
selected to ensure that the setpoints do not exceed the
Allowable Value between 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
vessel water level), 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 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 environmental
effects are accounted for.

(continued)
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BASES

0

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

The individual Functions are required to be OPERABLE in
MODE I to protect against catastrophic/multiple failures of
the Reactor Protection System by providing a diverse trip
to mitigate the consequences of a postulated ATWS event.
The Reactor Steam Dome Pressure - High and Reactor Vessel
Water Level - Low Functions are required to be OPERABLE in
MODE I, since the reactor is producing significant power and
the recirculation system could be at high flow. During this
MODE, the potential exists for pressure increases or low
water level, assuming an ATWS event. In MODE 2, the reactor
is at low power and the recirculation system is at low flow;
thus, the potential is low for a pressure increase or low
water level, assuming an ATWS event. Therefore, the
ATWS-RPT is not necessary. In MODES 3 and 4, the reactor is
shut down with all control rods inserted; thus, an ATWS

event is not significant and the possibility of a
significant pressure increase or low water level is
negligible. In MODE 5, the one rod out interlock ensures
that the reactor remains subcritical; thus, an ATWS event is
not significant. In addition, the reactor pressure vessel
(RPV) head is not fully tensioned and no pressure transient
threat to the reactor coolant pressure boundary (RCPB)
exists.

The specific Applicable Safety Analyses and LCO discussions
are listed below on a Function by Function basis.

a ~ Reactor Vessel Water Level - Low
(LS-3-58A1, LS-3-58Bl, LS-3-58CI, and LS-3-5801)

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, the ATWS-RPT System is initiated at Level 2

to aid in maintaining level above the top of the
active fuel. The reduction of core flow reduces the
neutron flux and THERMAL POWER and, therefore, the
rate of coolant boiloff.

Reactor vessel water level 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.

(continued)
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APPLICABLE a.
I SAFETY ANALYSES,

LCO, and
APPLICABILITY

Reactor Vessel Water Level - Low
(LS-3-58AI, LS-3-58Bl, LS-3-58C1, and LS-3-58DI)
(continued)

Four channels of Reactor Vessel Water Level - Low,
with two channels in each trip system, are available
and required to be OPERABLE to ensure that no single
instrument failure can preclude an ATWS-RPT from this
Function on a valid signal. The Reactor Vessel Water
Level - Low Allowable Value is chosen so that the
system will not be initiated after a Level 3 scram
with feedwater still available, and for convenience
with the reactor core isolation cooling initiation.

b. Reactor Steam Dome Pressure - Hi h
(PIS-3-204A, PIS-3-204B, PIS-3-204C, and PIS-3-204D)

Excessively high RPV pressure may rupture the RCPB.
An increase in the RPV pressure during reactor
oper ation compresses the steam voids and results in a
positive reactivity insertion. This increases neutron
flux and THERMAL POWER, which could potentially result
in fuel failure and overpressurization. The Reactor
Steam Dome Pressure - High Function initiates an RPT

for transients that result in a pressure increase,
counteracting the pressure increase by rapidly
reducing core power generation. For the
overpressurization event, the RPT aids in the
termination of the ATWS event and, along with the
safety/relief valves, limits the peak RPV pressure to
less than the ASIDE Section III Code limits.

The Reactor Steam Dome Pressure - High signals are
initiated from four pressure transmitters that monitor
reactor steam dome pressure. Four channels of Reactor
Steam Dome Pressure - High, with two channels in each
trip system, are available and are required to be
OPERABLE to ensure that no single instrument failure
can preclude an ATWS-RPT from this Function on a valid
signal. The Reactor Steam Dome Pressure - High
Allowable Value is chosen to provide an adequate
margin to the ASIDE Section III Code limits.

(continued)
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ACTIONS A Note has been provided to modify the ACTIONS related to
ATWS-RPT 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 ATWS-RPT 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 ATWS-RPT
instrumentation channel.

A.l and A.2

With one or more channels inoperable, but with ATWS-RPT

capability for each Function maintained (refer to Required
Actions B. 1 and C. 1 Bases), the ATWS-RPT System is capable
of performing the intended function. However, the
reliability and redundancy of the ATWS-RPT instrumentation
is reduced, such that a single failure in the remaining trip
system could result in the inability of the ATWS-RPT System
to perform the intended function. Therefore, only a limited
time is allowed to restore the inoperable channels to
OPERABLE status. Because of the diversity of sensors
available to provide 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 ATWS-RPT, 14 days is provided to restore the
inoperable channel (Required Action A. 1). Alternately, the
inoperable channel may be placed in trip (Required
Action A.2), since this would conservatively compensate for
the inoperability, restore capability to accommodate a

single failure, and allow operation to continue. As noted,
placing the channel in trip with no fur ther restrictions is
not allowed if the inoperable channel is the result of an .

inoperable breaker, since this may not adequately compensate
for the inoperable breaker (e.g., the breaker may be
inoperable such that it will not open). If it is not
desired to place the channel in trip (e.g., as in the case

(continued)
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ACTIONS A.l and A.2 (continued)

where placing the inoperable channel would result in an

RPT), or if the inoperable channel is the result of an
inoperable breaker, Condition D must be entered and its
Required Actions taken.

B.1

Required Action B. 1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in the Function not
maintaining ATMS-RPT trip capability. A Function is
considered to be maintaining ATWS-RPT trip capability when
sufficient channels are OPERABLE or in trip such that the
ATWS-RPT System will generate a trip signal from the given
Function on a valid signal, and both recirculation pumps can
be tripped. This requires one channel of the Function in
each trip system to be OPERABLE or in trip, and the
recirculation pump motor breakers to be OPERABLE or in trip.

The 72 hour Completion Time is sufficient for the operator
to take corrective action (e.g., restoration or tripping of
channels) and takes into account the likelihood of an event
requiring actuation of the ATWS-RPT instrumentation during
this period and that one Function is still maintaining
ATMS-RPT trip capability.

C.1

Required Action C. 1 is intended to ensure that appropriate
Actions are taken if multiple, inoperable, untripped
channels within both Functions result in both Functions not
maintaining ATMS-RPT trip capability. The description of a

Function maintaining ATWS-RPT trip capability is discussed
in the Bases for Required Action B.l above.

The 1 hour Completion Time is sufficient for the operator to
take corrective action and takes into account the likelihood
of an event requiring actuation of the ATWS-RPT

instrumentation during this period.

(continued)
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ACTIONS
(continued)

D.l

With any Required Action and associated Completion Time not
met, the plant must be brought to a MODE or other specified
condition in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 2 within
6 hours. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, both to reach
MODE 2 from full power conditions and to remove a
recirculation pump from service in an orderly manner and
without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

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 the
associated Conditions and Required Actions may be delayed
for up to 6 hours provided the associated Function maintains
ATWS-RPT trip 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. 2)
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 recirculation pumps will trip when
necessary.

SR 3.3.4.2.1

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
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the 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

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.4.2.1 (continued)

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 3.3.4.2.2

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 Frequency of 92 days is based on the reliability
analysis of Reference 2.

SR 3.3.4.2.3

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.

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.

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.4.2.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel. The system functional test of the pump breakers is
included as part of this Surveillance and overlaps the LOGIC
SYSTEM FUNCTIONAL TEST to provide complete testing of the
assumed safety function. Therefore, if a breaker is
incapable of operating, the associated instrument channel(s)
would be inoperable.

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.

REFERENCES 1. FSAR Section 7.19.

2. GENE-770-06-1, "Bases for Changes To Surveillance Test
Intervals and Allowed Out-of-Service Times For
Selected Instrumentation Technical Specifications,"
February 1991.

3. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3.3.5.1

8 3.3 INSTRUMENTATION

8 3.3.5. 1 Emergency Core Cooling System (ECCS) Instrumentation

BASES

BACKGROUND The purpose of the ECCS instrumentation is to initiate
appropriate responses from the systems to ensure that the
fuel is adequately cooled in the event of a design basis
accident or transient.

For most anticipated operational occurrences and Design
Basis Accidents (DBAs), a wide range of dependent and
independent parameters are monitored.

The ECCS instrumentation actuates core spray (CS), low
pressure coolant injection (LPCI), high pressure coolant
injection (HPCI), and the Automatic Depressurization System
(ADS). The equipment involved with each of these systems is
described in the Bases for LCO 3.5. 1, "ECCS - Operating."

Portions of the ECCS instrumentation provide for the
generation of the Common Accident Signal which initiate the
DGs and EECW System. Refer to LCO 3.8. 1, "AC Systems-
Operating," for operability requirements of the Common
Accident Signal Logic.

Core S ra S stem

The CS System may be initiated by automatic means. Each
pump can be controlled manually by a control room remote
switch. Automatic initiation occurs for conditions of
Reactor Vessel Water Level - Low Low Low, Level 1 or both
Drywell Pressure - High and Reactor Steam Dome Pressure-
Low. reactor water level and drywell pressure are each
monitored by four redundant transmitters, which are, in
turn, connected to four trip units. The outputs of these
trip units are connected to relays whose contacts are
arranged in a one-out-of-two taken twice logic (i.e., two
trip systems) for each Function. The Reactor Steam Dome

Pressure - Low variable is monitored by two transmitters for
each trip system. The outputs from these transmitters are
connected to relays arranged in a one-out-of-two logic.

(continued)
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BASES

BACKGROUND Core S ra S stem (continued)

The high drywell pressure and low reactor water level
initiation signals are sealed in and must be manually reset.
Upon receipt of an initiation signal, if normal AC power is
available, the four core spray pumps start one at a time, in
order, at 0, 7, 14,-and 21 seconds. If normal AC power is
not available, the four core spray pumps start seven seconds
after standby power becomes available. (The LPCI pumps
start as soon as standby power is available.)

The CS test line isolation valve is closed on a CS

initiation signal to allow full system flow assumed in the
accident analyses.

The CS pump discharge flow is monitored by a flow switch.
When the pump is running and discharge flow is low enough so
that pump overheating may occur, the minimum flow return
line valve is opened. The valve is automatically closed if
flow is above the minimum flow setpoint to allow the full
system flow assumed in the accident analysis.

The CS System logic also receives signals from transmitters
which monitor the pressure in the reactor to ensure that,
before the injection valves open, the reactor pressure has
fallen to a value below the CS System's maximum design
pressure. Reactor pressure is monitored by four redundant
transmitters, which are, in turn, connected to four trip
units (two per trip system). The outputs of the trip units
are connected to relays whose contacts are arranged in a
one-out-of-two logic for each CS trip system.

Low Pressure Coolant In 'ection S stem

The LPCI is an operating mode of the Residual Heat Removal
(RHR) System, with two LPCI subsystems. The LPCI subsystems
may be initiated by automatic or manual means. Automatic
initiation occurs for conditions of Reactor Vessel Mater
Level - Low Low Low, Level 1 or both Drywell Pressure - High
and Reactor Steam Dome Pressure - Low. Each of these
diverse variables is monitored by four redundant
transmitters, which, in turn, are connected to four trip

(continued)
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B 3.3.5.1

BACKGROUND Low Pressure Coolant In 'ection S stem (continued)

units. The outputs of the trip units are connected to
relays whose contacts are arranged in a one-out-of-two taken
twice logic (i.e., two trip systems) for each Function.

Once an initiation signal is received by the LPCI control
circuitry, the signal is sealed in until manually reset.

Upon receipt of an initiation signal, if normal AC power is
available, the four RHR (LPCI) pumps start one at a time, in
order, at 0, 7, 14, and 21 seconds. If normal AC power is
not available, the four pumps start simultaneously, with no
delay, as soon as the standby power source is available.

Each LPCI subsystem's discharge flow is monitored by a flow
switch. When a pump is running and discharge flow is low
enough so that pump overheating may occur, the respective
minimum flow return line valve is opened. If flow is above
the minimum flow setpoint, the valve is automatically
closed. However, LPCI flow rates assumed in the LOCA

analyses can be achieved with the minimum flow valve in the
open position.

The RHR test line suppression pool cooling isolation valve,
suppression pool spray isolation valves, and containment
spray isolation valves (which are also PCIVs) are also
closed on a LPCI initiation signal to allow the full system
flow assumed in the accident analyses and maintain primary
containment isolated in the event LPCI is not operating.

The LPCI System monitors the pressure in the reactor to
ensure that, before an injection valve opens, the reactor
pressure has fallen to a value below the LPCI System's
maximum design pressure. The variable is monitored by four
redundant transmitters, which are, in turn, connected to
multiple trip units. The outputs of the trip units are
connected to relays whose contacts are arranged in a
one-out-of-two taken twice logic. Additionally, these
instruments function to initiate closure of the
recirculation pump discharge valves to ensure that LPCI flow
does not bypass the core when it injects into the
recirculation lines.

(continued)
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Low reactor water level in the shroud is detected by two
additional instruments which inhibit the manual initiation
of other modes of RHR (e.g., suppression pool cooling) when
LPCI is required. Manual overrides for the inhibit logic
are provided.

Hi h Pressure Coolant In ection S stem

The HPCI System may be initiated by either automatic or
manual means. Automatic initiation occurs for conditions of
Reactor Vessel Mater Level - Low Low, Level 2 or Drywell
Pressure - High. Each of these variables is monitored by
four redundant transmitters, which are, in turn, connected
to multiple trip units. The outputs of the trip units are
connected to relays whose contacts are arranged in a
one-out-of-two taken twice logic for each Function.

The HPCI pump discharge flow is monitored by a flow switch.
Upon automatic initiation, when the pump is running and
discharge flow is low enough so that pump overheating may
occur, the minimum flow return line valve is opened. The
valve is automatically closed if flow is above the minimum
flow setpoint to allow the full system flow assumed in the
accident analysis.

The HPCI test line isolation valve is closed upon receipt of
a HPCI initiation signal to allow the'full system flow
assumed in the accident analysis.

The HPCI System also monitors the water levels in the HPCI

pump supply header from the condensate storage tank (CST)
and the suppression pool because these are the two sources
of water for HPCI operation. Reactor grade water in the CST

is the normal source. Upon receipt of a HPCI initiation
signal, the CST suction valve is automatically signaled to
open (it is normally in the open position) unless'oth
suppression pool suction valves are open. If the water
level in the HPCI pump supply header from the CST falls
below a preselected level, first the suppression pool
suction valves automatically open, and then the CST suction
valve automatically closes. Two level switches are used to
detect low water level in the HPCI pump supply header from

(continued)
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the CST. Either switch can cause the suppression pool
suction valves to open and the CST suction valve to close.

The suppression pool suction valves also automatically open
and the CST suction valve closes if high water level is
detected in the suppression pool. To prevent losing suction
to the pump, the suction valves are interlocked so that one
suction path must be open before the other automatically
closes.

The HPCI provides makeup water to the reactor until the
reactor vessel water level reaches the Reactor Vessel Water
Level - High, Level 8 trip, at which time the HPCI turbine
trips, which causes the turbine's stop valve to close. The
logic is two-out-of-two to provide high reliability of the
HPCI System. The HPCI System automatically restarts if a
Reactor Vessel Mater Level'- Low Low, Level 2 signal is
subsequently received.

Automatic De ressurization S stem

The ADS may be initiated by either automatic or manual
means. Automatic initiation occurs when signals indicating
Reactor Vessel Mater Level - Low Low Low, Level 1; Drywell
Pressure - High or ADS High Drywell Pressure Bypass Timer;
confirmed Reactor -Vessel Water Level - Low, Level 3
(confirmatory); and CS or LPCI Pump Discharge Pressure-
High are all present and the ADS Initiation Timer has timed
out. There are two transmitters each for Reactor Vessel
Water Level - Low Low Low, Level 1 and Drywell Pressure-
High, and one transmitter for confirmed Reactor Vessel Water
Level - Low, Level 3 (confirmatory) in each of the two ADS

trip systems. Each of these transmitters connects to a trip
unit, which then drives a relay whose contacts form the
initiation logic.

Each ADS trip system includes a time delay between
satisfying the initiation logic and the actuation of the ADS

valves. The ADS Initiation Timer time delay setpoint chosen
is long enough that the HPCI has sufficient operating time
to recover to a level above Level 1, yet not so long that
the LPCI and CS Systems are unable to adequately cool the

(continued)
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fuel if the HPCI fails to maintain that level. An alarm in
the, control room is annunciated when either of the ADS
Initiation Timers is timing. Resetting the ADS initiation
signals resets the ADS Initiation Timer s.

The ADS also monitors the discharge pressures of the four
LPCI pumps and the four CS pumps. Each ADS trip system
includes two discharge pressure permissive switches from all
four LPCI pumps and one discharge pressure permissive switch
from all four CS pumps. The signals are used as a
permissive for ADS actuation, indicating that there is a
source of core coolant available once the ADS has
depressurized the vessel. CS pumps (A or B and either C or
D) or any one of the four LPCI pumps is sufficient to permit
automatic depressurization.

The ADS logic in each trip system is arranged in two
strings. Each string has a contact from each of the
following variables: Reactor Vessel Water Level - Low Low
Low, Level I; Drywell Pressure - High; High Drywell Pressure
Bypass Timer; and Pump Discharge Pressure High. One of the
two strings in each trip system must also have a confirmed
Reactor Vessel Water Level - Low, Level 3 (confirmatory).
Either the Drywell Pressure - High or the Drywell Pressure
Bypass Timer contacts and all remaining contacts in both
logic strings must close and the ADS initiation timer must
time out to initiate an ADS trip system. Either the A or B

trip system will cause all the ADS 'relief valves to open.
Once the Drywell Pressure - High signal, the ADS High
Drywell Pressure Bypass Timer, or the ADS initiation signal
is present, it is individually sealed in until manually
reset.

Hanual inhibit switches are provided in the control room for
the ADS; however, their function is not required for ADS

OPERABILITY (provided ADS is not inhibited when required to
be OPERABLE).

(continued)

BFN-UNIT 3 B 3.3-106 Amendment *Rl



ECCS Instrumentation
B 3.3.5.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The actions of the ECCS are explicitly assumed in the safety
analyses of References 1, 2, and 3. The ECCS is initiated
to preserve the integrity of the fuel cladding by limiting
the post LOCA peak cladding temperature to less than the
10 CFR 50.46 limits.

ECCS instrumentation satisfies Criterion 3 of the NRC Policy
Statement (Ref. 5). Certain instrumentation Functions are
retained for other reasons and are described below in the
individual Functions discussion.

The OPERABILITY of the ECCS instrumentation is dependent
upon the OPERABILITY of the individual instrumentation
channel Functions specified in Table 3.3.5. 1-1. Each
Function must have a required number of OPERABLE channels,
with their setpoints within the specified Allowable Values,
where appropriate. The setpoint is calibrated consistent
with applicable setpoint methodology assumptions (nominal
trip setpoint). Table 3.3.5. 1-1, footnote (b), is added to
show that certain ECCS instrumentation Function channels
affect Common Accident Logic which is addressed in
LCO 3.8. 1, "AC Sources - Operating."

Allowable Values are specified for each ECCS Function
specified in the table. Nominal trip setpoints are
specified in the setpoint calculations. The nominal
setpoints are selected to ensure that the setpoints do not
exceed the Allowable Value between CHANNEL CALIBRATIONS.
Operation with a trip setpoint less conservative than the
nominal trip setpoint, but within its Allowable Value, is
acceptable. A channel is inoperable if its actual trip
setpoint is not within its required Allowable Value. 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 vessel water
level), 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
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

(continued)
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(continued)

in this manner provide adequate protection because
instrumentation uncertainties, process effects, calibration
tolerances, instrument drift, and severe environment errors
(for channels that must function in harsh environments as
defined by 10 CFR 50.49) are accounted for .

In general, the individual Functions are required to be
OPERABLE in the MODES or other specified conditions that may
require ECCS (or DG) initiation to mitigate the consequences
of a design basis transient or accident. To ensure reliable
ECCS and DG function, a combination of Functions is required
to provide primary and secondary initiation signals.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

Core S ra and Low Pressure Coolant In 'ection S stems

l.a 2.a. Reactor Vessel Water Level - Low Low Low Level 1

(LS-3-58A-D)

Low reactor pressure vessel (RPV) water level indicates that
the capability to cool the fuel may be threatened. Should
RPV water level decrease too far, fuel damage could result.
The low pressure ECCS is initiated at Level 1 to ensure that
core spray and flooding functions are available to prevent
or minimize fuel damage. The Reactor Vessel Water Level-
Low Low Low, Level 1 is also utilized in the development of
the Common Accident Signals which initiate the DGs and EECW

System. (Refer to LCO 3.8. 1, "AC Sources - Operating," for
operability requirements of the Common Accident Signal
Logic). The Reactor Vessel Water Level - Low Low Low,
Level 1 is one of the Functions assumed to be OPERABLE and
capable of initiating the ECCS during the transients
analyzed in References 1 and 3. In addition, the Reactor
Vessel Water Level - Low Low Low, Level 1 Function is
directly assumed in the analysis of the recirculation line
break (Ref. 2). The core cooling function of the ECCS,

along with the scram action of the Reactor Protection System
(RPS), ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

(continued)
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l.a 2.a. Reactor Vessel Water Level - Low Low Low Level 1

(LS-3-58A-D) (continued)

Reactor Vessel Water Level - Low Low Low, Level 1 signals
are initiated from four level transmitters that sense the
differ ence 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.

The Reactor Vessel Water Level - Low Low Low, Level 1

Allowable Value is chosen to allow time for the low pressure
injection/spray subsystems to activate and provide adequate
cooling.

Four channels of Reactor Vessel Water Level - Low Low Low,
Level 1 Function are only required to be OPERABLE when the
ECCS is required to be OPERABLE to ensure that no single
instrument failure can preclude ECCS initiation. Refer to
LCO 3.5. 1 and LCO 3.5.2, "ECCS - Shutdown," for
Applicability Bases for the low pressure ECCS subsystems.

1.b 2.b. Dr well Pressure - Hi h (PIS-64-58A-D)

High pressure in the drywell could indicate a break in the
reactor coolant pressure boundary (RCPB). The low pressure
ECCS is initiated upon receipt of the Drywell Pressure-
High Function in order to minimize the possibility of fuel
damage. The Drywell Pressure - High is also utilized in the
development of the Common Accident Signals which initiate
the DGs and EECW System. (Refer to LCO 3.8. 1, "AC Sources-
Operating" for operability requirements of the Common

Accident Signal Logic). The Drywell Pressure - High
Function, along with the Reactor Steam Dome Pressure - Low
Function, is directly assumed in the analysis of the
recirculation line break (Ref. 2). The core cooling
function of the ECCS, along with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46.

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 be
indicative of a LOCA inside primary containment.

(continued)
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1.b 2.b. Dr well Pressure - Hi h (PIS-64-58A-D)
(continued)

The Drywell Pressure - High Function is required to be
OPERABLE when ECCS is required to be OPERABLE in conjunction
with times when the primary containment is required to be
OPERABLE. Thus, four channels of the CS and LPCI Drywell
Pressure - High Function are required to be OPERABLE in
MODES 1, 2, and 3 to ensure that no single instrument
failure can preclude ECCS initiation. In MODES 4 and 5, the
Drywell Pressure - High Function is not required, since
there is insufficient energy in the reactor to pressurize
the primary containment to Drywell Pressure - High setpoint.
Refer to LCO 3.5.1 for Applicability Bases for the low
pressure ECCS subsystems.

1.c 2.c. Reactor Steam Dome Pressure - Low In 'ection
Permissive and ECCS Initiation
(PIS-3-74A and B; PIS-68-95 and 96)

Low reactor steam dome pressure signals are used as
permissives for the low pressure ECCS subsystems. This
ensures that, prior to opening the injection valves of the
low pressure ECCS subsystems, the reactor pressure has
fallen to a value below these subsystems'aximum design
pressure. The Reactor Steam Dome Pressure - Low is also
utilized in the development of the Common Accident Signal
which initiates the DGs and EECW System. (Refer to LCO

3.8.1, "AC Sources - Operating," for operability
requirements of the Common Accident Signal Logic). The
Reactor Steam Dome Pressure - Low is one of the Functions
assumed to be OPERABLE and capable of permitting initiation
of the ECCS during the transients analyzed in References 1

and 3. In addition, the Reactor Steam Dome Pressure - Low
Function is directly assumed in the analysis of the
recirculation line break (Ref. 2). The core cooling
function of the ECCS, along with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46.

The Reactor Steam Dome Pressure - Low signals are initiated
from four pressure transmitters that sense the reactor dome

pressure.

(continued)
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1.c 2.c. Reactor Steam Dome Pressure - Low In 'ection
Permissive and ECCS Initiation
(PIS-3-74A and B; PIS-68-95 and 96) (continued)

The Allowable Value is low enough to prevent
overpressurizing the equipment in the low pressure ECCS, but
high enough to ensure that the ECCS injection prevents the
fuel peak cladding temperature from exceeding the limits of

,10 CFR 50.46.

Four channels of Reactor Steam Dome Pressure - Low Function
are only required to be OPERABLE when the ECCS is required
to be OPERABLE to ensure that no single instrument failure
can preclude ECCS initiation. Refer to LCO 3.5. 1 and
LCO 3.5.2 for Applicability Bases for the low pressure ECCS

subsystems.

1.d. Core S ra Pum Dischar e Flow - Low B ass
(FS-75-21 and 49)

The minimum flow instruments are provided to protect the
associated CS pumps from overheating when the pump is
operating and the associated injection valve is not fully
open. The minimum flow line valve is opened when low flow
is sensed, and the valve is automatically closed when the
flow rate is adequate to protect the pump. The CS Pump
Discharge Flow - Low Function is assumed to be OPERABLE and
capable of closing the minimum flow valves to ensure that
the CS flows assumed during the transients and accidents
analyzed in References 1, 2, and 3 are met. The core
cooling function of the ECCS, along with the scram action of
the RPS, ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

One flow switch per CS subsystem is used to detect the
associated subsystems'low rates. The logic is arranged
such that each flow switch causes its associated minimum
flow valve to open. The logic will close the minimum flow
valve once the closure setpoint is exceeded. The Pump
Discharge Flow - Low Allowable Values are high enough to
ensure that the pump flow rate is sufficient to protect the
pump, yet low enough (based on engineering judgment) to
ensure that the closure of the minimum flow valve is
initiated to allow full flow into the core.

(continued)
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1.d. Core S ra Pum Dischar e Flow - Low B ass
(FS-75-21 and 49) (continued)

Each channel of Pump Discharge Flow - Low Function (two CS

channels) is only required to be OPERABLE when the
associated ECCS is required to be OPERABLE to ensure that no
single instrument failure can preclude the ECCS function.
Refer to LCO 3.5. 1 and LCO 3.5.2 for Applicability Bases for
the low pressure ECCS subsystems.

l.e 2.f. Core S ra and Low Pressure Coolant In 'ection
Pum Start - Time Dela Rela

The reaction of the low pressure ECCS pumps to an initiation
signal depends on the availability of power. If normal
power (offsite power) is not available, the four RHR (LPCI)
pumps start simultaneously after the standby power source
(four diesel generators) is available while the CS pumps
start simultaneously after a seven-second time delay. This
time delay allows the start of LPCI pumps to avoid
overloading the diesel generators. When normal power is
available, the CS and RHR pump starts are staggered by
shutdown board (i.e., A pumps start at 0 seconds, B pumps
start at 7 seconds, C pumps start at 14 seconds, and D pumps
start at 21 seconds). The purpose of this time delay, when
power is being provided from the normal power source
(offsite), is to stagger the start of the CS and LPCI pumps,
thus limiting the starting transients on the 4. 16 kV
shutdown buses. The CS and LPCI Pump Start - Time Delay
Relays are assumed to be OPERABLE in the accident and
transient analyses requiring ECCS initiation. That is, the
analyses assume that the pumps will initiate when required
and excess loading will not cause failure of the power
sources.

There are four CS Pump and eight LPCI Pump Start - Time
Delay Relays when power is being provided from the normal
power source, one for each of the pumps (all four LPCI pumps
have two time delay relays, one in each trip system). While
each time delay relay is dedicated to a single pump start
logic, a single failure of a CS or LPCI Pump Start - Time
Delay Relay could result in the loss of normal power to a

4. 16 kV shutdown board due to a voltage transient on the
associated shutdown bus (e.g., as in the case where ECCS

(continued)
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I.e 2.f. Core S ra and Low Pressure Coolant In ection
Pum Start - Time Dela Rela (continued)

pumps on one shutdown bus start simultaneously due to an
inoperable time delay relay)., This would result in the
affected board being powered by the associated diesel.
Therefore, the worst case single failure would be failure of
a single pump to start due to a relay failure leaving seven
of the eight low pressure ECCS pumps OPERABLE; thus, the
single failure criterion is met (i.e., loss of one
instrument does not preclude ECCS initiation). Since the CS

pumps are 50% capacity pumps, the LOCA analysis does not
take credit for a CS loop if one of the pumps is inoperable.
Therefore, a 4. 16 kV shutdown board failure results in the
loss of one RHR pump and one CS loop (two CS pumps) for the
LOCA analysis. The Allowable, Value for the CS and LPCI Pump

Start - Time Delay Relays is chosen to be long enough so
that most of the starting ~transient of the first set of
pumps is complete before starting the second set of pumps on
the same 4. 16 kV shutdown bus and short enough so that ECCS

operation is not degraded.

There are also four CS and eight LPCI Pump Start-Time Delay
Relays when power is being provided by the standby source,
one for each of the pumps (all four LPCI pumps have two time
delay relays, one in each trip system). While each relay is
dedicated to a single pump start logic, a single failure of
a Pump Start-Time Delay Relay could result in the failure of
the two low pressure ECCS pumps (CS and LPCI) powered from
the same, shutdown board, to perform their intended function
(e.g., as in the case where both ECCS pumps on one shutdown
board start simultaneously due to an inoperable time delay
relay). This still leaves six of eight low pressure ECCS

pumps OPERABLE; thus, the single failure criterion is met
(i.e., loss of one instrument does not preclude ECCS

initiation). As stated above, since the LOCA analysis does
not take credit for a CS loop if one of the pumps is
inoperable, the loss of a 4. 16 kV shutdown board effectively
results in the loss of one LPCI pump and one CS loop (two CS

pumps). The Allowable Value for the CS and LPCI Pump Start-
Time Delay Relays is chosen to be long enough so that most
of the starting transient for the LPCI pump is complete
before starting the CS pump on the same 4. 16 kV shutdown
board and short enough so that ECCS operation is not
degraded.

(continued)
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l.e 2.f. Core S ra and Low Pressure Coolant In 'ection
Pum Start - Time Dela Rela (continued)

Each CS and LPCI Pump Start - Time Delay Relay Function is
required to be OPERABLE only when the associated CS and LPCI
subsystems are required to be OPERABLE. Refer to LCO 3.5.1
and LCO 3.5.2 for Applicability Bases for the CS and LPCI
subsystems.

2.d. Reactor Steam Dome Pressure - Low Recirculation
Dischar e Valve Permissive
(PS-3-74A and B; PS-68-95 and 96)

Low reactor steam dome pressure signals are used as
permissives for recirculation discharge valve closure. This
ensures that the LPCI subsystems inject into the proper RPV

location assumed in the safety analysis. The Reactor Steam
Dome Pressure - Low is one of the Functions assumed to be
OPERABLE and capable of closing the valve during the
transients analyzed in References 1 and 3. The core cooling
function of the ECCS, alo'ng with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46. The Reactor Steam Dome

Pressure - Low Function is directly assumed in the analysis
of the recirculation line break (Ref. 2).

The Reactor Steam Dome Pressure - Low signals are initiated
from'four pressure transmitters that sense the reactor dome

pressure.

The Allowable. Value is chosen to ensure that the valves
close prior to commencement of LPCI injection flow into the
core', as assumed in the safety analysis.

Four channels of the Reactor Steam Dome Pressure - Low
Function are only required to be OPERABLE in NODES 1, 2,
and 3 with the associated recirculation pump discharge valve
open. Mith the valve(s) closed, the function of the
instrumentation has been performed; thus, the Function is
not required. In NODES 4 and 5, the loop injection location
is not critical since LPCI injection through the
recirculation loop in either direction will still ensure
that LPCI flow reaches the core (i.e., there is no
significant reactor steam dome back pressure).

(continued)
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2.e. Reactor Vessel Water Level - Level 0
(LIS-3-52 and 62A)

The Level 0 Function is provided as a permissive to allow
the RHR System to be manually aligned from the LPCI mode to
the suppression pool cooling/spray or drywell spray modes.
The permissive ensures that water in the vessel is
approximately two thirds core height before the manual
transfer is allowed. This ensures that LPCI is available to
prevent or minimize fuel damage. This function may be
overridden during accident conditions as allowed by plant
procedures. Reactor Vessel Water Level - Level 0 Function
is implicitly assumed in the analysis of the recirculation
line break (Ref. 2) since the analysis assumes that no LPCI
flow diversion occurs when reactor water level is below
Level 0. Reactor Vessel Water Level - Level 0 signals are
initiated from two 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. The Reactor
Vessel Water Level - Level 0 Allowable Value is chosen to
allow the low pressure core flooding systems to activate and
provide adequate cooling before allowing a manual transfer.

Two channels of the Reactor Vessel Water Level - Level 0

Function are only required to be OPERABLE in MODES 1, 2,
and 3. In MODES 4 and 5, the specified initiation time of
the LPCI subsystems is not assumed, and other administrative
controls are adequate to control the valves that this
Function isolates (since the systems that the valves are
opened for are not required to be OPERABLE in MODES 4 and 5

and are normally not used).

HPCI S stem

3.a. Reactor Vessel Water Level - Low Low Level 2

(LIS-3-58A-D)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, the HPCI

System is initiated at Level 2 to maintain level above the
top of the active fuel. The Reactor Vessel Water Level-
Low Low, Level 2 is one of the Functions assumed to be

(continued)
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3.a. Reactor Vessel Water Level - Low Low Level 2
(LIS-3-58A-D) (continued)

OPERABLE and capable of initiating HPCI during the
transients analyzed in References 1, 2, and 3. The core
cooling function of the ECCS, along with the scram action of
the RPS, ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

Reactor Vessel Water Level - Low Low, Level 2 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.

The Reactor Vessel Water Level - Low Low, Level 2 Allowable
Value is high enough such that for complete loss of
feedwater flow, the Reactor Core Isolation Cooling (RCIC)
System flow with HPCI assumed to fail will be sufficient to
avoid initiation of low pressur e ECCS at Reactor Vessel
Mater Level - Low Low Low, Level l.
Four channels of Reactor Vessel Water Level - Low Low,
Level 2 Function are required to be OPERABLE only when HPCI
is required to be OPERABLE to ensure that no single
instrument failure can preclude HPCI initiation. Refer to
LCO 3.5.1 for HPCI Applicability Bases.

3.b. Dr ell Pressure - Hi h (PIS-64-58A-D)

High pressure in the drywell could indicate a break in the
RCPB. The HPCI System is initiated upon receipt of the
Drywell Pressure - High Function in order to minimize the
possibility of fuel damage. The core cooling function of
the ECCS, along with the scram action of the RPS, ensures
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46.

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 to be
indicative of a LOCA inside primary containment.

(continued)
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(continued)3.b. Dr well Pressure - Hi h (PIS-64-58A-D)

Four channels of the Drywell Pressure - High Function are
required to be OPERABLE when HPCI is. required to be OPERABLE
to ensure that no single instrument failure can preclude
HPCI initiation. Refer to LCO 3.5.1 for HPCI Applicability
Bases.

3.c. Reactor Vessel Water Level - Hi h Level 8
(LIS-3-208B and 208D)

High RPV water level indicates that sufficient cooling water
inventory exists in the reactor vessel such that there is no
danger to the fuel. Therefore, the Level 8 signal is used
to trip the HPCI turbine to prevent overflow into the main
steam lines (MSLs). The Reactor Vessel Water Level - High,
Level 8 Function is not assumed in the accident and
transient analyses. It was retained since it is a
potentially significant contributor to risk, thus it meets
Criterion 4 of the NRC Policy Statement (Ref. 5).

Reactor Vessel Water Level - High, Level 8 signals for HPCI
are initiated from two level transmitters from the narrow
range water level measurement instrumentation. The Reactor
Vessel Water Level - High, Level 8 Allowable Value is chosen
to prevent flow from the HPCI System from overflowing into
the HSLs.

Two channels of Reactor Vessel Water Level - High, Level 8
Function are required to be OPERABLE only when HPCI is
required to be OPERABLE. Refer to LCO 3.5.1 for HPCI
Applicability Bases.

3.d. Condensate Header Level - Low (LS-73-56A and B)

Low level in the CST indicates the unavailability of an
adequate supply of makeup water from this normal source.
Normally the suction valves between HPCI and the CST are
open and, upon receiving a HPCI initiation signal, water for
HPCI injection would be taken from the CST. However, if the
water level in the HPCI pump supply header from the CST

falls below a preselected level, first the suppression pool
suction valves automatically open, and then the CST suction

(continued)
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3.d. Condensate Header Level - Low (LS-73-56A and B)
(continued)

valve automatically closes. This ensures that an adequate
supply of makeup water is available to the HPCI pump. To
prevent losing suction to the pump, the suction valves are
interlocked so that the suppression pool suction valves must
be open before the CST suction valve automatically closes.
The Function is implicitly assumed in the accident and
transient analyses (which take credit for HPCI) since the
analyses assume that the HPCI suction source is the
suppression pool.

Condensate Header Level - Low signals are initiated from two
level switches. The logic is arranged such that either
level switch can cause the suppression pool suction valves
to open and the CST suction valve to close. The Condensate
Header Level - Low Function Allowable Value is high enough
to ensure adequate pump suction head while water is being
taken from the CST.

One channel of the Condensate Header Level - Low Function is
required to be OPERABLE only when HPCI is required to be
OPERABLE. Refer to LCO 3.5. 1 for HPCI Applicability Bases.

3.e. Su ression Pool Mater Level - Hi h (LS-73-57A and B)

Excessively high suppression pool water could result in the
loads on the suppression pool exceeding design values should
there be a blowdown of the reactor vessel pressure through
the safety/relief valves. Therefore, signals indicating
high suppression pool water level are used to transfer the
suction source of HPCI from the CST to the suppression pool
to eliminate the possibility of HPCI continuing to provide
additional water from a source outside containment. To
prevent losing suction to the pump, the suction valves are
interlocked so that the suppression pool suction valves must
be open before the CST suction valve automatically closes.

This Function is implicitly assumed in the accident and
transient analyses (which take credit for HPCI) since the
analyses assume that the HPCI suction source is the
suppression pool.

(continued)
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3.e. Su ression Pool Mater Level - Hi h (LS-73-57A and 8)
(continued)

Suppression Pool Water Level - High signals are initiated
from two level switches. The logic is arranged such that
either switch can cause the suppression pool suction valves
to open and the CST suction valve to close. The Allowable
Value for the Suppression Pool Water Level - High Function
is chosen to ensure that HPCI will be aligned for suction
from the suppression pool before the water level reaches the
point at which suppression pool design loads would be
exceeded.

One channel of Suppression Pool Mater Level - High Function
is required to be OPERABLE only when HPCI is required to be
OPERABLE. Refer to LCO 3.5.1 for HPCI Applicability Bases.

3.f. Hi h Pressure Coolant In 'ection Pum Dischar e
Flow - Low B ass (FIS-73-33)

The minimum flow'nst}uments are provided to protect the
HPCI pump from overheating when the pump is operating at
reduced flow. The minimum flow line valve is opened when
low flow is sensed, and the valve is automatically closed
when the flow rate is adequate to protect the pump. The
High Pressure Coolant Injection Pump Discharge Flow - Low
Function is assumed to be OPERABLE and capable of closing
the minimum flow valve to ensure that the ECCS flow assumed
during the transients and accidents analyzed in References 2

and 3 are met. The core cooling function of the ECCS, along
with the scram a'ction of the RPS, ensures that the fuel peak
cladding temperature remains below the limits of
10 CFR 50.46.

One flow switch is used to detect the HPCI System's flow
rate. The logic is arranged such that the switch causes the
minimum flow valve to open. The logic will close the
minimum flow valve once the closure setpoint is exceeded.

The High Pressure Coolant Injection Pump Discharge Flow-
Low Allowable Value is high enough to ensure that pump flow
rate is sufficient to protect the pump, yet low enough

(continued)
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3.f. Hi h Pressure Coolant In 'ection Pum Dischar e
Flow - Low B ass (FIS-73-33) (continued)

(based on engineering judgment) to ensure that the closure
of the minimum flow valve is initiated to allow full flow
into the core.

One channel is required to be OPERABLE when the HPCI is
required to be OPERABLE. Refer to LCO 3.5.1 for HPCI
Applicability Bases.

Automatic De ressurization S stem

4.a 5.a. Reactor Vessel Water Level - Low Low Low Level 1

(LS-3-58A-D)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, ADS receives
one of the signals necessary for initiation from this
Function. The Reactor Vessel Water Level - Low Low Low,
Level 1 is one of the Functions assumed to be OPERABLE and
capable of initiating the ADS during the accident analyzed
in Reference 2. The core cooling function of the ECCS,
along with the scram action of the RPS, ensures that the
fuel peak cladding temperature remains below the limits of
10 CFR 50.46.

Reactor Vessel Mater Level - Low Low Low, Level 1 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 Mater Level - Low Low Low, Level 1 Function
are required to be OPERABLE only when ADS is required to be

'PERABLE to ensure that no single instrument failure can
preclude ADS initiation. Two channels input to ADS trip
system A, while the other two channels input to ADS trip
system B. Refer to LCO 3.5. 1 for ADS Applicability Bases.

The Reactor Vessel Mater Level - Low Low Low, Level 1

Allowable Value is chosen to allow time for the low pressure
core flooding systems to initiate and provide adequate
cooling.

(continued)
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(continued)

4.b 5.b. Dr well Pressure - Hi h (PIS-64-57A-D)

High pressure in the drywell could indicate a break in the
RCPB. Therefore, ADS receives one of the signals necessary
for initiation from this Function in order to minimize the
possibility of fuel damage. The Drywell Pressure - High is
assumed to be OPERABLE and capable of initiating the ADS

during the accidents analyzed in Reference 2. The core
cooling function of the ECCS, along with the scram action of
the RPS, ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

Drywell Pressure - High signals are initiated from four
pressure transmitters that sense drywell pressure. The
Allowable Value was selected to be as low as possible and be
indicative of a LOCA inside primary containment.

Four channels of Drywell Pressure - High Function are only
required to be OPERABLE when ADS is required to be OPERABLE

to ensure that no single instrument failure can preclude ADS

initiation. Two channels input to ADS trip system A, while
the other two channels input to ADS trip system B. Refer to
LCO 3.5. 1 for ADS Applicability Bases.

4.c 5.c. Automatic De ressurization S stem Initiation
Timer

The purpose of the Automatic Depressurization System
Initiation Timer is to delay depressurization of the reactor
vessel to allow the HPCI System time to maintain reactor
vessel water level. Since the rapid depressurization caused
by ADS operation is one of the most severe transients on the
reactor vessel, its occurrence should be limited. By
delaying initiation of the ADS Function, the operator is
given the chance to monitor the success or failure of the
HPCI System to maintain water level, and then to decide
whether or not to allow ADS to initiate, to delay initiation
further by recycling the timer, or to inhibit initiation
permanently. The Automatic Depressurization System
Initiation Timer Function is assumed to be OPERABLE for the
accident analyses of Reference 2 that require ECCS

initiation.

(continued)
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4.c 5.c. Automatic De ressurization S stem Initiation
Timer (continued)

There are two Automatic Depressurization System Initiation
Timer relays, one in each of the two ADS trip systems. The
Allowable Value for the Automatic Depressurization System
Initiation Timer is chosen so that there is still time after
depressurization for the low pressure ECCS subsystems to
provide adequate core cooling.

Two channels of the Automatic Depressurization System
Initiation Timer Function are only required to be OPERABLE

when the ADS is required to be OPERABLE to ensure that no
single instrument failure can preclude ADS initiation. (One
channel inputs to ADS trip system A, while the other channel
inputs to ADS trip system B. Refer to LCO 3.5. 1 for ADS

Applicability Bases.

0
4.d 5.d. Reactor Vessel Water Level - Low Level 3~f«(L --i4 dl5)
The Reactor Vessel Water Level - Low, Level 3 (Confirmatory)
Function is used by the ADS only as a confirmatory low water
level signal. ADS receives one of the signals necessary for
initiation from Reactor Vessel Water Level - Low Low Low,
Level 1 signals. In order to prevent spurious initiation of
the ADS due to spurious Level 1 signals, a Level 3
(Confirmatory) signal must also be received before ADS

initiation commences.

Reactor Vessel Water Level - Low, Level 3 (Confirmatory)
signals are initiated from two 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.

Two channels of Reactor Vessel Water Level - Low, Level 3

(Confirmatory) Function are only required to be OPERABLE

when the ADS is required to be OPERABLE to ensure that no
single instrument failure can preclude ADS initiation. One

channel inputs to ADS trip system A, while the other channel
inputs to ADS trip system B. Refer to LCO 3.5. 1 for ADS

Applicability Bases.

(continued)
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(continued)

4.e 4.f 5.e 5.f. Core S ra and Low Pressure Coolant
In 'ection Pum Dischar e Pressure - Hi h (PS-75-7, 16, 35,
44 and PS-74-8A and B, -19A and B, -31A and B, -42A and B)

The Pump Discharge Pressure - High signals from the CS and
LPCI pumps are used as permissives for ADS initiation,
indicating that there is a source of low pressure cooling
water available once the ADS has depressurized the vessel.
Pump Discharge Pressure - High is one of the Functions
assumed to be OPERABLE and capable of permitting ADS
initiation during the events analyzed in Reference 2 with an
assumed HPCI failure. For these events the ADS
depressurizes the reactor vessel so that the low pressure
ECCS can perform the core cooling functions. This core
cooling function of the ECCS, along with the scram action of
the RPS, ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

Pump discharge pressure signals are initiated from twelve-
pressure switches, two on the discharge side of each RHR

(LPCI) pump and one on the discharge side of each CS pump.
There are two ADS low pressure ECCS pump permissives in each
trip system. Each of these permissives receives inputs from
all four RHR (LPCI) pumps (different signals for each
permissive) and two CS pumps, one from each subsystem
(different pumps for each permissive). In order to generate
an ADS permissive in one trip system, it is necessary that
only one LPCI pump or two CS pumps (CS pumps A or B and
either C or D) indicate the high discharge pressure
condition. The Pump Discharge Pressure - High Allowable
Value is less than the pump discharge pressure when the pump
is operating in a full flow mode and high enough to avoid
any condition that results in a discharge pressure
permissive when the CS and LPCI pumps are aligned for
injection and the pumps are not running. The actual
operating point of this function is not assumed in any
transient or accident analysis. However, this function is
indirectly assumed to operate (in Reference 2) to provide
the ADS permissive to depressurize the RCS to allow the ECCS

low pressure systems to operate.

Twelve channels of Core Spray and Low Pressure Coolant
Injection Pump Discharge Pressure - High Function are only
required to be OPERABLE when the ADS is required to be
OPERABLE to ensure that no single instrument failure can

(continued)
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4.e 4.f 5.e 5.f. Core S ra and Low Pressure Coolant
In ection Pum Dischar e Pressure - Hi h (PS-75-7, 16, 35,
44 and PS-74-8A and B, -19A and B, -31A and B, -42A and B)
(continued)

preclude ADS initiation. Four CS channels associated with
CS pumps A through D and eight LPCI-channels associated with
LPCI pumps A through D are required for both trip systems.
Refer to LCO 3.5. 1 for ADS Applicability Bases.

4. 5. . Automatic De ressurization S stem Hi h Dr ell
Pressure B ass Timer

One of the signals required for ADS initiation is Drywell
Pressure - High. However, if the event requiring ADS
initiation occurs outside the drywell (e.g., 'main steam line
break outside containment), a high drywell pressure signal
may never be present. Therefore, the Automatic
Depressurization System High Drywell Pressure Bypass Timer
is used to bypass the Drywell Pressure - High Function after
a certain time period has elapsed. Operation of the
Automatic Depressurization System High Drywell Pressure
Bypass Timer Function is not assumed in any accident
analysis. The instrumentation was installed to meet
requirements of NUREG-0737, Item II.K.3.18 (Ref. 6) and is
retained in the TS because ADS is part of the primary
success path for mitigation of a DBA.

There are four Automatic Depressurization System High
Drywell Pressure Bypass Timer relays, two in each of the two
ADS trip systems. The Allowable Value for the Automatic
Depressurization System High Drywell Pressure Bypass Timer
is chosen to ensure that there is still time after
depressurization for the low pressure ECCS subsystems to
provide adequate core cooling.

Two channels in each trip system of the Automatic
Depressurization System High Drywell Pressure Bypass Timer
Function are only required to be OPERABLE when the ADS is
required to be OPERABLE to ensure that no single instrument
failure can preclude ADS initiation. Refer to LCO 3.5. 1 for
ADS Applicability Bases.

(continued)
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ACTIONS A Note has been provided to modify the ACTIONS related to
ECCS 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
ECCS instrumentation channels provide appropriate
compensatory measures for separate inoperable Condition
entry for each inoperable ECCS instrumentation channel.

A.l

Required Action A. 1 directs entry into the appropriate
Condition referenced in Table 3.3.5.1-1. The applicable
Condition referenced in the table is Function dependent.
Each time a channel is discovered inoperable, Condition A is
entered for that channel and provides for transfer to the
appropriate subsequent Condition.

B.l B.2 and B.3

Required Actions B.l and B.2 are intended to ensure that *

appropriate actions are taken if multiple, inoperable,
untripped channels within the same Function result in
redundant automatic initiation capability being lost for the
feature(s). Required Action B. 1 features would be those
that are initiated by Functions l.a, 1.b, 2.a, and 2.b
(e.g., low pressure ECCS). The Required Action B.2 system
would be HPCI. For Required Action B.l, redundant automatic
initiation capability is lost if (a) two or more
Function l.a channels are inoperable and untripped such that
both trip systems lose initiation capability, (b) two or
more Function 2.a channels are inoperable and untripped such
that both trip systems lose initiation capability, (c) two
or more Function 1.b channels are inoperable and untripped
such that both trip systems lose initiation capability, on

(d) two or more Function 2.b channels are inoperable and
untripped such that both trip systems lose initiation
capability. For low pressure ECCS, since each inoperable

(continued)
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channel would have Required Action B. 1 applied separately
(refer to ACTIONS Note), each inoperable channel would only
require the affected portion of the associated system of low
pressure ECCS to be declared inoperable. However, since
channels in both associated low pressure ECCS subsystems
(e.g., both CS subsystems) are inoperable and untripped, and
the Completion Times started concurrently for the channels
in both subsystems, this results in the affected portions in
the associated low pressure ECCS being concurrently declared
inoperable.

For Required Action B.2, automatic HPCI initiation
capability is lost if two or more Function 3.a or two or
more Function 3.b channels are inoperable and untripped such
that the trip system loses initiation capability. In this
situation (loss of automatic HPCI initiation capability),
the 24 hour allowance of Required Action B.3 is not
appropriate and the HPCI System must be declared inoperable
within 1 hour. As noted (Note 1 to Required Action B. 1),
Required Action B. 1 is only applicable in NODES 1, 2, and 3.
In NODES 4 and 5, the specific initiation time of the low
pressure ECCS is not assumed and the probability of a LOCA

is lower. Thus, a total loss of initiation capability for
24 hours (as allowed by Required Action B.3) is allowed
during NODES 4 and 5. There is no similar Note provided for
Required Action B.2 since HPCI instrumentation is not
required in NODES 4 and 5; thus, a Note is not necessary.

Notes are also provided (Note 2 to Required Action B.l and
the Note to Required Action B.2) to delineate which Required
Action is applicable for each Function that requires entry
into Condition B if an associated channel is inoperable.
This ensures that the proper loss of initiation capability
check is performed. Required Action B.l (the Required
Action for certain inoperable channels in the low pressure
ECCS subsystems) is not applicable to Function 2.e, since
this Function provides backup to administrative controls
ensuring that operators do not divert LPCI flow from
injecting into the core when needed. Thus, a total loss of
Function 2.e capability for 24 hours is allowed, since the
LPCI subsystems remain capable of performing their intended
function.

(continued)

BFN-UNIT 3 B 3.3-126 Amendment *Rl



ECCS Instrumentation
B 3.3.5. I

BASES

ACTIONS B. 1 B.2 and B.3 (continued)

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action B. 1, the Completion Time only begins
upon discovery that a redundant feature in the same system
(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable, untripped channels within the same
Function as described in the paragraph above. For Required
Action B.2, the Completion Time only begins upon discovery
that the HPCI System cannot be automatically initiated due
to inoperable, untripped channels within the same Function
as described in the paragraph above. The 1 hour Completion
Time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for
restoration or tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 24 hours has been shown to
be acceptable (Ref. 4) to permit restoration of any
inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, the channel must be placed in
the tripped condition per Required Action B.3. Placing the
inoperable channel in trip would conservatively compensate
for the inoperability, restore capability to accommodate a

single failure, and allow operation to continue.
Alternately, if it is not desired- to place the channel in
trip (e.g., as in the case where placing the inoperable
channel in trip would result in an initiation), Condition H

must be entered and its Required Action taken.

C. 1 and C.2

Required Action C. 1 is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
the same Function result in redundant automatic initiation
capability being lost for the feature(s). Required
Action C. 1 features would be those that are initiated by
Functions 1.c, 2.d, I.e, 2.d, and 2.f (i.e., low pressure
ECCS). Redundant automatic initiation capability is lost if

(continued)
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either (a) four Function 1.c channels are inoperable (i.e.,
both channels in both trip systems are inoperable), (b) two
or more Function 2.c channels are inoperable such that both
trip systems lose initiation capability, (c) two or more
Function 2.d channels are inoperable such that both trip
systems lose initiation capability, (d) one or more Function
l.e channels are inoperable in both trip system s(i.e., at
least one CS pump in both subsystems is affected), or (e)
multiple Function 2.f channels are inoperable such that the
trip systems cannot start both LPCI pumps in at least one
subsystem. In this situation (loss of redundant automatic
initiation capability), the 24 hour allowance of Required
Action C.2 is not appropriate and the feature(s) associated
with the inoperable channels must be declared inoperable
within 1 hour. Since each inoperable channel would have
Required Action C. 1 applied separately (refer to ACTIONS
Note), each inoperable channel would only require the
affected portion of the associated system to be declared
inoperable. However, since channels for both low pressure
ECCS subsystems are inoperable (e.g., both CS subsystems),
and the Completion Times started concurrently for the
channels in both subsystems, this results in the affected
portions in both subsystems being concurrently declared
inoperable. For Functions 1.c, 2.c, l.e, 2.d, and 2.f, the
affected portions are the associated low pressure ECCS

pumps. As noted (Note:1), Required Action C. 1 is only
applicable in HODES 1, 2, and 3.

In HODES 4 and 5, the specific initiation time of the ECCS

is not assumed and the probability of a LOCA is lower.
Thus, a total loss of automatic initiation capability for
24 hours (as allowed by Required Action C.2) is allowed
during HODES 4 and 5.

Note 2 states that Required Action C.l is only applicable
for Functions 1.c, 2.c, l.e, 2.d, and 2.f. Required
Action C. 1 is also not applicable to Function 3.c (which
also requires entry into this Condition if a channel in this
Function is inoperable), since the loss of one channel
results in a loss of the Function (two-out-of-two logic).
This loss was considered during the development of
Reference 4 and considered acceptable for the 24 hours
allowed by Required Action C.2.

(continued)

BFN-UNIT 3 B 3.3-128 Amendment *Rl



ECCS Instrumentation
B 3.3.5.1

BASES

ACTIONS C.l and C.2 (continued)

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action C. 1, the Completion Time only begins
upon discovery that the same feature in both subsystems
(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable channels within the same Function as
described in the paragraph above. The 1 hour Completion
Time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for
restoration of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 24 hours has been shown to
be acceptable (Ref. 4) to permit restoration of any
inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, Condition H must be entered
and its Required Action taken. The Required Actions do not
allow placing the channel in trip since this action would
either cause the initiation or it would not necessarily
result in a safe 'state for the channel in all events.

D. 1

Required Action D.l is intended to ensure that appropriate
actions are taken if an inoperable, untripped channel within
the same Function results in a complete loss of automatic
component initiation capability for the HPCI System. Since
Table 3.3.5. 1-1 only requires one channel to be OPERABLE,
automatic component initiation capability is lost if the one
required Function 3.d channel or the one required
Function 3.e channel is inoperable and untripped. In this
situation (loss of automatic suction swap), the HPCI system
must be declared inoperable within 1 hour. As noted,
Required Action D. 1 is only applicable if the HPCI pump
suction is not aligned to the suppression pool, since, if
aligned, the Function is already performed.

(continued)
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The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. The
1 hour Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

E.l and E.2

Required Action E. 1 is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
the Core Spray Pump Discharge Flow - Low Bypass Function
results in redundant automatic initiation capability being
lost for the feature(s). Automatic initiation capability of
the Core Spray Pump Discharge Flow - Low (Bypass) Function
in both CS subsystems is lost if two Function 1.d channels
are inoperable. In this situation (loss of capability for
both subsystems), the 7 day allowance of Required Action E.2
is not appropriate and the subsystem associated with each
inoperable channel must be declared inoperable within 1

hour. Since each inoperable channel would have Required
Action E.l applied separately (refer to ACTIONS Note), each
inoperable channel would only require the affected CS pump
to be declared inoperable. However, since channels for both
CS subsystems are inoperable, and the completion times
started concurrently for both channels this results in all
four pumps being concurrently declared inoperable. As noted
(Note 1 to Required Action E. 1), Required Action E. 1 is only
applicable in MODES 1, 2, and 3. In MODES 4 and 5, the
specific initiation time of the ECCS is not assumed and the
probability of a LOCA is lower. Thus, a total loss of
initiation capability for 7 days (as allowed by Required
Action E.2) is allowed during MODES 4 and 5. A Note is also
provided (Note 2 to Required Action E. 1) to delineate that
Required Action E.l is only applicable to Function I.d.
Required Action E. 1 is not applicable to HPCI Function 3.f
since the loss of one channel results in a loss of the
Function (one-out-of-one logic). This loss was considered
during the development of Reference 4 and considered
acceptable for the 7 days allowed by Required Action E.2.

(continued)
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The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time

"clock."'or

Required Action E. 1, the Completion Time only begins
upon discovery that a redundant feature in the same system
(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable channels within the same Function as
described in the paragraph above. The 1 hour Completion
Time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for
restoration of channels.

If the instrumentation that controls the CS pump minimum
flow valve is inoperable, such that the valve will not
automatically open, extended CS pump operation with no
injection path available could lead to pump overheating and
failure. If there were a failure of the instrumentation,
such that the valve would not automatically close, a portion
of the pump flow could be diverted from the reactor vessel
injection path, causing insufficient core cooling. These
consequences can be averted by the operator's manual control
of the valve, which would be adequate to maintain ECCS pump
protection and required flow. Furthermore, other ECCS pumps
would be sufficient to complete the assumed safety function
if no additional single failure were to occur. The 7 day
Completion Time of Required Action E.2 to restore the
inoperable channel to OPERABLE status is reasonable based on

the remaining capability of the associated ECCS subsystems,
the redundancy available in the ECCS design, and the low
probability of a DBA occurring during the allowed out of
service time. If the inoperable channel cannot be restored
to OPERABLE status within the allowable out of service time,
Condition H must be entered and its Required Action taken.
The Required Actions do not allow placing the channel in
trip since this action would not necessarily result in a

safe state for the channel in all events.

(continued)
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ACTIONS
(continued)

F.l and F.2

Required Action F. 1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within similar ADS trip system A and B Functions
result in redundant automatic initiation capability being
lost for the ADS. Redundant automatic initiation capability
is lost if either (a) one or more Function 4.a channels and
one or more Function 5.a channels are inoperable and
untripped, (b) one or more Function 4.b channels and one or
more Function 5.b channels are inoperable and untripped, or
(c) one or more Function 4.d channels and one or more
Function S.d channels are inoperable and untripped.

In this situation (loss of automatic initiation capability),
the 96 hour or 8 day allowance, as applicable, of Required
Action F.2 is not appropriate and all ADS valves must be
declared inoperable within 1 hour after discovery of loss of
ADS initiation capability.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action F. 1, the Completion Time only begins
upon discovery that the ADS cannot be automatically
initiated due to inoperable, untripped channels within
similar ADS trip system Functions as described'in the
paragraph above. The 1 hour Completion Time from discovery
of loss of initiation capability is acceptable because it
minimizes risk while allowing time for restoration or
tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 8 days has been shown to be
acceptable (Ref. 4) to permit restoration of any inoperable
channel to OPERABLE status if both HPCI and RCIC are
OPERABLE. If either HPCI or RCIC is inoperable, the time is
shortened to 96 hours. If the status of HPCI or RCIC

changes such that the Completion Time changes from 8 days to
96 hours, the 96 hours begins upon discovery of HPCI or RCIC
inoperability. However, the total time for an inoperable,
untripped channel cannot exceed 8 days. If the status of
HPCI or RCIC changes such that the Completion Time changes

(continued)
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ACTIONS F. I and F.2 (continued)

from 96 hours to 8 days, the "time zero" for beginning the
8 day "clock" begins upon discovery of the inoperable,
untripped channel. If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, the channel must be placed in the tripped
condition per Required Action F.2. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single
failure, and allow operation to continue. Alternately, if
it is not desired to place the channel in trip (e.g., as in
the case wher e placing the inoperable channel in trip would
result in an initiation), Condition H must be entered and
its Required Action taken.

G.l and G.2

Required Action G. 1 is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
similar ADS trip system Functions result in automatic
initiation capability being lost for the ADS.Automatic
initiation capability is lost if either (a) one Function 4.c
channel and one Function 5.c channel are inoperable, (b) a
combination of Function 4.e, 4.f, S.e, and 5.f channels are
inoperable such that channels associated with five or more
low pressure ECCS pumps are inoperable, or (c) one or more
Function 4.g channels and one or more Function 5.g channels
are inoperable.

In this situation (loss of automatic initiation capability),
the 96 hour or 8 day allowance, as applicable, of Required
Action G.2 is not appropriate, and all ADS valves must be
declared inoperable within I hour after discovery of loss of
ADS initiation capability.

(continued)
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ACTIONS G. 1 and G.2 (continued)

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action G.l, the Completion Time only begins
upon discovery that the ADS cannot be automatically
initiated due to inoperable channels within similar ADS trip
system Functions as described in the paragraph above. The
1 hour Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 8 days has been shown to be
acceptable (Ref. 4) to permit restoration of any inoperable
channel to OPERABLE status if both HPCI and RCIC.are
OPERABLE (Required Action G.2). If either HPCI or RCIC is
inoperable, the time shortens to 96 hours. If the status of

-HPCI or RCIC changes such that the Completion Time changes
from 8 days to 96 hours, the 96 hours begins upon discovery
of HPCI or RCIC inoperability. However, the total time for
an inoperable channel cannot exceed 8 days. If the status
of HPCI or RCIC changes such that the Completion Time
changes from 96 hours to 8 days, the "time zero" for
beginning the 8 day "clock" begins upon discovery of the
inoperable channel. If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, Condition H must be entered and its Required
Action taken. The Required Actions do not allow placing the
channel in trip since this action would not necessarily
result in a safe state for the channel in all events.

H. 1

With any Required Action and associated Completion Time not
met, the associated feature(s) may be incapable of
performing the intended function, and the supported
feature(s) associated with inoperable untripped channels
must be declared inoperable immediately.

(continued)
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BASES (continued)

SURVEILLANCE
REg UIREHENTS

As noted in the beginning of the SRs, the SRs for each ECCS
instrumentation Function are found in the SRs column of
Table 3.3.5.1-1.

The Surveillances are modified by a second Note (Note 2) 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 as follows: (a) for Functions 3.c
and 3.f; and (b) for Functions other than 3.c and 3.f
provided the associated Function or redundant Function
maintains ECCS initiation 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. 4)
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 ECCS will initiate when necessary.

SR 3.3.5.1.1

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
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the '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.

(continued)
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REQUIREMENTS

SR 3.3.5. 1. 1 (continued)

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 3.3.5.1.2

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 Frequency of 92 days is based on the reliability
analyses of Reference 4.

SR 3.3.5.1.3 SR 3.3.5.1.4 and SR 3.3.5.1.5

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.

The Frequencies of SR 3.3.5.1.3, SR 3.3.5. 1.4, and SR

3.3.5. 1.5 are based upon the magnitude of equipment drift in
the setpoint analysis.

SR 3.3.5.1.6

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initiation logic for a specific
channel. The system functional testing performed in
LCO 3.5.1, LCO 3.5.2, LCO 3.7.2, and LCO 3.8. 1 overlaps this

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.5.1.6 (continued)

Surveillance to 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.

REFERENCES 1. FSAR, Section 8.5.

2. FSAR, Section 6.5.

3. FSAR, Chapter 14.

4. NEDC-30936-P-A, "BWR Owners'roup Technical
Specification Improvement Analyses for ECCS Actuation
Instrumentation, Part 2," December 1988.

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

6. NUREG-0737, "Clarification of TMI Action Plan
Requirements," October 31, 1980.
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B 3.3 INSTRUMENTATION

B 3.3.5.2 Reactor Core Isolation Cooling (RCIC) System Instrumentation

BASES

BACKGROUND The purpose of the RCIC System instrumentation is to
initiate actions to ensure adequate core cooling when the
reactor vessel is isolated from its primary heat sink (the
main condenser) and normal coolant makeup flow from the
Reactor Feedwater System is unavailable, such that
initiation of the low pressure Emergency Core Cooling
Systems (ECCS) pumps does not occur. A more complete
discussion of RCIC System operation is provided in the Bases
of LCO 3.5.3, "RCIC System."

The RCIC System may be initiated by either automatic or
manual means. Automatic initiation occurs for conditions of
reactor vessel Low Low water level. The variable is
monitored by four transmitters that are connected to four
trip units. The outputs of the trip units are connected to
relays whose contacts are arranged in a one-out-of-two taken
twice logic a} rangement. Once initiated, the RCIC logic
seals in and can be reset by the operator only when the
reactor vessel water level signals have cleared.

The RCIC test line isolation valve is closed on a RCIC
initiation signal to allow full system flow.

There are two sources of water for RCIC operation. Reactor
grade water in the CST is the normal source and the
suppression pool is the alternate source. Although the RCIC

System does not monitor the water levels in the High
Pressure Coolant Injection (HPCI) supply header from the
condensate storage tank (CST) and the suppression pool,
administrative controls are in place that direct the
transfer from the CST to the suppression pool when the HPCI

System automatically transfers on low.HPCI pump supply
header level or high suppression pool level.

The RCIC System provides makeup water to the reactor until
the reactor vessel water level reaches the high water level
(Level 8) trip (two-out-of-two logic), at which time the
RCIC steam supply closes and the minimum flow valve closes,
if open. The RCIC System restarts if vessel level again
drops to the low level initiation point (Level, 2).

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The function of the RCIC System to provide makeup coolant to
the reactor is used to respond to transient events. The
RCIC System is not an Engineered Safety Feature System and
no credit is taken in the safety analyses for RCIC System
operation. Based on its contribution to the reduction of
overall plant risk, however, the system, and therefore its
instrumentation meets Criterion 4 of the NRC Policy
Statement (Ref. 2). Certain instrumentation Functions are
retained for other reasons and are described below in the
individual Functions discussion.

The OPERABILITY of the RCIC System instrumentation is
dependent upon the OPERABILITY of the individual
instrumentation channel Functions specified in
Table 3.3.5.2-1. Each Function must have a required number
of OPERABLE channels with their setpoints within the
specified Allowable Values, where appropriate. A channel is
inoperable if its actual trip setpoint is not within its
required Allowable Value. The setpoint is calibrated
consistent with applicable setpoint methodology assumptions
(nominal trip setpoint).

Allowable Values are specified for each RCIC System
instrumentation Function specified in the Table. Nominal
trip setpoints are specified in the setpoint calculations.
The nominal setpoints are selected to ensure that the
setpoints do not exceed the Allowable Value between CHANNEL
CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within its
Allowable Value, is acceptable. Each Allowable Value
specified accounts for instrument uncertainties appropriate
to the Function. These uncertainties are described in the
setpoint methodology.

The individual Functions are required to be OPERABLE in
MODE 1, and in MODES 2 and 3 with reactor steam dome
pressure ) 150 psig since this is when RCIC is required to
be OPERABLE. (Refer to LCO 3.5.3 for Applicability Bases
for the RCIC System.)

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

(continued)
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LCO, and
APPLICABILITY

(continued)

1. Reactor Vessel Water Level - Low Low Level 2
(LIS-3-58A-D)

Low reactor pressure vessel (RPV) water level indicates that
normal feedwater flow is insufficient to maintain reactor
vessel water level and that the capability to cool the fuel
may be threatened. Should RPV water level decr ease too far,
fuel damage could result. Therefore, the RCIC System is
initiated at Level 2 to assist in maintaining water level
above the top of the active fuel.

Reactor Vessel Water Level - Low Low, Level 2 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.

The Reactor Vessel Water Level - Low Low, Level 2 Allowable
Value is set high enough such that for complete loss of
feedwater flow, the RCIC System flow with high pressure
coolant injection assumed to fail will be sufficient to
avoid initiation of low pressure ECCS at Level 1.

Four channels of Reactor Vessel Water Level - Low Low,
Level 2 Function are available and are required to be
OPERABLE when RCIC is required to be OPERABLE to ensure that
no single instrument failure can preclude RCIC initiation.
Refer to LCO 3.5.3 for RCIC Applicability Bases.

2. Reactor Vessel Water Level - Hi h Level 8
(LIS-3-208A and 208C)

High RPV water level indicates that sufficient cooling water
inventory exists in the reactor vessel such that there is no
danger to the fuel. Therefore, the Level 8 signal is used
to close the RCIC steam supply valve to prevent overflow
into the main steam lines (HSLs).

Reactor Vessel Water Level - High, Level 8 signals for RCIC
are initiated from two level transmitters from the narrow
range water level measurement instrumentation, which 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.

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

2. Reactor Vessel Water Level - Hi h Level 8
(LIS-3-208A and 208C) (continued)

The Reactor Vessel Water Level - High, Level 8 Allowable
Value is high enough to preclude closing the RCIC steam
supply valve, yet low enough to trip the RCIC System prior
to water overflowing into the MSLs.

Two channels of Reactor Vessel Water Level - High, Level 8
Function are available and are requir'ed to be OPERABLE when
RCIC is required to be OPERABLE. Refer to LCO 3.5.3 for
RCIC Applicability Bases.

ACTIONS A Note has been provided to modify the ACTIONS related to
RCIC System 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 RCIC System 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 RCIC System
instrumentation channel.

A.1

Required Action A.l directs entry into the appropriate
Condition referenced in Table 3.3.5.2-1. The applicable
Condition referenced in the Table is Function dependent.
Each time a channel is discovered to be inoperable,
Condition A is entered for that channel and provides for
transfer to the appropriate subsequent Condition.

(continued)
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ACTIONS
(continued)

B.l and B.2

Required Action B. 1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in a complete loss
of automatic initiation capability for the RCIC System. In
this situation (loss of automatic initiation capability),
the 24 hour allowance of Required Action B.2 is not
appropriate, and the RCIC System must be declared inoperable
within 1 hour after discovery of loss of RCIC initiation
capability.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action B.l, the Completion Time only begins
upon discovery that the RCIC System cannot be automatically
initiated due to two or more inoperable, untripped Reactor
Vessel Water Level - Low Low, Level 2 channels such that the
trip system loses initiation capability. The 1 hour
Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

Because of the redundancy of sensors available to provide
initiation signals and the fact that the RCIC System is not
assumed in any accident or transient analysis, an allowable
out of service time of 24 hours has been shown to be
acceptable (Ref. 1) to permit restoration of any inoperable
channel to OPERABLE status. For conservatism, in some
transient analyses, RCIC flow rates were used rather than
HPCI flow rates. If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, the channel must be placed in the tripped
condition per Required Action B.2. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single
failure, and allow operation to continue. Alternately, if
it is not desired to place the channel in trip (e.g., as in
the case where placing the inoperable channel in trip would
result in an initiation), Condition D must be entered and
its Required Action taken.

(continued)
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(continued)

C.1

A risk based analysis was performed and determined that an
allowable out of service time of 24 hours (Ref. I) is
acceptable to permit restoration of any inoperable channel
to OPERABLE status (Required Action C. 1). A Required Action
(similar to Required Action B. 1) limiting the allowable out
of service time, if a loss of automatic RCIC initiation
capability exists, is not required. This Condition applies
to the Reactor Vessel Water Level - High, Level 8 Function
whose logic is arranged such that any inoperable channel
will result in a loss of automatic RCIC initiation
capability. As stated above, this loss of automatic RCIC
initiation capability was analyzed and determined to be
acceptable. The Required Action does not allow placing a
channel in trip since this action would 'not necessarily
result in a safe state for the channel in all events.

0.1

With any Required Action and associated Completion Time not
met, the RCIC System may be incapable of performing the
intended function, and the RCIC System must be declared
inoperable immediately.

SURVEILLANCE
RE(UIREMENTS

As noted in the beginning of the SRs, the SRs for each RCIC
System instrumentation Function are found in the SRs column
of Table 3.3.5.2-1.

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 as follows:
(a) for up to 6 hours for Function 2; and (b) for up to
6 hours for Function I, provided the associated Function
maintains trip 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. I)
assumption of the average time required to perform channel
surveillance. That analysis demonstrated that the 6 hour

(continued)
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SURVEILLANCE
REQUIREMENTS .

(continued)

testing allowance does not significantly reduce the
probability that the RCIC will initiate when necessary.

SR 3.3.5.2.1

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 parameter on other similar
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the 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 rar e. 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 3.3.5.2.2

A CHANNEL FUNCTIONAL TEST is performed on each required
channel'o ensure that the entire channel will perform the
intended function.

Any setpoint adjustment shall be consistent with the
assumptions of the cur rent plant specific setpoint
methodology.

The Frequency of 92 days is based on the reliability
analysis of Reference 1.

(continued)
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(continued)

SR 3.3.5.2.3

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.

The Frequency of SR 3.3.5.2.3 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 3.3.5.2.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initiation logic for a specific
channel. The system functional testing performed in
LCO 3.5.3 overlaps this Surveillance to provide complete
testing of the 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.

REFERENCES 1. GENE-770-06-2, "Addendum to Bases for Changes to
Surveillance Test Intervals and Allowed Out-of-Service
Times for Selected Instrumentation Technical
Specifications," February 1991.

2. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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B 3.3.6.1 Primary Containment Isolation Instrumentation

BASES

BACKGROUND The primary containment isolation instrumentation
automatically initiates closure of appropriate primary
containment isolation valves (PCIVs). The function of the
PCIVs, in combination with other accident mitigation
systems, is to limit fission product release during and
following postulated Design Basis Accidents (DBAs). Primary
containment isolation within the time limits specified for
those isolation valves designed to close automatically
ensures that the release of radioactive material to the
environment will be consistent with the assumptions used in
the analyses for a DBA.

The isolation instrumentation includes the sensors, relays,
and switches that are necessary to cause initiation of
primary containment and reactor coolant pressure boundary
(RCPB) isolation. Most channels include electronic
equipment (e.g., trip units) that compares measured input
signals with pre-established setpoints. When the setpoint
is exceeded, the channel output relay actuates, which then
outputs a primary containment isolation signal to the
isolation logic. Functional diversity is provided by
monitoring a wide range of independent parameters. The
input parameters to the isolation logics are (a) reactor
vessel water level, (b) area ambient temperatures, (c) main
steam line (MSL) flow measurement, (d) Standby Liquid
Control (SLC) System initiation, (e) main steam line
pressure, (f) high pressure coolant injection (HPCI) and
reactor core isolation cooling (RCIC) steam line flow,
(g) drywell pressure, (h) HPCI and RCIC steam line pressure,
(i) HPCI and RCIC turbine exhaust diaphragm pressure, and

(j) reactor steam dome pressure. Redundant sensor input
signals from each parameter are provided for initiation of
isolation. The only exception is SLC System initiation.

Primary containment isolation instrumentation has inputs to
the trip logic of the isolation functions listed below.

(continued)

BFN-UNIT 3 B 3.3-146 Amendment *Rl





Primary Containment Isolation Instrumentation
B 3.3.6.1

BACKGROUND
(continued)

l. Main Steam Line Isolation

The MSL Isolation Reactor Vessel Water Level - Low Low Low,
Level 1 and Main Steam Line Pressure - Low Functions each
contain four channels. One channel for each function is
provided in each of the four Primary Containment Isolation
System (PCIS) trip channels (trip channels Al and A2 for
PCIS trip system A and trip channels Bl and B2 for PCIS trip
system B). The Hain Steam Line Flow - High and Hain Steam
Tunnel Temperature - High Functions each contain 16
channels. Each PCIS trip channel receives four inputs from
each of these functions, one flow input from each HSL and
one temperature input from each of the four areas
monitored. Any one of these inputs will trip the associated
PCIS trip channel.

The PCIS trip channel output relays are arranged in logic
systems for the Main Steam Isolation Valves (separate logic
systems for the inboard and outboard valves) such that PCIS
trip channels Al or A2 and Bl or 82 must trip (one-out-of-
two taken twice logic) to cause an isolation of the Hain
Steam Isolation Valves (HSIVs).

The PCIS trip channel output relays are arranged in logic
systems for the HSL Drain Valves and Recirculation Loop
Sample Valves such that both PCIS trip channels Al and Bl
must trip to isolate the inboard valves and both PCIS trip
channels A2 and B2 must trip to isolate the outboard valves.
This is effectively a two-out-of-two logic for each valve.
The Recirculation Loop Sample Valves are isolated only by
the Reactor Vessel Water Level - Low Low Low, Level 1

Function.

MSL Isolation Functions isolate the Group 1 valves as
described above.

2. Primar Containment Isolation

The Primary Containment Isolation Functions each contain
four channels. One channel for each Function is provided in
each of the four PCIS trip channels (trip channels Al and A2
for PCIS trip system A and trip channels Bl and B2 for PCIS
trip system 8). Any one of these inputs will trip the
associated PCIS trip channel. The PCIS trip channel output

(continued)
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relays are arranged in logic systems such that PCIS trip
channels Al or A2 and Bl or B2 must trip (one-out-of-two
taken twice logic) to cause an isolation. For most
penetrations a logic system initiates isolation of its
associated inboard primary containment isolation valves,
while another logic system initiates isolation of its
associated outboard primary containment isolation valves, so
that operation of either logic isolates the penetration.

Primary Containment Isolation Drywell Pressure - High and
Reactor Vessel Mater Level - Low, Level 3 Functions are
required for isolation of the Group 2 (excluding RHR valves
for SDC), 6 and 8 valves.

3 4. Hi h Pressure Coolant In 'ection S stem Isolation and
Reactor Core Isolation Coolin S stem Isolation

The Steam Line Flow - High Functions for HPCI and RCIC each
receive input from two channels, one per trip system. The
channel output relays are arranged in logic systems using a
one-out-of-two logic (redundant logic systems for most
isolation valves).

The Steam Supply Line Pressure - Low and Turbine Exhaust
Diaphragm Pressure - High Functions for HPCI and RCIC each
contain four channels in a single trip system. The Steam

Supply Line Pressure - Low channels are arranged in a series
of logic parallel pairs to form one-out-of-two taken twice
logic. Each HPCI isolation valve receives a single isolation
signal from this logic. Each RCIC isolation valve receives
an isolation signal from this logic through redundant logic
systems. The trip system for the Turbine Exhaust Diaphragm
Pressure - High Function contains two trip channels. Each

trip channel contains two instrument channels (logic
parallel pair). The output relays for the trip channels are
arranged in logic systems (redundant logic systems for most
isolation valves) such that both trip channels must trip
(effectively one-out-of-two taken twice logic for the
instrument channels) to cause an isolation.

The HPCI and RCIC Area Temperature - High Functions each
contain sixteen channels, four Pump Room Area and twelve

(continued)
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Reactor Core Isolation Coolin S stem Isolation (continued)

Torus Area channels (four channels for each area monitored).
Each trip system contains two trip channels; Logic A trip
channel 1 (trip channel output relay 23A-K34 for HPCI and
13A-K10 for RCIC) and trip channel 2 (trip channel output
relay 23A-K35 for HPCI and 13A-Kll for RCIC) and Logic B

trip channel 1 (trip channel output relay 23A-K6 for HPCI
and 13A-K30 for RCIC) and trip channel 2 (trip channel
output relay 23A-K8 for HPCI and 13A-K31 for RCIC). Each
trip channel receives one input from each of the four areas
monitor ed. Any one of these inputs will trip the associated
trip channel. The trip channel output relays are arranged in
logic systems (redundant logic systems for most isolation
valves) such that trip channel 1 of either the A or B Logic
and trip channel 2 of either the A or B Logic must trip
(one-out-of-two taken twice logic) to cause an isolation.

HPCI and RCIC Functions isolate the Group 4 and 5 valves.

5. Reactor Water Cleanu S stem Isolation

The RWCU Isolation Reactor Vessel Water Level - Low, Level 3

Function contains four channels. Each of the six Area
Temperature - High Functions contain four channels which
monitor the area associated with the Function. One channel
for each of these RWCU Isolation Functions are provided in
each of the four PCIS trip channels (trip channels Al and A2
for PCIS trip system A and trip channels Bl and B2 for PCIS
trip system B). Any one of these inputs will trip the
associated PCIS trip channel. The PCIS trip channel output
relays are arranged in logic systems (one logic system for
the inboard valve and one logic system for the outboard
valve) such that PCIS trip channels Al or A2 and Bl or B2

must trip (one-out-of-two taken twice logic) to cause an
isolation. The SLC System Initiation Function provides an
isolation signal to close both RWCU isolation valves.

RWCU Isolation Functions are required for isolation of the
Group 3 valves.

(continued)
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6. Shutdown Coolin S stem Isolation

The Shutdown Cooling System Isolation Reactor Vessel Mater
Level - Low, Level 3 and Drywell Pressure - High Functions
each contain four channels. One channel for each Function is
provided in each of the four PCIS trip channels (trip
channels Al and A2 for PCIS trip system A and trip channels
Bl and B2 for PCIS trip system B). Any one of these inputs
will trip the associated PCIS trip channel. The PCIS trip
channel output relays are arranged in logic systems (each
division of logic provides a signal for one RHR LPCI to
Reactor isolation valve and one RHR SDC Supply isolation
valve) such that PCIS trip channels Al or A2 and Bl or B2

must trip (one-out-of-two taken twice logic) to cause an
isolation. Isolation of the RHR LPCI to Reactor isolation
valves from these functions are enabled only when both RHR

SDC Supply isolation valves are open.

The Reactor Steam Dome Pressure - High Function consists of
two channels, one per trip system. The output relays from
these channels are arranged in logic systems to provide one-
out-of-two isolation logic to each RHR SDC isolation valve.

A

The Shutdown Cooling System Isolation Reactor Vessel Water
Level - Low, Level 3 and Drywell Pressure - High Functions
are required for isolation of the Group 2 RHR LPCI to
Reactor and RHR SDC Supply isolation valves. The Reactor
Steam Dome Pressure - High Function also isolates the Group
2 RHR SDC Supply isolation valves.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The isolation signals generated by the primary containment
isolation instrumentation are implicitly assumed in the
safety analyses of References 2 and 8 to initiate closure
of valves to limit offsite doses. Refer to LCO 3.6. 1.3,
"Primary Containment Isolation Valves (PCIVs)," Applicable
Safety Analyses Bases for more detail of the safety
analyses.

Primary containment isolation instrumentation satisfies
Criterion 3 of the NRC Policy Statement (Ref. 7). Certain
instrumentation Functions are retained for other reasons and
are described below in the individual Functions discussion.

(continued)
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(continued)

The OPERABILITY of the primary containment instrumentation
is dependent on the OPERABILITY of the individual
instrumentation channel Functions specified in
Table 3.3.6. 1-,1. Each Function must have a required number
of OPERABLE channels, with their setpoints within the
specified Allowable Values, where appropriate. A channel is
inoperable if its actual trip setpoint is not within its
required Allowable Value. The setpoint is calibrated
consistent with applicable setpoint methodology assumptions
(nominal trip setpoint).

Allowable Values are specified for each Primary Containment
Isolation Function specified in the Table. Nominal trip
setpoints are specified in the setpoint calculations. The
nominal setpoints are selected to ensure that the setpoints
do not exceed the Allowable Value between CHANNEL
CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoin4, 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 vessel water level), 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 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.

Certain Emergency Core Cooling Systems (ECCS) and RCIC
valves (e.g., minimum flow) also serve the dual function of
automatic PCIVs. The signals that isolate these valves are
also associated with the automatic initiation of the ECCS

and RCIC. The instrumentation requirements and ACTIONS
associated with these signals are addressed in LCO 3.3.5.1,
"Emergency Core Cooling Systems (ECCS) Instrumentation," and

(continued)
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(continued)

LCO 3.3.5.2, "Reactor Core Isolation Cooling (RCIC) System
Instrumentation," and are not included in this LCO.

In general, the individual Functions are required to be
OPERABLE in MODES 1, 2, and 3 consistent with the
Applicability for LCO 3.6. 1. 1, "Primary Containment."
Functions that have different Applicabilities are discussed
below in the individual Functions discussion.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

Main Steam Line Isolation

I.a. Reactor Vessel Water Level - Low Low Low Level 1

(LIS-3-56A-D)

Low reactor pressure vessel (RPV) water level indicates that
the capability to cool the fuel may be threatened. Should
RPV water level decrease too far, fuel damage could result.
Therefore, isolation of the MSIVs and other interfaces with
the reactor vessel occurs to prevent offsite dose limits
from being exceeded. The Reactor Vessel Water Level - Low
Low Low, Level 1 Function is one of the many Functions
assumed to be OPERABLE and capable of providing isolation
signals. The Reactor Vessel Water Level - Low Low Low,
Level 1 Function associated with isolation is assumed in the
analysis of the recirculation line break (Ref. 1). The
isolation of the MSLs on Level 1 supports actions to ensure
that offsite dose limits are not exceeded for a DBA.

Reactor vessel water level 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 Low Low, Level 1 Function are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function.

(continued)
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l.a. Reactor Vessel Water Level - Low Low Low Level 1

(LIS-3-56A-D) (continued)

The Reactor Vessel Water Level - Low Low Low, Level 1

Allowable Value is chosen to be the same as the ECCS Level 1

Allowable Value (LCO 3.3.5. 1) .to ensure that the HSLs
isolate on a potential loss of coolant accident (LOCA) to
prevent offsite doses from exceeding 10 CFR 100 limits.

This Function isolates the Group 1 valves.

1.b. Main Steam Line Pressure - Low
(PIS-1-72, 76, 82) 86)

Low MSL pressure with the reactor at power indicates that
there may be a problem with the turbine pressure regulation,
which could result in a low reactor vessel water level
condition and the RPV cooling down more than 100'F/hr if the
pressure loss is allowed to continue. The Main Steam Line
Pressure - Low Function is directly assumed in the analysis
of the pressure regulator failure (Ref. 2). For this event,
the closure of the HSIVs ensures that the RPV temperature
change limit (100'F/hr) is not reached. In addition, this
Function supports actions to ensure that Safety
Limit 2. 1.1. 1 is not exceeded. (This Function closes the
HSIVs prior to pressure decreasing below 785 psig, which
results in a scram due to MSIV closure, thus reducing
reactor power to < 25K RTP.)

The HSL low pressure signals are initiated from four
transmitters that are connected to the HSL header. The
transmitters are arranged such that, even though physically
separated from each other, each transmitter is able to
detect low HSL pressure. Four channels of Main Steam Line
Pressure - Low Function are available and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Allowable Value was selected to be high enough to
prevent excessive RPV depressurization.

(continued)
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1.b. Main Steam Line Pressure - Low (PIS-1-72, 76, 82, 86)
(continued)

The Hain Steam Line Pressure - Low Function is only required
to be OPERABLE in MODE 1 since this is when the assumed
transient can occur (Ref. 2).

This Function isolates the Group 1 valves excluding the
Recirculation Loop Sample valves.

1.c. Main Steam Line Flow - Hi h

(PDIS 1 13A D) 25A D) 36A D 50A D)

Hain Steam Line Flow - High is provided to detect a break of
the MSL and to initiate closure of the MSIVs. If the steam
were allowed to continue flowing out of the break, the
reactor would depressurize and the core could uncover. If
the RPV water level decreases too far, fuel damage could
occur. Therefore, the isolation is initiated on high flow
to prevent or minimize core damage. The Main Steam Line
Flow - High Function is directly assumed in the analysis of
the main steam line break (MSLB) (Ref. 2). The isolation
action, along with the scram function of the Reactor
Protection System (RPS), ensures that the fuel peak cladding
temperature remains below the limits of 10 CFR 50.46 and
offsite doses do not exceed the 10 CFR 100 limits.

The HSL flow signals are initiated from 16 transmitters that
are connected to the four MSLs. The transmitters are
arranged such that, even though physically separated from
each other, all four connected to one MSL would be able to
detect the high flow. Four channels of Hain Steam Line Flow
- High Function for each HSL (two channels per trip system)
are available and are required to be OPERABLE so that no
single instrument failure will preclude detecting a break in
any individual HSL.

The Allowable Value is chosen to ensure that offsite dose
limits are not exceeded due to the break.

This Function isolates the Group 1 valves excluding the
Recirculation Loop Sample valves.

(continued)
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(continued)

1.d. Main Steam Tunnel Tem erature - Hi h
(TS-I-17A-D) 29A-D, 40A-D, 54A-D)

The Main Steam Tunnel Temperature Function is provided to
detect a leak in the RCPB and provides diversity to the high
flow instrumentation. The isolation occurs when a very
small leak has occurred. If the small leak is allowed to
continue without isolation, offsite dose limits may be
reached. However, credit for these instruments is not taken
in any transient or accident analysis in the FSAR, since
bounding analyses are performed for large breaks, such as
MSLBs.

Main Steam Tunnel temperature signals are initiated from
bimetallic temperature switches located in the areas being
monitored. Sixteen channels of Main Steam Tunnel
Temperature - High Function are required to be OPERABLE to
ensure that no single instrument failure can preclude the
isolation function.

The main steam tunnel temperature detection system Allowable
Value is chosen to detect a leak equivalent to between I/
and 1% rated steam flow.

This Function isolates the Group 1 valves excluding the
Recirculation Loop Sample valves.

Primar Containment Isolation

2.a. Reactor Vessel Water Level - Low Level 3

(LIS-3-203A-D)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. The valves whose penetrations
communicate with the primary containment are isolated to
limit the release of fission products. The isolation of the
primary containment on Level 3 supports actions to ensure
that offsite dose limits of 10 CFR 100 are not exceeded.
The Reactor Vessel Water Level - Low, Level 3 Function
associated with isolation is implicitly assumed in the FSAR

analysis as these leakage paths are assumed to be isolated
post LOCA.

e (continued)
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2.a. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D) (continued)

Reactor Vessel Water Level - Low, Level 3 signals are
initiated from 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 are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function.

The Reactor Vessel Water Level - Low, Level 3 Allowable
Value was chosen to be the same as the RPS Level 3 scram
Allowable Value (LCO 3.3.1. 1), since isolation of these
valves is not critical to orderly plant shutdown.

This Function is required for the isolation of the Group 2

(excluding RHR valves for SDC), 6, and 8 valves. Portions
of this instrumentation are also required for Functions S.h
and 6.b.

2.b. Dr well Pressure - Hi h
(PIS-64-56A-D)

High drywell pressure can indicate a break in the RCPB

inside the primary containment. The isolation of some of
the primary containment isolation valves on high drywell
pressure supports actions to ensure that offsite dose limits
of 10 CFR 100 are not exceeded. The Drywell Pressure - High
Function, associated with isolation of the primary
containment, is implicitly assumed in the FSAR accident
analysis as these leakage paths are assumed to be isolated
post LOCA.

High drywell pr essure signals are initiated from pressure
transmitters that sense the pressure in the drywell. Four
channels of Drywell Pressure - High Function are available
and are required to be OPERABLE to ensure that no single
instrument failure can preclude the isolation function.

(continued)
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2.b. Dr ell Pressure - Hi h
(PIS-64-56A-D) (continued)

The Allowable Value was selected to be the same as the ECCS

Drywell Pressure - High Allowable Value (LCO 3.3.5. 1), since
this may be indicative of a LOCA inside primary containment.

This Function is required for the isolation of the Group 2

(excluding RHR valves for SDC), 6 and 8 valves. Portions of
this instrumentation are also required for Function 6.c.

Hi h Pressure Coolant In 'ection and Reactor Core Isolation
Coolin S stems Isolation

3.a. 4.a. HPCI and RCIC Steam Line Flow - Hi h
(PDIS-71-1A and 1B; PDIS-73-1A and 1B)

Steam Line Flow - High Functions are provided to detect a
break of the RCIC or HPCI steam lines and initiate closure
of the steam line isolation valves of the appropriate
system. If the steam is allowed to continue flowing out of
the break, the reactor will depressurize and the core can
uncover. Therefore, the isolations are initiated on high
flow to prevent or minimize core damage. The isolation
action, along with the scram function of the RPS, ensures
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46. Specific credit fo} these Functions
is not assumed in any FSAR accident analyses since the
bounding analysis is performed for large breaks such as
recirculation and MSL breaks. However, these instruments
prevent the RCIC or HPCI steam line breaks from becoming
bounding.

The HPCI and RCIC Steam Line Flow - High signals are
initiated from transmitters (two for HPCI and two for RCIC)
that are connected to the system steam lines. Two channels
of both HPCI and RCIC Steam Line Flow - High Functions are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function.

(continued)

BFN-UNIT 3 B 3.3-157 Amendment *Rl





Primary Containment Isolation Instrumentation
B 3.3.6.1

BASES

APPLICABLE
). SAFETY ANALYSES,

LCO, and
APPLICABILITY

3.a. 4.a. HPCI and RCIC Steam Line Flow - Hi h
(PDIS-71-1A and 1B; PDIS-73-lA and 18) (continued)

The Allowable Values are chosen to be low enough to ensure
that the trip occurs to prevent fuel damage and maintains
the HSLB event as the bounding event.

These Functions isolate the Group 4 and 5 valves, as
appropriate.

3.b. 4.b. HPCI and RCIC Steam Su 1 Line Pressure - Low
(PS-71-IA-D) PS-73-1A-D)

Low HSL pressure indicates that the pressure of the steam in
the HPCI or RCIC turbine may be too low to continue
operation of the associated system's turbine. These
isolations are for equipment protection and are not assumed
in any transient or accident analysis in the FSAR. However,
they also provide a diverse signal to indicate a possible
system break and provide the only signal which will isolate
the steam supply lines for certain pipe breaks. These
instruments are included in Technical Specifications (TS)
because of the potential for risk due to possible failure of
the instruments preventing HPCI and RCIC initiations.
Therefore, they meet Criterion 4 of the NRC Policy Statement
(Ref. 7).

The HPCI and RCIC Steam Supply Line Pressure - Low signals
are initiated from switches (four for HPCI and four for
RCIC) that are connected to the system steam line. Four
channels of both HPCI and RCIC Steam Supply Line Pressure-
Low Functions are available. Only three channels of each
Function are required to be OPERABLE.

The Allowable Values are selected to be high enough to
prevent damage to the system's turbine.

These Functions isolate the Group 4 and 5 valves, as
appropriate.

~ .
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BFN-UNIT 3 B 3.3-158 Amendment *Rl



Primary Containment Isolation Instrumentation
B 3.3.6.1

BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

3.c. 4.c. HPCI and RCIC Turbine Exhaust Dia hra m

Pressure - Hi h
(PS-71-11A-D; PS-73-20A-D)

High turbine exhaust diaphragm pressure indicates that the
pressure may be too high to continue operation of the
associated system's turbine. That is, one of two exhaust
diaphragms has ruptured and pressure is reaching turbine
casing pressure limits. These isolations are for equipment
protection and are not assumed in any transient or accident
analysis in the FSAR. These instruments are included in the
TS because of the potential for risk due to possible failure
of the instruments preventing HPCI and RCIC initiations.
Therefore, they meet Criterion 4 of the NRC Policy Statement
(Ref. 7).

The HPCI and RCIC Turbine Exhaust Diaphragm Pressure - High
signals are initiated from switches (four for HPCI and four
for RCIC) that are connected to the area between the rupture
diaphragms on each system's turbine exhaust line. Four
channels of both HPCI and RCIC Turbine Exhaust Diaphragm
Pressure - High Functions are available. Only three
channels of each Function are required to be OPERABLE.

The Allowable Values'are low enough to prevent damage to the
systems'urbine.

These Functions isolate the Group 4 and 5 valves, as
appropriate.

3.d. 3.e. 3.f. 3. . 4.d. 4.e. 4.f. 4. . Area
Tem erature - Hi h
(TS-71-2A-H, J-N, P, R, S; TS-73-2A-H, J-N, P, R, S)

Area Temperature Functions are provided to detect a leak
from the associated system steam piping. The isolation
occurs when a very small leak has occurred and is diverse to
the high flow instrumentation. If the small leak is allowed
to continue without isolation, offsite dose limits may be

reached. These Functions are not assumed in any .FSAR

transient or accident analysis, since bounding analyses are
performed for large breaks such as recirculation or HSL

breaks.

(continued)
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3.d. 3.e. 3.f. 3. . 4.d. 4.e. 4.f. 4.
Tem erature - Hi h (TS-71-2A-H, J-N, P, R, S;

TS-73-2A-H, J-N, P, R, S) (continued)

Area Temperature - High signals are initiated from
bimetallic temperature switches that are appropriately
located to protect the system that is being monitored. Four
instruments monitor each area. HPCI and RCIC each have
sixteen total channels of Area Temperature - High Function
available. All of which are required to be OPERABLE to
ensure that no single instrument failure can preclude the
isolation function.

The Allowable Values are set low enough to detect a leak
equivalent to 25 gpm.

These Functions isolate the Group 4 and 5 valves, as
appropriate.

Reactor Mater Cleanu S stem Isolation

5.a. 5.b. 5.c. 5.d. 5.e. 5.f. Area Tem erature - Hi h

(TIS-69-834A-D, 835A-D, 836A-D) 837A-D, 838A-D, 839A-D)

RWCU Area Temperature Functions are provided to detect a

leak from the RWCU System. The isolation occurs even when
very small leaks have occurred. If the small leak continues
without isolation, offsite dose limits may be reached.
Credit for these instruments is not taken in any transient
or accident analysis in the FSAR, since bounding analyses
are performed for large breaks such as recirculation or NSL

breaks.

Area temperature signals are initiated from temperature
elements that are located in the areas monitored. Four
sensors in each of the six monitored areas are required to
be OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Area Temperature - High Allowable Values are set based
on the maximum abnormal operating temperature for each area.

These Functions isolate the Group 3 valves.

(continued)
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(continued)

5. . SLC S stem Initiation

The isolation of the RWCU System is required when the SLC

System has been initiated to prevent dilution and removal of
the boron solution by the RWCU System (Ref. 4). An
isolation signal for both RWCU isolation valves is initiated
when the SLC pump start handswitch is not in the stop
position.

There is no Allowable Value associated with this Function
since the channels are mechanically actuated based solely on
the position of the SLC System initiation switch.

The SLC System Initiation Function is required to be
OPERABLE only in MODES 1 and 2, since these are the only
MODES where the reactor can be critical, and these MODES are
consistent with the Applicability for the SLC System
(LCO 3.1.7).

As noted (footnote (a) to Table 3.3.6. 1-1), the SLC

initiation signal provides input to the isolation logic for
both RWCU isolation valves.

5.h. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, isolation of
some interfaces with the reactor vessel occurs to isolate
the potential sources of a break. The isolation of the RWCU

System on Level 3 supports actions to ensure that the fuel
peak cladding temperature remains below the limits of
10 CFR 50.46. The Reactor Vessel Water Level - Low, Level 3

Function associated with RWCU isolation is not directly
assumed in the FSAR safety analyses because the RWCU System
line break is bounded by breaks of larger systems
(recirculation and MSL breaks are more limiting).

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

(continued)
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5.h. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D) (continued)

water level (variable leg) in the vessel. Four channels of
Reactor Vessel Mater Level - Low, Level 3 Function are
'available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function.

The Reactor Vessel Water Level - Low, Level 3 Allowable
Value was chosen to be the same as the RPS Level 3 scram
Allowable Value (LCO 3.3. 1.1), since isolation of these
valves is not critical to orderly plant shutdown.

This Function is required for the isolation of the Group 3

valves. Portions of this instrumentation are also required
for Functions 2.a and 6.b.

Shutdown Coolin S stem Isolation

6.a. Reactor Steam Dome Pressure - Hi h
(PS-68-93 and 94)

The Reactor Steam Dome Pressure - High Function is provided
to isol'ate the shutdown cooling portion of the Residual Heat
Removal (RHR) System. This interlock is provided only for
equipment protection to prevent an intersystem LOCA

scenario, and credit for the interlock is not assumed in the
accident or transient analysis in the FSAR.

The Reactor Steam Dome Pressure - High signals are initiated
from two switches that are connected to different taps on
the RPV. Two channels of Reactor Steam Dome Pressure - High
Function are available and are required to be OPERABLE to
ensure that no single instrument failure can preclude the
isolation function. The Function is only required to be
OPERABLE in NODES 1, 2, and 3, since these are the only
NODES in which the reactor can be pressurized; thus,
equipment protection is needed. The Allowable Value was
chosen to be low enough to protect the system equipment from
overpressurization.

This Function isolates Group 2 RHR SDC Supply isolation
valves.

(continued)
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(continued)

6.b. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, isolation of
some reactor vessel interfaces occurs to begin isolating the
potential sources of a break. The Reactor Vessel Water Level
- Low, Level 3 Function associated with RHR Shutdown Cooling
System isolation is not directly assumed in safety analyses
because a break of the RHR Shutdown Cooling System is
bounded by breaks of the recirculation and HSL. The RHR

Shutdown Cooling System isolation on Level 3 supports
actions to ensure that the RPV water level does not drop
below the top of the active fuel during a vessel draindown
event caused by a leak (e.g., pipe break or inadvertent
valve opening) in the RHR Shutdown Cooling System.

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 (two
channels per trip system) of the Reactor Vessel Water Level
- Low, Level 3 Function are available and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function. As noted (footnote (b) to
Table 3.3.6.1-1), only two channels of the Reactor Vessel
Water Level - Low , Level 3 Function (one channel for PCIS
trip system A and one channel for PCIS trip system B) with
the capability of isolating one RHR SDC supply isolation
valve are required to be OPERABLE in NODES 4 and 5, provided
the RHR Shutdown Cooling System integrity is maintained.
System integrity is maintained provided the piping is intact
and no maintenance is being performed that has the
potential for draining the reactor vessel through the
system.

The Reactor Vessel Water Level - Low, Level 3 Allowable
Value was chosen to be the same as the RPS Reactor Vessel
Water Level - Low, Level 3 Allowable Value (LCO 3.3. 1.1),
since the capability to cool the fuel may be threatened.

(continued)
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6.b. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D) (continued)

The Reactor Vessel Water Level - Low, Level 3'Function is
only required to be OPERABLE in NODES 3, 4, and 5 to prevent
the potential flow paths from lowering the reactor vessel
level to the top of the fuel. In NODES I and 2, other
isolation Functions are required to be OPERABLE (i.e.,
Reactor Steam Dome Pressure - High and Drywell Pressure-
High) and administrative controls for the flow paths prevent
unexpected loss of inventory via these flow paths.

This Function is required for the isolation of the Group 2

RHR LPCI to Reactor and RHR SDC Supply isolation valves.
Portions of this instrumentation are also required for
Functions 2.a and 5.h.

6.c Dr well Pressure - Hi h (PIS-64-56A-D)

High drywell pressure can indicate a break in the RCPB

inside the primary containment. The isolation of some of the
primary containment isolation valves on high drywell
pressure supports actions to ensure that offsite dose limits
of 10 CFR 100 are not exceeded. The Drywell Pressure - High
Function, associated with isolation of the primary
containment, is implicitly assumed in the FSAR accident
analysis as these leakage paths are assumed to be isolated
post LOCA.

High drywell pressure signals are initiated from pressure
transmitters that sense the pressure in the drywell. Four
channels of Drywell Pressure - High Function are available
and are required to be OPERABLE to ensure that no single
instrument failure can preclude the isolation function.

The Allowable Value was selected to be the same as the ECCS

Drywell Pressure - High Allowable Value (LCO 3.3.5.1), since
this may be indicative of a LOCA inside primary containment.

This Function is required for the isolation of the Group 2

RHR LPCI to Reactor and RHR SDC Supply isolation valves.
Portions of this instrumentation are also required for
Function 2.b.

I
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ACTIONS A Note has been provided to modify the ACTIONS related to
primary containment isolation 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
primary containment isolation 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 primary
containment isolation instrumentation channel.

A.l and A.2

Because of the diversity of sensors available to provide
isolation signals and the redundancy of the isolation
design, an allowable out of service time of 12 hours for
Functions 2.a, 2.b, 5.h, 6.b, and 6.c; and 24 hours for
Functions other than Functions 2.a, 2.b, 5.h, 6.b, and 6.c
has been shown to be acceptable (Refs. 5 and 6) to permit
r'estoration of any inoperable channel to OPERABLE status.
Required Actions A.l and A.2 are modified by Notes that
specify the Applicability of the Required Actions for
Function 1.d when 15 of 16 channels are OPERABLE. Required
Action A.2 provides an allowable out of service time of 30
days for Function 1.d when 15 of 16 channels are OPERABLE.
This has been shown to be acceptable (Ref. 9) to permit
restoration of the one inoperable channel to OPERABLE
status. These out of service times are only acceptable
provided the associated Function is still maintaining
isolation capability (refer to Required Action B. 1 Bases).
If the inoperable channel cannot be restored to OPERABLE
status within 'the allowable out of service time, the channel
must be placed in the tripped condition per Required
Action A.l or A.2. Placing the inoperable channel in trip
would conservatively compensate for the inoperability,
restore capability to accommodate a single failure, and
allow operation to continue with no further restrictions.

(continued)
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Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the inoperable
channel in trip would result in an isolation), Condition C

must be entered and its Required Action taken.

B.l

Required Action B. 1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in isolation
capability being lost for the associated penetration flow
path(s). The Isolation Functions are considered to be
maintaining isolation capability when sufficient channels
are OPERABLE or in trip (or the associated trip channel is
in trip). PCIVs in the associated penetration flow path(s)
can receive an isolation signal from the given Function on a

valid signal. For Functions l.a and 1.b, this would require
the Function to have at least two channels OPERABLE or in
trip. For the HSL Drain Valves and the Recirculation Loop
Sample Valves the required channels would be the two
channels inputting to PCIS trip channels Al and Bl or the
two channels inputting to A2 and B2. For the MSIVs the
required channels would be one channel in both PCIS trip
systems. For Functions 1.c and 1.d, each Function consists
of channels that monitor different parameters (e.g.,
different flows and different area temperatures). Therefore,
th'is would require the Function to have at least eight
channels OPERABLE or in trip. For the MSL Drain Valves the
required channels would be the eight channels inputting to
PCIS trip channels Al and Bl or the eight channels inputting
to PCIS trip channels A2 and B2. For the HSIVs the required
channels would be one Function 1.c channel from each NSL

line and one Function 1.d channel from each area monitored
in both PCIS trip systems. For Functions 2.a, 2.b, 5.a, 5.b,
5.c, 5.d, 5.e, 5.f, S.h, 6.b, and 6.c, this would require
both PCIS trip systems to have at least one channel of the
Function OPERABLE or in trip. For Functions 3.a, 4.a, and

6.a, this would require one channel to be OPERABLE or in
trip. For Functions 3.b, 3.c, 4.b, and 4.c, this would
require the Function to have at least two channels OPERABLE

or in trip, one in both logic parallel pairs. For Functions
3.d, 3.e, 3.f, 3.g, 4.d, 4.e, 4.f, and 4.g, this would

(continued)
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require the Function to have at least two channels OPERABLE
or in trip (combined total channels of at least eight for
HPCI and eight for RCIC). The required channels would be one
channel inputting to trip channel 1 of either the A or B

Logic and one channel inputting to trip channel 2 of either
the A or B Logic. For Function 5.g, this would require the
SLC System initiation switch to be capable of generating an
isolation signal to at least one of the RWCU isolation
valves.

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.

The second Completion Time for Function 1.d when normal
ventilation is not available is provided to allow the plant
to avoid an MSL isolation transient when recovering from a
temporary loss of ventilation in the HSL tunnel area (e.g.,
during performance of the secondary containment leak rate
tests). As allowed by LCO 3.0.2 (and discussed in the Bases
for LCO 3.0.2), the plant may intentionally enter this
condition to avoid an HSL isolation transient and bypass the
high temperature channels during restoration of ventilation
flow. However, during the period that multiple Hain Steam
Tunnel Temperature - High Function channels are inoperable
due to this intentional action, an additional compensatory
measure is deemed necessary and shall be taken: an operator
shall observe control room indications of the affected space
temperatures for indications of small steam leaks. In the
event of rapid increases in temperature (indicative of a
steam line break), the operator shall promptly close the
HSIVs. The 4 hour Completion Time is acceptable because
along with'he compensatory measures described above it
minimizes risk while allowing time for restoration or
tripping of channels.

(continued)
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C.1

Required Action C.l directs entry into the appropriate
Condition referenced in Table 3.3.6. 1-1. The applicable
Condition specified in Table 3.3.6. 1-1 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 or B and the associated Completion Time has
expired, Condition C will be entered for that channel and
provides for transfer to the appropriate subsequent
Condition.

D.l D.2.1 and D.2.2

If the channel is not restored to OPERABLE status or 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 placing the plant
in at least MODE 3 within 12 hours and in MODE 4 within
36 hours (Required Actions 0.2.1 and 0.2.2). Alternately,
the affected penetration flow path(s) may be isolated
(Required Action D.l), and, if allowed (i.e., plant safety
analysis allows operation with the affected penetration flow
path(s) isolated), operation with the affected penetration
flow path(s) isolated may continue. Isolating the affected
penetration flow path(s) accomplishes the safety function of
the inoperable channel. The Completion Times are reasonable,
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.

E.1

If the channel is not restored to OPERABLE status or 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 placing the plant
in at least MODE 2 within 6 hours.

0
I
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The allowed Completion Time of 6 hours is reasonable, based
on operating experience, to reach MODE 2 from full power
conditions in an orderly manner and without challenging
plant systems.

F.l

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, plant operations
may continue if the affected penetration flow path(s) is
isolated. Isolating the affected penetration flow path(s) .

accomplishes the safety function of the inoperable channels.

For the RWCU Area Temperature - High Functions, the affected
penetration flow path(s) may be considered isolated by
isolating only that portion of the system in the associated
room monitored by the inoperable channel. That is, if the
RWCU pump room A area channel is inoperable, the pump room A
area can be isolated while allowing continued RWCU operation
utilizing the 8 RWCU pump.

Alternately, if it is not desired to isolate the affected
penetration flow path(s) (e.g., as in the case where
isolating the penetration flow path(s) could result in a
reactor scram), Condition G must be entered and its Required
Actions taken.

The 1 hour Completion Time is acceptable because it
minimizes risk while allowing sufficient time for plant
operations personnel to isolate the affected penetration
flow path(s).

G.l G.2.1 and G.2.2

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time,. or any Required
Action of Condition F is not met and the associated
Completion Time has expired, the plant must be placed in a
MODE or other specified condition in which the LCO does not
apply. This is done by placing the plant in at least MODE 3
within 12 hours and in MODE 4 within 36 hours (Required

(continued)
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I ACTIONS G. 1 G.2. 1 and G.2.2 (continued)

Actions G.2.1 and G.2.2). Alternately, for Function 2.a and
2.b channels which are inoperable as a result of inoperable
actuation logic, the affected penetration flow paths(s) may
be isolated (Required Action G.l), and, if allowed (i.e.,
plant safety analysis allows operation with affected
penetration flow path(s) isolated), operation with the
affected penetration flow path(s) isolated may continue. A
Note has been provided to specify Required Action G.l is
only applicable for Function 2.a and 2.b channels which are
inoperable as a result of inoperable actuation logic. When
Function 2.a and 2.b channels are declared inoperable as a
result of inoperable actuation logic (i.e., channels fail to
meet the LOGIC SYSTEM FUNCTIONAL TEST Surveillance
Requirement), only a fraction of the penetration flow
path(s) associated with the channels may actually be
affected (i.e., the channels remain functional for the
remaining OPERABLE logic). Since isolating the affected
penetration flow path(s) accomplishes the safety function of
the inoperable logic and only a fraction of the penetration
flow path(s) may be affected, the option of Required Action
G. 1 is acceptable for Function 2.a and 2.b channels which
are inoperable as a result of inoperable actuation logic. If
Function 2.a and 2.b channels are inoperable as a result of
reasons other than inoperable actuation logic (e.g.,
channels are inoperable as a result of an inoperable
transmitter or trip unit), Required Action G.l is not
applicable and Required Actions G.2. 1 and G.2.2 must be
taken. The allowed Completion Times are reasonable, based
on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.

H.l and H.2

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, the SLC System
is- declared inoperable or the RWCU System is isolated.
Since this Function is required to ensure that the SLC

System performs its intended function, sufficient remedial
measures are provided by declaring the SLC System inoperable
or isolating the RWCU System.

(continued)
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H.l and H.2

The 1 hour Completion Time is acceptable because it
minimizes risk while allowing sufficient time for personnel
to isolate the RWCU System.

I.l and I.2

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, the associated
penetration flow path(s) should'e closed. However, if the
shutdown cooling function is needed to provide core cooling,
these Required Actions allow the penetration flow path(s) to
remain unisolated provided action is immediately initiated
to restore the channel to OPERABLE status or to isolate the
RHR Shutdown Cooling System (i.e., provide alternate decay
heat removal capabilities so the penetration flow path(s)
can be isolated). Actions must continue until the channel is
restored to OPERABLE status or the RHR Shutdown Cooling
System is isolated.

SURVEILLANCE
REQUIREMENTS

As noted (Note 1) at the beginning of the SRs, the SRs for
each Primary Containment Isolation instrumentation Function
are found in the SRs column of Table 3.3.6. 1-1.

The Surveillances are modified by a Note (Note 2) 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 trip 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 (Refs. 5

and 6) 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 PCIVs will isolate the penetration flow
path(s) when necessary.

(continued)
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(continued)

SR 3.3.6.1.1

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
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the instrument charinels could be an indication of
excessive instrument drift in one of the channels or of
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
instrumerit has drifted outside its limit.

The Frequency is based on 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 3.3.6.1.2

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 3.3.6.1.2 is based on the
reliability analysis described in References 5 and 6.

(continued)
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SR 3.3.6.1.3 SR 3.3.6.1.4 and SR 3.3.6.1.5

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.

The Frequencies of SR 3.3.6. 1.3, SR 3.3.6. 1.4, and
SR 3.3.6. 1.5 are based on the magnitude of equipment drift
in the setpoint analysis.

SR 3.3.6.1.6

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required isolation logic for a specific
channel. The system functional testing performed on PCIVs
in LCO 3.6. 1.3 overlaps this Surveillance to provide
complete testing of the assumed safety function. The LOGIC

SYSTEM FUNCTIONAL TEST shall include a calibration of time
delay relays and timers necessary for proper functioning of
the logic. 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 wer'e performed with the
reactor at power.

,
Operating experience has shown these components usually pass
the Surveillance when performed at the Frequency provided.

REFERENCES 1. FSAR, Section 6.5.

2. FSAR, Chapter 14.

3. NE00-31466, "Technical Specification Screening
Cr iter i a Appl icat i on and Ri sk Assessment,"
November 1987.

4. FSAR, Section 4.9.3.
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5. NEDC-31677P-A, "Technical Specification Improvement
Analysis for BWR Isolation Actuation Instrumentation,"
July 1990.

6. NEDC-30851P-A Supplement 2, "Technical Specifications
Improvement Analysis for BWR Isolation Instrumentation
Common to RPS and ECCS Instrumentation," March 1989.

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

8. FSAR, Section 5.2.

9. NRC letter from Richard J. Clark to Hugh G. Parris
dated August 9, 1984, Safety Evaluation for Amendment
Nos. 107, 101, and 74 to Facility Operating License
Nos. DPR-33, DPR-52, and DPR-68 for Browns Ferry
Nuclear Plant Units 1, 2, and 3 respectively.
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BASES

BACKGROUND The secondary containment isolation instrumentation
automatically initiates closure of appropriate secondary
containment isolation valves (SCIVs) and starts the Standby
Gas Treatment (SGT) System. The function of these systems,
in combination with other accident mitigation systems, is to
limit fission product release during and following
postulated Design Basis Accidents (DBAs) (Ref. 1).
Secondary containment isolation and establishment of vacuum
with the SGT System within the assumed time limits ensures
that fission products that leak from primary containment
following a DBA, or are released outside primary
containment, or are released during certain operations when
primary containment is not required to be OPERABLE are
maintained within applicable limits.

The isolation instrumentation includes the sensors, relays,
and switches that are necessary to cause initiation of
secondary containment isolation. Most channels include
electronic equipment (e.g., trip units) that compares
measured input signals with pre-established setpoints. When

the setpoint is exceeded, the channel output relay actuates,
which then outputs a secondary containment isolation signal
to the isolation logic. Functional diversity is provided by
monitoring a wide range of independent parameters. The
input parameters to the isolation logic are (1) reactor
vessel water level, (2) drywell pressure, (3) reactor zone
exhaust high radiation, and (4) refueling floor exhaust high
radiation. Redundant sensor input signals from each
parameter are provided for initiation of isolation.

The output signals from the secondary containment isolation
logic isolates secondary containment and starts all three
SGT subsystems to provide for the necessary filtration of
fission products.

(continued)
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SAFETY ANALYSES,
LCO, and
APPLICABILITY

The isolation signals generated by the secondary containment
isolation instrumentation are implicitly assumed in the
safety analyses of References I and 2 to initiate closure
of valves and start the SGT System to limit offsite doses.

Refer to LCO 3.6.4.2, "Secondary Containment Isolation
Valves (SCIVs)," and LCO 3.6.4.3, "Standby Gas Treatment
(SGT) System," Applicable Safety Analyses Bases for more
detail of the safety analyses.

The secondary containment isolation instrumentation
satisfies Criterion 3 of the NRC Policy Statement (Ref. 7).
Certain instrumentation Functions are retained for other
reasons and are described below in the individual Functions
discussion.

The OPERABILITY of the secondary containment isolation
instrumentation is dependent on the OPERABILITY of the
individual instrumentation channel Functions. Each Function
must have the required number of OPERABLE channels with
their setpoints set within the specified Allowable Values,
as shown in Table 3.3.6.2-1. The setpoint is calibrated
consistent with applicable setpoint methodology assumptions
(nominal trip setpoint). A channel is inoperable if its
actual trip setpoint is not within its required Allowable
Value.

Allowable Values are specified for each Function specified
in the Table. Nominal trip setpoints are specified in the
setpoint calculations. The nominal setpoints are selected
to ensure that the setpoints do not exceed the Allowable
Value between 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
vessel water level), 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 from the analytic limits, corrected for
calibration, process, and some of the instrument errors.

0
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(continued)

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.

In general, the individual Functions are required to be
OPERABLE in the NODES or other specified conditions when
SCIVs and the SGT System are required.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

1. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D)

Low reactor pressure vessel (RPV) water level indicates that
the capability to cool the fuel may be threatened. Should
RPV water level decrease too far, fuel damage could result.
An isolation of the secondary containment and actuation of
the SGT System are initiated in order to minimize the
potential of an offsite dose release. The Reactor Vessel
Water Level - Low, Level 3 Function is one of the Functions
assumed to be OPERABLE and capable of providing isolation
and initiation signals. The isolation and initiation
systems on Reactor Vessel Water Level - Low, Level 3 support
actions to ensure that any offsite releases are within the
limits calculated in the safety analysis (Ref. 4).

Reactor Vessel Water Level - Low, Level 3 signals are
initiated from 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. These signals are the
same that isolate the primary containment (additional
information on the arrangement of these channels in the PCIS
trip systems can be found in the Bases for LCO 3.3.6. 1,
"Primary Containment Isolation Instrumentation,"
Function 2). Four channels of Reactor Vessel Water Level-
Low, Level 3 Function are available and are required to be
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1. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-0) (continued)

OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Reactor Vessel Water Level - Low, Level 3 Function is
required to be OPERABLE in MODES 1, „2, and 3 where
considerable energy exists in the Reactor Coolant System
(RCS); thus, there is a probability of pipe breaks resulting
in significant releases of radioactive steam and gas. In
MODES 4 and 5, the probability and consequences of these
events are low due to the RCS pressure and temperature
limitations of these MODES; thus, this Function is not
required. In addition, the Function is also required to be
OPERABLE during operations with a potential for draining the
reactor vessel (OPDRVs) because the capability of isolating
potential sources of leakage must be provided to ensure that
offsite dose limits are not exceeded if core damage occurs.

2. Dr well Pressure - Hi h (PIS-64-56A-D)

High drywell pressure can indicate a break in the reactor
coolant pressure boundary (RCPB). An isolation of the
secondary containment and actuation of the SGT System are
initiated in order to minimize the potential of an offsite
dose release. The isolation on high drywell pressure
supports actions to ensure that any offsite releases are
within the limits calculated in the safety analysis.
However, the Drywell Pressure - High Function associated
with isolation is not assumed in any FSAR accident or
transient analyses. It is retained for the overall
redundancy and diversity of the secondary containment
isolation instrumentation as required by the NRC approved
licensing basis.

High drywell pressure signals are initiated from pressure
transmitters that sense the pressure in the drywell. These
signals are the same that isolate the primary containment
(additional information on the arrangement of these channels
in the PCIS trip systems can be found in the Bases for LCO

3.3.6. 1, "Primary Containment Isolation Instrumentation,"
Function 2). Four channels of Drywell Pressure - High
Functions are available and are required to be OPERABLE to

(continued)
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2. Dr ell Pressure - Hi h (PIS-64-56A-D) (continued)

ensure that no single instrument failure can preclude
performance of the isolation function.

The Allowable Value was chosen to be the same as the ECCS

Drywell Pressure - High Function Allowable Value
(LCO 3.3.5.1) since this is indicative of a loss of coolant
accident (LOCA).

The Drywell Pressure - High Function is required to be
OPERABLE in NODES 1, 2, and 3 where considerable energy
exists in the RCS; thus, there is a probability of pipe
breaks resulting in significant releases of radioactive
steam and gas. This Function is not required in NODES 4

and 5 because the probability and consequences of these
events are low due to the RCS pressure and temperature
limitations of these NODES.

3 4. Reactor Zone and Refuelin Floor Exhaust
Radiation - Hi h (RN-90-140, 141, 142, 143)

High secondary containment exhaust radiation is an
indication of possible gross failure of the fuel cladding.
The release may have originated from the primary containment
due to a break in the RCPB or the refueling floor due to

a'uelhandling accident. When Exhaust Radiation - High is
detected, secondary containment isolation and actuation of
the SGT System are initiated to limit the release of fission
products as assumed in the FSAR safety analyses (Ref. 4).

The Exhaust Radiation - High signals are initiated from
radiation detectors located on the ventilation exhausts
coming from the reactor zones and the common refueling zone.
There are two radiation monitors and two divisional trip
systems for each unit (Units 1, 2, and 3). Each monitor has
one channel of Reactor Zone Exhaust Radiation - High and one
channel of Refueling Floor Exhaust Radiation - High. Each
monitor's channels provide signals to its associated
divisional trip system. Each channel has two radiation
elements which monitor the ventilation exhaust both of which
must be OPERABLE for the channel to be OPERABLE. Both
radiation elements must provide a High signal to trip the
associated channel (two-out-of-two). However, the output

(continued)
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3 4. Reactor Zone and Refuelin Floor Exhaust
Radiation - Hi h (RM-90-140, 141, 142, 143) (continued)

relays from the divisional trip systems are arranged in
logic systems such that if either channel for a zone trips,
a secondary containment isolation signal is initiated (one-
out-of-two). Six channels of Reactor Zone Exhaust Radiation
- High Function and six channels of Refueling Floor Exhaust
Radiation - High Function are available (two channels of
each Function from each unit) and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Allowable Values are chosen to provide timely detection
of nuclear system process barrier leaks inside containment
but are far enough above background levels to avoid spurious
isolation.

The Reactor Zone and Refueling Floor Exhaust Radiation-
High Functions are required to be OPERABLE in MODES 1, 2,
and 3 where considerable energy exists; thus, there is a
probability of pipe breaks resulting in significant releases
of radioactive steam and gas. In MODES 4 and 5, the
probability and consequences of these events are low due to
the RCS pressure and temperature limitations of these MODES;

thus, these Functions are not required. In addition, the
Functions are also required to be OPERABLE during CORE

ALTERATIONS, OPDRVs, and movement of irradiated fuel
assemblies in the secondary containment, because the
capability of detecting radiation releases due to fuel
failures (due to fuel uncovery or dropped fuel assemblies)
must be provided to ensure that offsite dose limits are not
exceeded.

ACTIONS A Note has been provided to modify the ACTIONS related to
secondary containment isolation 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,

(continued)
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with Completion Times based on initial entry into the
Condition. However, the Required Actions for inoperable
secondary containment isolation 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
secondary containment isolation instrumentation channel.

A. 1

Because of the diversity of sensors available to provide
isolation signals and the redundancy of the isolation
design, an allowable out of service time of 12 hours for
Functions I and 2, and 24 hours for Functions other than
Functions I and 2, has been shown to be acceptable (Refs. 5

and 6) to permit restoration of any inoperable channel to
OPERABLE status. This out of service time is only
acceptable provided the associated Function is still
maintaining isolation capability (refer to Required
Action B.l Bases). If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, the channel must be placed in the tripped
condition per Required Action A. l. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single
failure, and allow operation to continue. Alternately, if
it is not desired to place the channel in trip (e.g., as in
the case where placing the inoperable channel in trip would
result in an isolation), Condition C must be entered and its
Required Actions taken.

B. 1

Required Action B. I is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in a complete loss
of automatic isolation capability for the associated
secondary containment penetration flow path(s) or a complete
loss of automatic initiation capability for the SGT System.
A Function is considered to be maintaining secondary
containment isolation capability when sufficient channels
are OPERABLE or in trip, such that at least one of the two
SCIVs in the associated penetration flow path(s) and two SGT

(continued)

BFN-UNIT 3 B 3.3-181 Amendment *Rl



Secondary Containment Isolation Instrumentation
B 3.3.6.2

ACTIONS B.l (continued)

subsystems can be initiated on an isolation signal from the
given Function. For Functions 1 and 2, this would require
both PCIS trip systems to have at least one channel of the
Function OPERABLE or in trip. For Functions 3 and 4, this
would require each unit to have at least one channel of the
Function OPERABLE or in trip.
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.

C.l.l C.1.2 C.2.1 and C.2.2

If any Required Action and associated Completion Time of
Condition A or B are not met, the ability to isolate the
secondary containment and start the SGT System cannot be
ensured. Therefor e, further actions must be performed to
ensure the ability to maintain the secondary containment
function. Isolating the associated zone (closing the
ventilation supply and exhaust automatic isolation dampers)
and starting the associated SGT subsystem (Required
Actions C.l.l and C.2.1) performs the intended function of
the instrumentation and allows operation to continue.

Alternately, declaring the associated SCIVs or SGT

subsystem(s) inoperable (Required Actions C.l.2 and C.2.2)
is also acceptable since the Required Actions of the
respective LCOs (LCO 3.6.4.2 and LCO 3.6.4.3) provide
appropriate actions for the inoperable components.

Required Actions C.2.1 and C.2.2 can be performed
independently on each SGT subsystem. For example, when all
three SGT subsystems are affected, two SGT subsystems can be
placed in operation (Required Action C.2. 1) while the other
SGT subsystem can be declared inoperable (Required Action
C.2.2).

(continued)
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ACTIONS C.l.l C.l.2 C.2.1 and C.2.2 (continued)

One hour is sufficient for plant operations personnel to
establish required plant conditions or to declare the
associated components inoperable without unnecessarily
challenging plant systems.

SURVEILLANCE
RE(UIREMENTS

As noted (Note 1) at the beginning of the SRs, the SRs for
each Secondary Containment Isolation instrumentation
Function are located in the SRs column of Table 3.3.6.2-1.

The Surveillances are modified by a Note (Note 2) 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 secondary containment isolation 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
(Refs. 5 and 6) assumption of the average time required to
perform channel surveillance. That analysis demonstrated
the 6 hour testing allowance does not significantly reduce
the probability that the SCIVs will isolate the associated
penetration flow paths and that the SGT System will initiate
when necessary.

The Surveillances are modified by a third Note (Note 3) to
indicate that for Functions 3 and 4, when a channel is
placed in an inoperable status solely for performance of
required testing or maintenance, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours for a CHANNEL FUNCTIONAL TEST and for up to 24 hours
for a CHANNEL CALIBRATION or maintenance, provided the
downscale trip of the inoperable channel is placed in the
tripped condition. Upon completion of the Surveillance or
maintenance, or expiration of the 6 hour or 24 hour
allowance, the channel must be returned to OPERABLE status
or the applicable Condition entered and Required Actions
taken.

(continued)
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SR 3.3.6.2.1

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
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the 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.

e

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 on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK

supplements less formal, but more frequent, checks of
channel status during normal operational use of the displays
associated with channels required by the LCO.

SR 3.3.6.2.2

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 Frequency of 92 days is based on the reliability
analysis of References 5 and 6.

(continued)
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SR 3.3.6.2.2 (continued)

This Surveillance for Functions 3 and 4 shall consist of
verifying the High Voltage Power Supply (HVPS) voltage at
the sensor and convertors (detectors) is within its design
limits. A CHANNEL FUNCTIONAL TEST as defined in Section
1. 1, "Definitions" shall be performed once per 18 months as
part of the CHANNEL CALIBRATION for Functions 3 and 4.

SR 3.3.6.2.3

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 speci'fic setpoint
methodology.

The Frequency of SR 3.3.6.2.3 is based on the magnitude of
equipment drift in the setpoint analysis.

SR 3.3.6.2.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required isolation logic for a specific
channel. The system functional testing performed on SCIVs
and the SGT System in LCO 3.6.4.2 and LCO 3.6.4.3,
respectively, 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. Therefore, the Frequency was found to be
acceptable from a reliability standpoint.

.0
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B 3.3.7.1 Control Room Emergency Ventilation (CREV) System Instrumentation

BASES

BACKGROUND The CREV System is designed to provide a radiologically
controlled environment to ensure the habitability of the
control room for the safety of control room operators under
all plant conditions. Two independent CREV subsystems are
each capable of fulfillingthe stated safety function. The
instrumentation and controls for the CREV System
automatically initiate action to pressurize the control room
(CR) to minimize the consequences of radioactive material in

,
the control room environment.

In the event of a Reactor Vessel Water Level - Low, Level 3,
Drywell Pressure - High, Reactor Zone Exhaust Radiation-
High, Refueling Floor Exhaust Radiation - High, or Control
Room Air Supply Duct Radiation - High signal, the CREV

System is automatically started in the pressurization mode.
The air is then recirculated through the charcoal filter,
and sufficient outside air is drawn in through the normal
intake to maintain the CR slightly pressurized.

The CREV System instrumentation has two control logic
systems, which can initiate their associated CREV subsystem
(only the selected subsystem will be initiated) (Ref. 1).
Each control l.ogic system receives input from each of the
Functions listed above. The Functions are arranged as
follows for each control logic system. The Reactor Vessel
Water Level - Low, Level 3 and Drywell Pressure - High are
each arranged in a one-out-of-two taken twice logic (these
signals are the same that isolate the primary containment
and additional information on the arrangement of these
channels in the PCIS trip systems can be found in the Bases
for LCO 3.3.6.1, "Primary Containment Isolation
Instrumentation," Function 2). The Reactor Zone Exhaust
Radiation - High and Refueling Floor Exhaust Radiation-
High are each arranged in a one-out-of-two logic (these
signals are the same that isolate the secondary containment
and additional information on the arrangement of these
channels in the divisional trip systems can be found in the
Bases for LCO 3.3.6.2, "Secondary Containment Isolation
Instrumentation," Functions 3 and 4). The control Room Air
Supply Duct Radiation - High Function contains two radiation

(continued)
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BACKGROUND
(continued)

monitors (one per trip system). The output relays from the
trip systems are arranged in the control logic systems in a
one-out-of-two logic. Some of the channels include
electronic equipment (e.g., trip units) that. compares
measured input signals with pre-established setpoints. When
the setpoint is exceeded, the channel output relay actuates,
which then outputs a CREV System initiation signal to the
initiation logic.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The ability of the CREV System to maintain the habitability
of the CR is explicitly assumed for certain accidents as
discussed in the FSAR safety'analyses (Ref. 2). CREV System
operation ensures that the radiation exposure of control
room personnel, through the duration of any one of the
postulated accidents, does not exceed the limits set by
GDC 19 of 10 CFR 50, Appendix A.

CREV System instrumentation satisfies Criterion 3 of the NRC

Policy Statement,(Ref. 5).

The OPERABILITY of the CREV System instrumentation is
dependent upon the OPERABILITY of the individual
instrumentation channel Functions specified in
Table 3.3.7. 1-1. Each Function must have a required number
of OPERABLE channels, with their setpoints within the
specified Allowable Values, where appropriate. A channel is
inoperable if its actual trip setpoint is not within its
required Allowable Value. The setpoint is calibrated
consistent with applicable setpoint methodology assumptions
(nominal trip setpoint).

Allowable Values are specified for each CREV System Function
specified in the Table. Nominal trip setpoints are
specified in the setpoint calculations. The nominal
setpoints are selected to ensure that the setpoints do not
exceed the Allowable Value 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 vessel water level), and
when the measured output value of the process parameter
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(continued)

exceeds the setpoint, the associated device (e.g., trip
relay) 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 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 specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

1. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-0)

Low reactor pressure vessel (RPV) water level indicates that
the capability of cooling the fuel may be threatened. A low
reactor vessel water level could indicate a LOCA and will
automatically initiate the CREV System, since this could be
a precursor to a potential radiation release and subsequent
radiation exposure to control room personnel.

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 Mater Level - Low, Level 3 Function are
available (two channels per trip system) and are required to
be OPERABLE to ensure that a single instrument failure
cannot preclude CREV System initiation. The Reactor Vessel
Water Level - Low, Level 3 allowable value was chosen to be
the same as the RPS Level 3 scram allowable value (LCO
3.3.1.1).

(continued)
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ES,
1. Reactor Vessel Water Level - Low Level 3
(LIS-3-203A-D) (continued)

The Reactor Vessel Water Level - Low, Level 3 Function is
required to be OPERABLE in MODES 1, 2, and 3, and during
operations with a potential for draining the reactor vessel
(OPDRVs) to ensure that the control room personnel are
protected during a LOCA. In MODES 4 and 5 at times other
than OPDRVs, the probability of a vessel draindown event
resulting in a release of radioactive material into the
environment is minimal. In addition, adequate protection is
performed by the Control Room Air Supply Duct Radiation-
High Function. Therefore, this Function is not required in
other MODES and specified conditions.

2. Dr well Pressure - Hi h (PIS-64-56A-D)

High pressure in the drywell could indicate a break in the
reactor coolant pressure boundary. A high drywell pressure
signal could indicate a LOCA and will automatically initiate
the CREV System, since this could be a precursor to a
potential radiation release and subsequent radiation
exposure to control room personnel.

Drywell Pressure - High signals are initiated from four
pressure transmitters that sense drywell pressure. Four
channels of Drywell Pressure - High Function are available
(two channels per trip system) and are required to be
OPERABLE to ensure that no single instrument failure can
preclude CREV System initiation. The Drywell Pressure-
High Allowable Value was chosen to be the same as the ECCS

Drywell Pressure - High Allowable Value (LCO 3.3.5. 1).

The Drywell Pressure - High Function is required to be
OPERABLE in MODES 1, 2, and 3 to ensure that control room
personnel are protected in the event of a LOCA. In MODES 4
and 5, the Drywell Pressure - High Function is not required
since there is insufficient energy in the reactor to
pressurize the drywell to the Drywell Pressure - High
setpoint.

(continued)

BFN-UNIT 3 B 3.3-190 Amendment *Rl





CREV System Instrumentation
B 3.3.7.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

3. 4. Reactor Zone and Refuelin Floor Exhaust
Radiation - Hi h (RM-90-140, 141, 142, 143)

High secondary containment exhaust radiation 'is an
indication of possible gross failure of the fuel cladding.
The release may have originated from the primary containment
due to a break in the RCPB. Additionally, high radiation in
the refueling floor exhaust could be the result of a fuel
handling accident. A reactor zone or refueling floor
exhaust high radiation signal will automatically initiate
the CREV System, since this radiation release could result
in radiation exposure to control room personnel.

The reactor zone and refueling floor exhaust radiation
monitors provide two independent channels for each
ventilation exhaust path coming from the reactor zones and
the refueling zone. There are two radiation monitors
(each monitor provides one channel of each Function) and two
divisional trip systems for each unit (Units 1, 2, and 3).
Six channels of each function are available (two channels of
each Function from each unit) and are required to be
OPERABLE to ensure that no single instrument failure can
preclude CREV System initiation. The Allowable Value was
selected to ensure that the Function will promptly detect
high activity that could threaten exposure to control room
personnel.

The Reactor Zone and Refueling Floor Exhaust Radiation-
High Functions are required to be OPERABLE in MODES 1, 2,
and 3 and during movement of irradiated fuel assemblies in
the secondary containment, CORE ALTERATIONS, and operations
with a potential for draining the reactor vessel (OPDRVs),
to ensure that control room personnel are protected during a

LOCA, fuel handling event, or vessel draindown event.
During MODES 4 and 5, when these specified conditions are
not in progress (e.g., CORE ALTERATIONS), the probability of
a LOCA or fuel damage is low; thus, the Function is not
required.

(continued)
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(continued)

5. Control Room Air Su 1 Duct Radiation - Hi h

(RM-90-259A and B)

The control room air supply duct radiation monitors measure
radiation levels exterior to the inlet ducting of the CR. A

high radiation level may pose a threat to CR personnel;
thus, the CREV System is automatically initiated on a

control room air supply duct high radiation signal.

The Control Room Air Supply Duct Radiation - High Function
consists of two independent monitors. Two channels of
Control Room Air Supply Duct Radiation - High are available
and are required to be OPERABLE to ensure that no single
instrument failure can preclude CREV System initiation. The
Allowable Value was selected to ensure protection of the
control room personnel.

The Control Room Air Supply Duct Radiation - High Function
is required to be OPERABLE in MODES 1, 2, and 3 and during
CORE ALTERATIONS, OPDRVs, and movement of irradiated fuel
assemblies in the secondary containment, to ensure that
control room personnel a'e protected during a LOCA, fuel
handling event, or vessel draindown event. During MODES 4

and 5, when these specified conditions are not in progress
(e.g., CORE ALTERATIONS), the probability of a LOCA or fuel
damage is low; thus, the Function is not required.

ACTIONS A Note has been provided to modify the ACTIONS related to
CREV System 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 CREV System 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 CREV System
instrumentation channel.

(continued)
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A. 1

Required Action A.l directs entry into the appropriate
Condition referenced in Table 3.3.7. 1-1. The applicable
Condition specified in the Table is Function dependent.
Each time a channel is discovered inoperable, Condition A is
entered for that channel and provides for transfer to the
appropriate subsequent Condition.

B. 1 and B.2

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the CREV System
design, an allowable out of service time of 12 hours has
been shown to be acceptable (Refs. 3 and 4) to permit
restoration of any inoperable channel to OPERABLE status.
However, this out of service time is only acceptable
provided the associated Function is still maintaining CREV

System initiation capability. A Function is considered to
be maintaining CREV System initiation capability when
sufficient channels are OPERABLE or in trip such that an
initiation signal from the given .Function will be generated
on a valid signal. For Functions 1 and 2, this would
require both PCIS trip systems to have at least one channel
of the Function OPERABLE or in trip. In this situation
(loss of CREV System initiation capability), the 12 hour
allowance of Required Action B.2 is not appropriate. If the
Function is not maintaining CREV System initiation
capability, the CREV System must be declared inoperable
within 1 hour of discovery of the loss of CREV System
initiation capability.

The 1 hour Completion Time (B. 1) is acceptable because it
minimizes risk while allowing time for restoring or tripping
of channels.

If the inoperable channel cannot be restored to OPERABLE

status within the allowable out of service time, the channel
must be placed in the tripped condition per Required
Action B.2. Placing the inoperable channel in trip would
conservatively compensate for the inoperability, restore
capability to accommodate a single failure, and allow
operation to continue. Alternately, if it is not desired to
place the channel in trip (e.g., as in the case where

(continued)
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ACTIONS B. 1 and B.2 (continued)

placing the inoperable channel in trip would result in an
initiation), Condition E must be entered and its Required
Action taken.

C.l and C.2

Because of the diversity of sensors available to provide
initiation signals and 'the redundancy of the CREV System
design, an allowable out of service time of 24 hours is
provided to permit restoration of any inoperable channel to
OPERABLE status. However, this out of service time is only
acceptable provided the associated Function is still
maintaining CREV System initiation capability. A Function
is considered to be maintaining CREV System initiation
capability when sufficient channels are OPERABLE or in trip
such that an initiation signal from the given Function will
be generated on a valid signal. For Functions 3 and 4, this
would require each unit to have at least one channel of the
Function OPERABLE or in trip. In this situation (loss of
CREV System initiation capability), the 24 hour allowance of
Required Action C.2 is not appropriate. If the Function is
not maintaining CREV System initiation capability, the CREV

System must be declared inoperable within 1 hour of
discovery of the loss of CREV System initiation capability.

The 1 hour Completion Time (C.l) is acceptable because it
minimizes risk while allowing time for restoring or tripping
of channels.

If the inoperable channel cannot be restored to OPERABLE

status within the allowable out of service time, the channel
must be placed in the tripped condition per Required
Action C.2. Placing the inoperable channel in trip performs
the intended function of the channel (starts the selected
CREV subsystem in the pressurization mode). Alternately, if
it is not desired to place the channel in trip (e.g., as in
the case where it is not desired to start the subsystem),
Condition E must be entered and its Required Action taken.

(continued)
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ACTIONS
(continued)

D.l D.2 and D.3

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the CREV System
design, Required Action D. I allows continued operation with
an inoperable channel provided repa'ir is initiated in a

timely manner and the remaining OPERABLE channel is
functionally tested once per 24 hours. With two channels of
the Control Room Air Supply Duct Radiation - High function
inoperable (Required Actions D.2 and D.3), an allowed outage
time of 30 days is provided to restore at least one channel
to OPERABLE status provided that the alternate monitoring
capability is verified functional once per 12 hours. The
alternate monitoring capability is provided by the control
room particulate monitor (RM-90-53) and radiation monitor
(RH-90-8). These monitors alarm in the control room on high
activity. Upon receipt of these alarms, the operator is
required to manually isolate the control room and manually
initiate the emergency pressurization system. The 30 day
allowed outage time is based on verifying functional
capability of these two monitors and the administrative
controls that require operator action to manually initiate a

CREV subsystem.

E.l and E.2

With any Required Action and associated Completion Time not
met, the associated CREV subsystem(s) must be placed in the
pressurization mode of operation per Required Action E.l to
ensure that control room personnel will be protected in the
event of a Design Basis Accident. When both CREV

subsystems are affected, Required Action E. I can be met with
only one CREV subsystem operating provided the redundant
CREV subsystem is placed in a condition such that it will
automatically initiate upon loss of the operating CREV

subsystem. The method used to place the CREV subsystem(s)
in operation must provide for automatically re-initiating
the subsystem(s) upon restoration of power following a loss
of power to the CREV subsystem(s). Alternately, if it is
not desired to start the subsystem(s), the CREV subsystem(s)
associated with inoperable, untripped channels must be
declared inoperable within I hour (Required Action E.2).
Required Actions E. I and E.2 can be performed independently
on each CREV subsystem. That is one CREV subsystem can be

(continued)
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ACTIONS E. 1 and E.2 (continued)

placed in operation (Required Action E. 1) while the other
CREV subsystem can be declared inoperable (Required Action
E.2).

The 1 hour Completion Time is intended to allow the operator
time to place the CREV subsystem(s) in operation. The
1 hour Completion Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of
channels, for placing the associated CREV subsystem(s) in
operation, or for entering the applicable Conditions and
Required Actions for the inoperable CREV subsystem(s).

SURVEILLANCE
RE(UIREMENTS

As noted (Note 1) at the beginning of the SRs, the SRs for
each CREV System instrumentation Function are located in the
SRs column of Table 3.3.7.1-1.

The Sur veillances are modified by a Note (Note 2) 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 CREV System initiation 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
(Refs. 3 and 4) 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 CREV System will initiate
when necessary.

The Surveillances are modified by a third Note (Note 3) to
indicate that for Functions 3 and 4, when a channel is
placed in an inoperable status solely for performance of
required testing or maintenance, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours for a CHANNEL FUNCTIONAL TEST and for up to 24 hours
for a CHANNEL CALIBRATION or maintenance, provided the
downscale trip of the inoperable channel is placed in the
tripped condition. Upon completion of the Surveillance or

(continued)
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SURVEILLANCE
RE(UIREHENTS

(continued)

maintenance, or expiration of the 6 hour or 24 hour
allowance, the channel must be returned to OPERABLE status
or the applicable Condition entered and Required Actions
taken.

SR 3.3.7.1.1

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
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the 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
channel status during normal operational use of the displays
associated with channels required by the LCO.

SR 3.3.7.1.2

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.

0
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SURVEILLANCE
RE(UIREMENTS

SR 3.3.7. 1.2 (continued)

The Frequency of 92 days is based on the reliability
analyses of References 3 and 4.

This Surveillance for Functions 3 and 4 shall consist of
verifying the High Voltage Power Supply (HVPS) voltage at
the Sensor and Convertors (detectors) is within its design
limits. A CHANNEL FUNCTIONAL TEST as defined in
Section 1.1, "Definitions" shall be performed once per
18 months as part of the CHANNEL CALIBRATION for
Functions 3 and 4.

SR 3.3.7.1.3 and SR 3.3.7.1.5

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.

The Frequencies are based upon the magnitude of equipment
drift in the setpoint analysis.

SR 3.3.7.1.4 and SR 3.3.7.1.6

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initiation logic for a specific
channel. The system functional testing performed in
LCO 3.7.3, "Control Room Emergency Ventilation (CREV)
System," overlaps this Surveillance to provide complete
testing of the assumed safety function.

The 184 day Frequency for Function 5 is based on equipment
capability. The 18 month Frequency for Functions 1, 2, 3,
and 4 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 their designated Frequencies.

(continued)
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REFERENCES 1. FSAR, Section 10.12.5.3.

2. FSAR, Section 14.6.3.7.

3. GENE-770-06-1, "Bases for Changes to Surveillance Test
Intervals and Allowed Out-of-Service Times for
Selected Instrumentation Technical Specifications,"
February 1991.

4. NEDC-31677P-A, "Technical Specification Improvement
Analysis for BWR Isolation Actuation Instrumentation,"
July 1990.

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

BFN-UNIT 3 B 3.3-199 Amendment *Rl



0

~ I
~ I



LOP Instrumentation
B 3.3.8.1

B 3. 3 INSTRUMENTATION

B 3.3.8.1 Loss of Power (LOP) Instrumentation

BASES

BACKGROUND Successful operation of the required safety functions of the
Emergency Core Cooling Systems (ECCS) is dependent upon the
availability of adequate power sources for energizing the
various components such as pump motors, motor operated
valves, and the associated control components. The LOP
instrumentation monitors the 4. 16 kV shutdown boards.
Offsite power is the preferred source of power for the
4. 16 kV shutdown boards. If the monitors determine that
insufficient power is available, the boards are disconnected
from the offsite power sources and connected to the onsite
diesel generator (DG) power sources.

Each 4. 16 kV shutdown board has its own independent LOP
instrumentation and associated trip logic. The voltage for
each board is monitored at two levels, which can be
considered as two different undervoltage Functions: Loss of
Voltage and 4. 16 kV Shutdown Board Undervoltage Degraded
Voltage. Each Function causes various board transfers and
disconnects.

The Degraded Voltage Function is monitored by three
undervoltage relays for each shutdown board, whose outputs
are arranged in a two-out-of-three logic configuration
(Ref. 1). The channels include electronic equipment (e.g.,
trip relays) that compare measured input signals with
pre-established setpoints. When the setpoint is exceeded,
the channel output relay deenergizes, which then outputs a
LOP trip signal to the shutdown board logic.

The Loss of Voltage Function is monitored by two
undervoltage relay pairs for each shutdown board, where
outputs are arranged in a two-out-of-two logic configuration
(Ref. 1). The channels include four electro-mechanical
relays, two of which must deenergize to start the associated
diesel generator and another two which must deenergize to
initiate load shed of the associated 4.16 kV shutdown board.

(continued)
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APPLICABLE The LOP instrumentation is required for Engineered Safety
SAFETY ANALYSES, Features to function in any accident with a loss of offsite
LCO, and power. The required channels of LOP instrumentation ensure
APPLICABILITY that the ECCS and other assumed systems powered from the

DGs, provide plant protection in the event of any of the
Reference 2, 3, and 4 analyzed accidents in which a loss of
offsite power is assumed. The initiation of the DGs on loss
of offsite power, and subsequent initiation of the'ECCS,
ensure that the fuel peak cladding temperature remains below
the limits of 10 CFR 50.46.

Accident analyses credit the loading of the DG based on the
loss of offsite power concurrent with a loss of coolant
accident. The diesel starting and loading times have been
included in the delay time associated with each safety
system component requiring DG supplied power following a
loss of offsite power.

The LOP instrumentation satisfies Criterion 3 of the NRC

Policy Statement (Ref. 5).

The OPERABILITY of the LOP instrumentation is dependent upon
the OPERABILITY of the individual instrumentation channel
Functions specified in Table 3.3.8.1-1. Each Function must
have a required number of OPERABLE channels per 4.16 kV
shutdown board, with their setpoints within the specified
Allowable Values. A channel is inoperable if its actual
trip setpoint is not within its required Allowable Value.
The actual setpoint is calibrated consistent with applicable
setpoint methodology assumptions.

The Allowable Values are specified for each Function in the
Table. Nominal trip setpoints are specified in the setpoint
calculations. The nominal setpoints are selected to ensure
that the setpoints do not exceed the Allowable Value between
CHANNEL CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within the
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., degraded voltage), and when the
measured output value of the process parameter exceeds the
setpoint, the associated device (e.g., trip relay) changes
state. The analytic limits are derived from the limiting

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

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 in this manner
provide adequate protection because instrumentation
uncertainties, process effects, calibration tolerances,
instrument drift, and severe environmental effects (for unit
channels that must function in harsh environments as defined
by 10 CFR 50.49) are accounted for.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis. The channel devices for each shutdown board
are listed in Table B 3.3.8.1-1.

l. 4. 16 kV Shutdown Board Undervolta e Loss of Volta e

Loss of voltage on a 4.16 kV shutdown board indicates that
offsite power may be completely lost to the respective
shutdown board and is unable to supply sufficient power for
proper operation of the applicable equipment. Therefore,
the power supply to the board is transferred from offsite
power to DG power upon total loss of shutdown board voltage
for 1.5 seconds. The transfer will not occur if the voltage
recovers to the specified Allowable Value for Reset Voltage
within 1.5 seconds. This ensures that adequate power will
be available to the required equipment.

The Time Delay Allowable Values are long enough to provide
time for the offsite power supply to recover to normal
voltages, but short enough to ensure that power is available
to the required equipment.

One channel of 4.16 kV Shutdown Board Undervoltage (Loss of
Voltage) Function per associated shutdown board is only
required to be OPERABLE when the associated DG is required
to be OPERABLE to ensure that no single instrument failure
can preclude the DG function. Refer to LCO 3.8.1, "AC

Sources - Operating," and 3.8.2, "AC Sources - Shutdown,"
for Applicability Bases for the DGs.

(continued)
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(continued)

2. 4. 16 kV Shutdown Board Undervolta e De raded Volta e

A reduced voltage condition on a 4. 16 kV shutdown board
indicates that, while offsite power may not be completely
lost to the respective shutdown board, available power maybe
insufficient for starting large ECCS motors without risking
damage to the motors that could disable the ECCS function.
Therefore, power supply to the board is transferred from
offsite power to onsite DG power when the voltage on the
board drops below the Degraded Voltage Function Allowable
Values (degraded voltage with a time delay). This ensures
that adequate power will be available to the required
equipment.

The Board Undervoltage Allowable Values are low enough to
prevent inadvertent power supply transfer, but high enough
to ensure that sufficient power is available to the required
equipment. The Time Delay Allowable Values are long enough
to provide time for the offsite power supply to recover to
normal voltages, but short enough to ensure that sufficient
power is available to the required equipment.

One channel of 4. 16 kV Shutdown Board Undervoltage (Degraded
Voltage) Function per associated board is only required to
be OPERABLE when the associated DG is required to be
OPERABLE to ensure that no single instrument failure can
preclude the DG function. Refer to LCO 3.8.1 and LCO 3.8.2
for Applicability Bases for the DGs.

ACTIONS A Note has been provided to modify the ACTIONS related to
LOP instrumentation channels. Section 1.3, Completion
Times, specifies that once a Condition has been entered,

'ubsequent 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 LOP instrumentation channels provide appropriate
compensatory measures for separate inoperable channels.

(continued)
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ACTION
(continued)

As such, a Note has been provided that allows separate
Condition .entry for each inoperable LOP instrumentation
channel.

A.l and A.2

With one of the three phase-to-phase degraded voltage relays
inoperable, Required Action A.2 provides a 15 day allowable
out of service time to restore the relay to OPERABLE status
provided the other two phase-to-phase degraded voltage
relays and the loss of voltage relay channel on that
shutdown board are OPERABLE. Immediate verification of the
OPERABILITY of the other phase-to-phase degraded voltage
relays and loss of voltage relay channel are therefore
required (Required Action A.l). This may be performed as an
administrative check by examining logs or other information
to determine if this equipment is out of service for
maintenance or other reasons. It does not mean to perform
the Surveillances needed to demonstrate OPERABILITY of this
equipment. If the OPERABILITY of this equipment cannot be

verified, however, Condition D must be entered immediately.
The 15 day allowable out of service time is justified based
on the two-out-of-three permissive logic scheme provided for
these relays. If the inoperable relay cannot be restored to
OPERABLE status within the allowable out of service time,
the degraded voltage relay channel must be placed in the
tripped condition per Required Action A.2. Placing the
inoperable channel in trip would conservatively compensate
for the inoperability, restore capability to accommodate a

single failure (within the LOP instrumentation), and allow
operation to continue. Alternately, if it is not desired to
place the channel in trip (e.g., as in the case where
placing the channel in trip would result in a DG

initiation), Condition E must be entered and its Required
Action taken.

B.l and B.2

With one or more loss of voltage relay channels inoperable,
the Function is not capable of performing the intended
function. Required Action B.2 provides a 10 day allowable
out of service time provided the degraded voltage relay
channel on that shutdown board is OPERABLE. Immediate

(continued)
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I ACTIONS B. 1 and B.2 (continued)

verification of the OPERABILITY of the degraded voltage
relay channel is therefore required (Required Action B.l).
This may be performed as an administrative check by
examining logs or other information to determine if this
equipment is out of service for maintenance or other
reasons. It does not mean to perform the Surveillances
needed to demonstrate OPERABILITY of this equipment. If the
OPERABILITY of this equipment cannot be verified, however,
Condition D must be entered immediately. The 10 day
allowable out of service time is justified since the
degraded voltage relay channel on the same shutdown board is
independent of the loss of voltage relay channel and will
continue to function and start the diesel generators on a

complete loss of voltage. If the inoperable channel cannot
be restored to OPERABLE status within the allowable out of
service time, the channel must be placed in the tripped
condition per Required Action B.2. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single
failure (within the LOP instrumentation), and allow
operation to continue. Alternately, if it is not desired to
place the channel in trip (e.g., as in the case where
placing the channel in trip would result in a DG

initiation), Condition E must be entered and its Required
Action taken.

C.l and C.2

With one or more degraded voltage relay channels inoperable,
the Function is not capable of performing the intended
function. Required Action C.2 provides a 10 day allowable
out of service time provided the loss of voltage relay
channel on that shutdown board is OPERABLE. Immediate
verification of the OPERABILITY of the loss of voltage relay
channel is therefore required (Required Action C. 1). This
may be performed as an administrative check by examining
logs or other information to determine if this equipment is
out of service for maintenance or other reasons. It does
not mean to perform the Surveillances needed to demonstrate
OPERABILITY of this equipment. If the OPERABILITY of this
equipment cannot be verified however, Condition D must be
entered immediately. The 10 day allowable out of service

(continued)
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I
ACTIONS C. 1 and C.2 (continued)

time is justified since the loss of voltage relay channel on
the same shutdown board is independent of the degraded
voltage relay channel and will continue to function and
start the diesel generators on a complete loss of voltage.
If the inoperable channel cannot be restored to OPERABLE

status within the allowable out of service time, the channel
must be placed in the tripped condition per Required
Action C.2. Placing the inoperable channel in trip would
conservatively compensate for the inoperability, restore
capability to accommodate a single failure (within the LOP

instrumentation), and allow operation to continue.
Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the channel in trip
would result in a DG initiation), Condition E must be
entered and its Required Action taken.

D. 1 and 0.2

With the degraded voltage relay channel and the loss of
voltage relay channel inoperable on the same shutdown board,
the associated diesel generator will not automatically start
upon degraded voltage or complete loss of voltage on that
shutdown board. In this situation, Required Action D.2
provides a 5 day allowable out of service time provided the
other shutdown boards and undervoltage relays are OPERABLE.

Immediate verification of the OPERABILITY of the other
shutdown boards and undervoltage relays is therefore
required (Required Action D.l). This may be performed as an

administrative check by examining logs or other information
to determine if this equipment is out of service for
maintenance or other reasons. It does not mean to perform
the Surveillances needed to demonstrate OPERABILITY of this .

equipment. If the OPERABILITY of this equipment cannot be

verified, however, Condition E must be entered immediately.
The 5 day allowable out of service time is justified based
on the remaining redundancy of the 4. 16 kV Shut'down Boards.
The 4. 16 kV Shutdown Boards have a similar allowable out of
service time. If the inoperable channel cannot be restored
to OPERABLE status within the allowable out of service time,
the channel must be placed in the tripped condition per

(continued)
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ACTIONS D. 1 and 0.2 (continued)

Required Action D.2. Placing the inoperable channel in trip
would conservatively compensate for the inoperability,
restore capability to accommodate a single failure (within
the LOP instrumentation), and allow operation to continue.
Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the channel in trip
would result in a DG initiation), Condition E must be
entered and its Required Action taken.

E.1

If any Required Action and associated Completion Time are
not met, the associated Function is not capable of
performing the intended function. Therefore, the associated
DG(s) is declared inoperable immediately. This requires
entry into applicable Conditions and Required Actions of
LCO 3.8. 1 and LCO 3.8.2, which provide appropriate actions
for the inoperable DG(s).

SURVEILLANCE
RE(UIREVENTS

As noted (Note 1) at the beginning of the SRs, the SRs for
each LOP instrumentation Function are located in the SRs

column of Table 3.3.8.1-1.

SR 3.3.8.1.1 and SR 3.3.8.1.2

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.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

(continued)
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SURVEILLANCE
RE(UIREMENTS

SR 3.3.8. 1.1 and SR 3.3.8. 1.2 (continued)

The Frequency is based upon the calibration interval assumed
in the determination of the magnitude of equipment drift in
the setpoint analysis.

SR 3.3.8.1.3

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required actuation logic for a specific
channel. The system functional testing performed in
LCO 3.8.1 and LCO 3.8.2 overlaps this Surveillance to
provide complete testing of the assumed safety functions.

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.

REFERENCES 1. FSAR, Figure 8.4-4.

2. FSAR, Section 6.5.

3. FSAR, Section 8.5.4.

4. FSAR, Chapter 14.

5. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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Table 8 3.3.8.1-1 (Page 1 of 2)
Loss of Power Instrwentation Channel Device Identification

4 1 kv S ut wn Boar EA

(Loss of Voltage)
1.a Board Undervoltage - Board Load Shedding

1.b Board Undervoltage - Diesel Start Time Delay

(Degraded Voltage)
2.a Board Undervoltage

2.b.1 Initial Diesel Start and Load Shedding Time Delay
2.b.2 Diesel Start Time Delay
2.b.3 Board Load Shedding Time Delay
2.b.4 Diesel Generator Breaker Closure Time Delay

4.16 kV Shutdown Board 3EB
(Loss of Voltage)
1.a Board Undervoltage - Board Load Shedding

1.b Board Undervoltage - Diesel Start Time Delay

(Degraded Voltage)
2.a Board Undervoltage

2.b.1 Initial Diesel Start and Load Shedding Time Delay
2.b.2 Diesel Start Time Delay
2.b.3 Board Load Shedding Time Delay
2.b.4 Diesel Generator Breaker Closure Time Delay

4.16 kv Shutdown Board 3EC
(Loss of Voltage)
1.a Board Undervoltage - Board Load Shedding

1.b Board Undervoltage - Diesel Start Time Delay

(Degraded Voltage)
2.a Board Undervoltage

2.b.1 Initial Diesel Start and Load Shedding Time Delay
2.b.2 Diesel Start Time Delay
2.b.3 Board Load Shedding Time Delay
2.b.4 Diesel Generator Breaker Closure Time Delay

CHAISEL DEVICES
(WIDs)

27S3A l4 and 27S3A Cgi
(27.211-03EA/OBE 8 /OBF)
27D3A A5 and 27D3A Ogf

(27-211-03EA/OBA K 088)

27-211-1Q, 27-211-183, and 27-211.1C3
(27-211-03EA/03A, /038, 8 /03C)
2-211-1Q (02-211-03EA/03A)
2-211-2Q (02-211-03EA/038)
2-211-3Q (02-211-03EA/03C)
2-211-4Q (02-211-03EA/030)

27838 Afi and 27S38 Cg
(27-211-03EB/07E 8 /07F)
27D38 ASI and 27D38 Cgi

(27-211-03EB/07A 8 /078)

27-211-2Q, 27-211-283, and 27-211-2C3
(27-211-03EB/12A, /128, 8 /12C)
2-211-183 (02.211-03EB/12A)
2-211-283 (02-211-03EB/128)
2-211-383 (02-211-03EB/12C)
2-211-483 (02-211-03EB/12D)

27S3C Agi and 27S3C CII
(27.211-03EC/11E 8 /11F)
2703C A5 and 27D3C Cgi

(27-211-03EC/11A 8 /118)

27-211-3Q, 27-211-383, and 27-211-3C3
(27-211.03EC/05A, /058, 8 /05C)
2.211-1C3 (02-211-03EC/05A)
2-211-2C3 (02-211-03EC/058)
2.211-3C3 (02-211-03EC/05C)
2 211-4C3 (02-2'l1-03EC/05D)

.
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LOP Instrunentati on
B 3.3.8.1

Table B 3.3.8.1-1 (Page 2 of 2)
Loss of Power Instrunentation Channel Device Identification

CHNNEL DEVICES
(IMIDs)

4.16 kv Shutdown Board 3 D

(Loss of Voltage)
1.a Board Undervoltage - Board Load Shedding

1.b Board Undervoltage - Diesel Start Time Delay

(Degraded Voltage)
2.a Board Undervoltage

2.b.1 Initial Diesel Start and Load Shedding Time Delay
2.b.2 Diesel Start Time Delay
2.b.3 Board Load Shedding Time Delay
2.b.4 Diesel Generator Breaker Closure Time Delay

27S3D Agi and 27$3D Cg
(27-211-03ED/09E II /09F)
27D30 A5 and 27D30 Q5
(27-211-03ED/09A 4 /09B)

27-211-4A3, 27-211-403, and 27-211-4C3
(27-211-03ED/03A, /03B, C /03C)
2.211-1D3 (02.211-03ED/03A)
2-211-2D3 (02-211-03ED/03B)
2-211-3D3 (02-211-03ED/03C)
2-211-4D3 (02-211-03ED/030)
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RPS Electric Power Monitoring
B 3.3.8.2

B 3.3 INSTRUMENTATION

B 3.3.8.2 Reactor Protection System (RPS) Electric Power Monitoring

BASES

BACKGROUND RPS Electric Power Monitoring System is provided to isolate
the RPS bus from the motor generator (MG) set or an
alternate power supply in the event of overvoltage,
undervoltage, or underfrequency. This system protects the
loads connected to the RPS bus against unacceptable voltage
and frequency conditions (Ref. I) and forms an important
part of the primary success path of the essential safety
circuits. Some of the essential equipment powered from the
RPS buses includes the RPS logic and scram solenoids.

RPS electric power monitoring assembly will detect any
abnormal high or low voltage or low frequency condition in
the outputs of the two MG sets or the alternate power supply
and will de-energize its respective RPS bus, thereby causing
all safety functions normally powered by this bus to
de-energize.

In the event of failure of an RPS Electric Power Monitoring
System (e.g., both in series electric power monitoring
assemblies), the RPS loads may experience significant
effects from the unmonitored power supply. Deviation from
the nominal conditions can potentially cause damage to the
scram solenoids and other Class lE devices.

In the event of a low voltage condition for an extended
period of time, the scram solenoids can chatter and
potentially lose their pneumatic control capability,
resulting in a loss of primary scram action.

In the event of an overvoltage condition, the RPS logic
relays and scram solenoids may experience a voltage higher
than their design voltage. If the overvoltage condition
persists for an extended time period, it may cause equipment
degradation and the loss of plant safety function.

Two redundant Class lE contactors are connected in series
between each RPS bus and its MG set, and between each RPS

bus and its alternate power supply. Each of these
contactors has an associated independent set of Class IE

(continued)
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RPS Electric Power Monitoring
B 3.3.8.2

BASES

BACKGROUND
(continued)

overvoltage, undervoltage, and underfrequency sensing logic.
Together, a contactor and its sensing logic constitute an
electric power monitoring assembly. If the output of the HG

set exceeds predetermined limits of overvoltage,
undervoltage, or underfrequency, for > 4 seconds, a trip
relay driven by this logic circuitry opens the contactor,
wh'ich removes the associated power supply from service. The
timer is common to the three trip relays.

APPLICABLE
SAFETY ANALYSES

The RPS electric power monitoring is necessary to meet the
assumptions of the safety 'analyses by ensuring that the
equipment powered from the RPS buses can perform its
intended function. RPS electric power monitoring provides
protection to the RPS and other systems that receive power
from the RPS buses, by acting to disconnect the RPS from the
power supply under specified conditions that could damage
the RPS bus powered equipment.

RPS electric power monitoring satisfies Criterion 3 of the
NRC Policy Statement (Ref. 2).

LCO The OPERABILITY of each RPS electric power monitoring
assembly is dependent on the OPERABILITY of the overvoltage,
undervoltage, and underfrequency logic, as well as the
OPERABILITY of the associated contactor. Two electric power
monitoring assemblies are required to be OPERABLE for each
inservice power supply. This provides redundant protection
against any abnormal voltage or frequency conditions to
ensure that no single RPS electric power monitoring assembly
failure can preclude the function of RPS bus powered
components. Each inservice electric power monitoring
assembly's trip logic setpoints are required to be within
the specified Allowable Value. The actual setpoint is
calibrated consistent with applicable setpoint procedures
(nominal trip setpoint).

Allowable Values are specified for each RPS electric power
monitoring assembly trip logic (refer to SR 3.3.8.2.2).
Nominal trip setpoints are specified in the setpoint
calculations. The nominal setpoints are selected based on

engineering judgment and operational experience to ensure

(continued)
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RPS Electric Power Monitoring
B 3.3.8.2

BASES

LCO
(continued)

that the setpoints do not exceed the Allowable Value between
CHANNEL CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within its
Allowable Value, is acceptable. A channel is inoperable if
its actual trip setpoint is not within its required
Allowable Value. 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., overvoltage), and when the measured output value of
the process parameter exceeds the setpoint, the associated
device (e.g., trip relay) changes state.

The Allowable Values for the instrument settings are based
on the RPS continuously providing a 56 Hz, 120 V i lOX (to
all equipment), and 115 V i 10 V (to scram and MSIV
solenoids). The most limiting voltage requirement and
associated line losses determine the settings of the
electric power monitoring instrument channels. The settings
are calculated based on the loads on the buses and RPS MG

set or alternate power supply being 120 VAC and 60 Hz.

APPLICABILITY The operation of the RPS electric power monitoring
assemblies is essential to disconnect the RPS bus powered
components from the MG set or alternate power supply during
abnormal voltage or frequency conditions. Since the
degradation of a nonclass lE source supplying power to the
RPS bus can occur as a result of any random single failure,
the OPERABILITY of the RPS electric power monitoring
assemblies is required when the RPS bus powered components
are required to be OPERABLE. This results in the RPS

Electric Power Monitoring System OPERABILITY being required
in MODES 1, 2, and 3; and in MODES 4 and 5 with any control
rod withdrawn from a core cell containing one or more fuel
assemblies (a control rod withdrawn in MODE 4 is only
allowed by Special Operations LCO 3. 10.4, "Single Control
Rod Withdrawal - Cold Shutdown" ).

(continued)
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t'ASES
(continued)

RPS Electric Power Monitoring
B 3.3.8.2

e

ACTIONS A.1

If one RPS electric power monitoring assembly for an
inservice power supply (MG set or alternate) is inoperable,
or one RPS electric power monitoring assembly on each
inservice power supply is inoperable, the OPERABLE assembly
will still provide protection to the RPS bus powered
components under degraded voltage or frequency conditions.
However, the reliability and redundancy of the RPS Electric
Power Monitoring System is reduced, and only a limited time
(72 hours) is allowed to restore the inoperable assembly to
OPERABLE status. If the inoperable assembly cannot be
restored to OPERABLE status, the associated power supply(s)
must be removed from service (Required Action A.l). This
places the RPS bus in a safe condition. An alternate power
supply with OPERABLE power monitoring assemblies may then be
used to power the RPS bus.

The 72 hour Completion Time takes into account the remaining„
OPERABLE electric power monitoring assembly and the low
probability of an event requiring RPS electric power
monitoring protection occurring during this period. It
allows time for plant operations personnel to take
corrective actions or to place the plant in the required
condition in an orderly manner and without challenging plant
systems.

Alternately, if it is not desired to remove the power supply
from service (e.g., as in the case where removing the power
supply(s) from service would result in a scram or
isolation), Condition C or D, as applicable, must be entered
and its Required Actions taken.

B. 1

If both power monitoring assemblies for an inservice power
supply (MG set or alternate) are inoperable or both power
monitoring assemblies in each inservice power supply are
inoperable, the system protective function is lost. In this
condition, 1 hour is allowed to restore one assembly to
OPERABLE status for each inservice power supply. If one
inoperable assembly for each inservice power supply cannot
be restored to OPERABLE status, the associated power
supply(s) must be removed from service within 1 hour

;0
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RPS Electric Power Monitoring
B 3.3.8.2

BASES

ACTIONS B. 1 (continued)

(Required Action B. 1). An alternate power supply with
OPERABLE assemblies may then be used to power one RPS bus.
The 1 hour Completion Time is sufficient for the plant
operations personnel to take corrective actions and is
acceptable because it minimizes risk while allowing time for
restoration or removal from service of the electric power
monitoring assemblies.

Alternately, if it is not desired to remove the power
supply(s) from service (e.g., as in the case where removing
the power supply(s) from service would result in a scram or
isolation), Condition C or D, as applicable, must be entered
and its Required Actions taken.

C.l and C.2

If any Required Action and associated Completion Time of
Condition A or B are not met in MODE 1, 2, or 3, a plant
shutdown must be performed. This places the plant in a
condition where minimal equipment, powered through the
inoperable RPS electric power monitoring assembly(s), is
required and ensures that the safety function of the RPS

(e.g., scram of control rods) is not required. The plant
shutdown is accomplished by placing the plant in MODE 3
within 12 hours and in MODE 4 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

D.l

If any Required Action and associated Completion Time of
Condition A or B are not met in MODE 4 or 5, with any
control rod withdrawn from a core cell containing one or
more fuel assemblies, the operator must immediately initiate
action to fully insert all insertable control rods in core
cells containing one or more fuel assemblies. Required
Action D. 1 results in the least reactive condition for the
reactor core and ensures that the safety function of the RPS

(e.g., scram of control rods) is not required.

(continued)
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RPS Electric Power Monitoring
B 3.3.8.2

BASES (continued)

SURVEILLANCE
RE(UIREHENTS

SR 3.3.8.2.1

A CHANNEL FUNCTIONAL TEST is performed on each overvoltage,
undervoltage, and underfrequency 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 184 day Frequency is based on operating experience and
the need to calibrate the instrument loop and sensor.

SR 3.3.8.2.2

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.

The Frequency is based on the assumption of a 184 day
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

SR 3.3.8.2.3

Performance of a system functional test demonstrates that,
with a required system actuation (simulated or actual)
signal, the logic of the system will automatically trip open
the associated power monitoring assembly. Only one signal
per power monitoring assembly is required to be tested.
This Surveillance overlaps with the CHANNEL CALIBRATION to
provide complete testing of the safety function. The system
functional test of the Class lE contactors is included as

part of this test to provide complete testing of the safety
function. If the contactors are incapable of operating, the
associated electric power monitoring assembly would be
inoperable.

0
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RPS Electric Power Monitoring
B 3.3.8.2

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.8.2.3 (continued)

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.

REFERENCES 1. FSAR, Section 7.2.3.2.

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