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ECCS-Operating
3.5.1

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION COOLING
(RCIC) SYSTEM

3.5.1 - ECCS -Operating

LCO 3.5.1 Each ECCS injection/spray subsystem and the Automatic
Depressurization System (ADS) function of six safety/relief
valves shall be OPERABLE.

APPLICABILITY: MODE 1,
MODES 2 and 3, except, high pressure coolant injection (HPCI)

and ADS valves are not required to be OPERABLE with
reactor steam dome pressure a 150 psig.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One low pressure ECCS

injection/spray
subsystem inoperable.

A.1 Restore low pressure
ECCS injection/spray
subsystem to OPERABLE
status.

7 days

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

B.l Be in MODE 3.

AND

B.2 Be in MODE 4.

12 hours

36 hours

(continued)

BFN-UNIT 1 3.5-1 Amendment *Rl



ECCS-Operating
3.5.1

ACTIONS continued

CONDITION REQUIRED ACTION COMPLETION TIME

G. Two or more ADS valves
inoperable.

OR

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

G.l "Be in MODE 3.

AND

G.2 Reduce reactor steam
dome pressure to
x 150 psig.

12 hours

36 hours

H. Two or more low
pressure ECCS

injection/spray
subsystems inoperable.

OR

HPCI System and one or,
more ADS valves
inoperable.

H.l Enter LCO 3.0.3. Immediately

0
BFN-UNIT 1 3.5-3 Amendment *Rl



ECCS-Operating
3.5.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.1.1 Verify, for each ECCS injection/spray
subsystem, the piping is filled with water
from the pump discharge valve to the
injection valve.

31 days

SR';5.1.2 NOTE
Low pressure coolant injection (LPCI)
subsystems may be considered OPERABLE
during alignment and operation for decay
heat removal with reactor steam dome
pressure less than the Residual Heat
Removal (RHR) low pressure permissive
pressure in MODE 3, if capable of being
manually realigned and not otherwise
inoperable.

Verify each ECCS injection/spray subsystem
manual, power operated, and automatic valve
in the flow path, that is not locked,
sealed, or otherwise secured in position,
is in the correct position.

31 days

SR 3.5. 1.3 Verify ADS air supply header pressure is
w 81 psig.

31 days

SR 3.5.1.4 Verify the LPCI cross tie valve
is closed and power is removed from the
valve operator.

31 days

(continued)

BFN-UNIT 1 3.5-4 Amendment *Rl





ECCS-Operating
3.5.1

SURVEILLANCE RE(UIREMENTS continued

SURVEILLANCE FRE(UENCY

SR 3 ~ 5 ~ 1 ~ 5 . Y ." Y', - NOTES
l. Only required to be performed when in

MODE 4 > 48 hours.

2. Not required to be performed if
.performed within the previous 31 days.

Verify. each;recirculation pump discharge
valve cycles through one complete cycle of
full travel.

Once prior to
entering MODE 2
from MODE 3 or
4

SR 3.5.1.6

SYSTEM FLOW RATE

Verify the following ECCS pumps develop the
specified flow rate against a system head
corresponding to the specified pressure.

SYSTEM HEAD
CORRESPONDING
TO A VESSEL TO

NO. TORUS
OF DIFFERENTIAL
PUMPS PRESSURE OF

In accordance
with the
Inservice
Testing
Program

Core
Spray a 6250 gpm 2 a 105 psid

SYSTEM FLOW RATE

LPCI a 12,000 gpm
LPCI a 9,000 gpm

NO. INDICATED
OF SYSTEM
PUMPS PRESSURE

2 a 250 psig
1 w 125 psig

(continued)

BFN-UNIT 1 3.5-5 Amendment *Rl



ECCS-Operating
3.5.1

SURVEILLANCE REQUIREMENTS continued

SURVEILLANCE FREQUENCY

SR 3.5.1.7 NOTE
Not required to be performed until 12 hour s
after reactor steam pressure and flow are
adequate to perform the test.

Verify, with reactor pressure x 1010 -and
a 920 psig, the HPCI pump can develop a
flow rate e 5000 gpm..against a system head
corresponding to reactor pressure.

92 days

SR 3.5.1.8 NOTE
Not required to be performed until 12 hours
after reactor steam pressure and flow are
adequate to perform the test.

Verify, with reactor pressure a 165'psig,
the HPCI pump can develop a flow rate
a 5000 gpm against a system head
corresponding to reactor pressure.

18 months

SR 3.5.1.9 -NOTE-
Vessel injection/spray may be excluded.

Verify each ECCS injection/spray subsystem
actuates on an actual or simulated
automatic initiation signal.

18 months

(continued)

BFN-UNIT 1 3.5-6 Amendment *Rl





ECCS-Operating
3.5.1

SURVEILLANCE REQUIREMENTS continued

SURVEILLANCE FREQUENCY

SR 3.5.1.10 NOTE
Valve actuation may be excluded.

Verify the ADS actuates on an actual or
simulated automatic initiation signal.

18 months

SR 3.5.1.11
I

'I

NOTE
Not required to be performed until 12 hours
after reactor steam pressure and flow are
adequate to perform the test.

Verify each ADS valve opens when manually
actuated.

18 months

Verify automatic transfer of the power
supply from the normal source to the
alternate source for each LPCI subsystem
inboard injection valve and each
recirculation pump discharge valve.

18 months

BFN-UNIT 1 3.5-7 Amendment *Rl





ECCS-Shutdown
3.5.2

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

3.5.2 ECCS —Shutdown

LCO 3.5.2 Two low pressure ECCS injection/spray subsystems shall be
OPERABLE.

APPLICABILITY: MODE 4,
MODE 5, except with the spent fuel storage pool gates

removed and,water level a 22 ft over the top of the
reactor pressure vessel flange, and no operations with
the potential for draining the reactor vessel (OPDRVs)
in progress.

ACTIONS

CONDITION RE(UIRED ACTION COMPLETION TIME

A. One required ECCS

injection/spray
subsystem inoperable.

A. 1 Restore required ECCS

injection/spray
subsystem to OPERABLE
status.

4 hours

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

B.l Initiate action to
suspend OPDRVs.

Immediately

C. Two required ECCS

injection/spray
subsystems inoperable.

C.l Initiate action to
suspend OPDRVs.

AND

C.2 Restore one ECCS

injection/spray
subsystem to OPERABLE
status.

Immediately

4 hours

BFN-UNIT I 3.5-8

(continued)

Amendment *Rl



ECCS- Shutdown
3.5.2

SURVEILLANCE REQUIREMENTS continued

SURVEILLANCE FREQUENCY

SR 3.5.2.2 Verify, for each required ECCS injection/
spray subsystem, the piping is filled with
water from the pump discharge valve to the
injection valve.

31 days

SR 3.5.2.3 -NOTE-
One LPCI subsystem may be=considered
OPERABLE during alignment and operation for
decay heat removal if capable of being
manually realigned and not otherwise
inoperable.

Verify each required ECCS injection/spray
subsystem manual, power operated, and
automatic valve in the flow path, that is
not locked, sealed, or otherwise secured in
position, is in the correct position.

31 days

SYSTEM FLOW RATE

SYSTEM HEAD
CORRESPONDING
TO A VESSEL TO

NO. TORUS
OF DIFFERENTIAL
PUMPS PRESSURE OF

SR 3.5.2.4 Verify each required ECCS pump develops the
specified flow rate against a system head
corresponding to the speci. fied pressure.

In accordance
with the
Inservice
Testing
Program

CS a 6250 gpm 2 a 105 psid

SYSTEM FLOW RATE

LPCI a 9,000 gpm

NO. INDICATED
OF SYSTEM
PUMPS PRESSURE

1. a 125 psig

(continued)

BFN-UNIT 1 3.5-10 Amendment *Rl
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ECCS -Operating
3.5.1

3.5: -EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION COOLING

(RCIC) SYSTEM

3.5.1'CCS-Operating

LCO 3.5.1 Each ECCS injection/spray subsystem and the Automatic
Depressurization System (ADS) function of six safety/relief
valves shall be OPERABLE.

APPLICABILITY: MODE 1,
MODES 2 and 3, except high pressure coolant injection (HPCI)

and ADS valves are not required to be OPERABLE with
reactor steam dome pressure x 150 psig.

ACTIONS

CONDITION RE(UIRED ACTION COMPLETION TIME

A. One low pressure ECCS

ihjection/spray
subsystem inoperable.

A.l Restore low pressure
ECCS injection/spray
subsystem to OPERABLE
status.

7 days

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

B. 1 Be in NODE 3.

AND

B.2 Be in MODE 4.

12 hours

36 hours

(continued)

BFN-UNIT 2 3.5-1 Amendment *Rl





ECCS-Operating
3.5.1

ACTIONS continued

CONDITION REQUIRED ACTION COMPLETION TIME

G. Two or more ADS valves
inoperable.

OR

G.l - 'Be in MODE 3.

AND

12 hours

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

G.2 Reduce reactor steam
dome pressure to
a 150 psig.

36 hours

H. Two or more low
pressure ECCS

injection/spray
subsystems inoperable.

OR

HPCI System and one or
more ADS valves
inoperable.

H. 1 Enter LCO 3.0.3. Immediately

BFN-UNIT 2 3.5-3 Amendment *Rl





ECCS-Operating
3.5.1

SURVEILLANCE RE(UIREHENTS

SURVEILLANCE FREQUENCY

SR 3.5. 1. 1 Verify, for each ECCS injection/spray
subsystem, the piping is filled with water
from the pump discharge valve to the
injection valve.

31 days

SR 3.5.1.2 -NOTE-
Low pressure coolant"injection"(LPCI)
subsystems may be considered OPERABLE
during alignment and operation for decay
heat removal with reactor steam dome
pressure less than the Residual Heat
Removal (RHR) low pressure permissive
pressure in NODE 3,,if capable of being
manually realigned and not otherwise
inoperable.

Verify each ECCS injection/spray subsystem
manual, power operated, and automatic valve
in the flow path, that is not locked,
sealed, or otherwise secured in position,
is in the correct position.

31 days

SR 3.5.1.3 Verify ADS air supply header pressure is
w 81 psig.

31 days

SR 3.5.1.4 Verify the LPCI cross tie valve
is closed and power is removed from the
valve operator.

31 days

(continued)

BFN-UNIT 2 3.5-4 Amendment *Rl
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ECCS-Operating
3.5.1

e SURVEILLANCE REQUIREMENTS continued

SURVEILLANCE FREQUENCY

SR 3.5.1.5 NOTES-
l. Only required to be performed when in

MODE 4 ) 48 hours.

2. Not required to be performed if
performed within the previous 31 days.

Verify each recirculation pump discharge
valve cycles through one complete cycle of
full travel.

Once prior- to
entering MODE 2
from MODE 3 or

SR 3.5.1.6

SYSTEM FLOW RATE

Verify the following ECCS pumps develop the
specified flow rate against a .system head
corresponding to the specified pressure.

SYSTEM HEAD
CORRESPONDING
TO A VESSEL TO

NO. TORUS
OF DIFFERENTIAL
PUMPS PRESSURE OF

In accordance
with.the-
Inservice
Testing
Program

Core
Spray a 6250 gpm 2 a 105 psid

NO. INDICATED
OF SYSTEM

SYSTEM FLOW RATE PUMPS PRESSURE

LPCI a 12,000 gpm 2 a 250 psig
LPCI a 9,000 gpm 1 a 125 psig

(continued)

BFN-UNIT 2 3.5-5 Amendment *Rl





ECCS-Operating
3.5.1

SURVEILLANCE REQUIREMENTS continued

SURVEILLANCE FRE(UENCY

SR 3.5.1.7 NOTE-------
Not required to be performed until 12 hours
after reactor steam pressure and flow are
adequate to perform the test.

Verify, with reactor pressure x 1010 and
a 920 psig, the HPCI pump can develop a
flow rate a 5000 gpm against a system head
corresponding to reactor pressure.

92 days

SR 3.5.1.8 NOTE
Not required to be performed until 12 hours
after reactor steam pressure and flow are
adequate to perform the test.

Verify, with reactor pressure w 165 psig,
the HPCI pump can develop a flow rate
a 5000 gpm against a system head
corresponding to reactor pressure.

18 months

SR 3.5.1.9 NOTE
Vessel injection/spray may be excluded.

Verify each ECCS injection/spray subsystem
actuates on an actual or simulated
automatic initiation signal.

18 months

(continued)

BFN-UNIT 2 3.5-6 Amendment *Rl





ECCS-Operating
3.5.1

SURVEILLANCE REQUIREMENTS continued

SURVEILLANCE FREQUENCY

SR 3.5.1.10 NOTE
Valve actuation may be excluded.

Verify the ADS actuates on an actual or
simulated, automatic initiation signal.

4

18 months

SR 3.5.1.11
~ t i < ~

-NOTE
Not required to be performed until 12 hours
after reactor steam pressure and flow are
adequate to perform the test.

Verify each ADS valve opens when manually
actuated.

18 months

Verify automatic transfer of the power
supply from the normal source to the
alternate source for each LPCI subsystem
inboard injection valve and each
recirculation pump discharge valve.

8 months

0
BFN-UNIT 2 3.5-7 Amendment *Rl





ECCS-Shutdown
3.5.2

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

3.5.2 ECCS -Shutdown .

a
(>

LCO 3.5.2 Two low pressure ECCS injection/spray subsystems shall be
OPERABLE.

APPLICABILITY: NODE 4,
MODE 5, except with the spent fuel storage pool gates

removed and water level e 22 ft over the top of the
reactor pressure vessel flange, and no operations with
the potential for draining the reactor vessel (OPDRVs)
in progress.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIHE

A. One required ECCS~

~

~
injection/spray
subsystem inoperable.

A. I Restore required ECCS

injection/spray
subsystem to OPERABLE
status.

4 hours

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

B.l Initiate action to
suspend OPDRVs.

Immediately

C. Two required ECCS

injection/spray
subsystems inoperable.

C. l Initiate action to
suspend OPDRVs.

AND

C.2 Restore one ECCS

injection/spray
subsystem to OPERABLE
status.

Immediately

4 hours

(continued)

BFN-UNIT 2 3.5-8 Amendment *Rl





ECCS-Shutdown
3.5.2

SURVEILLANCE REQUIREMENTS continued

SURVEILLANCE FRE(UENCY

SR 3.5.2.2 Verify, for each required ECCS injection/
spray subsystem, the piping is filled with
water from the pump discharge valve to the
injection valve.

31 days

SR 3.5.2.3 -NOTE-
One LPCI subsystem may be considered
OPERABLE during alignment and operation for
decay heat removal if capable of being
manually realigned and not otherwise
inoperable.

Verify each required ECCS injection/spray
subsystem manual, power operated, and
automatic valve in the flow path, that is
not locked, sealed, or otherwise secured in
position, is in the correct position.

31 days

SYSTEM FLOW RATE

SYSTEM HEAD
CORRESPONDING
TO A VESSEL TO

NO. TORUS
OF DIFFERENTIAL
PUMPS PRESSURE OF

SR 3.5.2.4 Verify each required ECCS pump develops the
specified flow rate against a system head
corresponding to the specified pressure.

In accordance
with the
Inservice
Testing
Program

CS a 6250 gpm 2 a 105 psid

SYSTEM FLOW RATE

NO. INDICATED
OF SYSTEM
PUMPS PRESSURE

LPCI a 9,000 gpm 1 a 125 psig

(continued)

BFN-UNIT 2 3.5-10 Amendment *Rl
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ECCS -Operating
3.5.1

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION COOLING

(RCIC) SYSTEM

3.5. 1 ECCS-Operating

LCO 3.5.1 Each ECCS injection/spray subsystem and the Automatic
Depressurization System (ADS) function of six safety/relief
valves shall be OPERABLE.

APPLICABILITY: MODE 1,
MODES 2 and 3, except high -pressure coolant injection (HPCI)

and ADS valves are not required to be OPERABLE with
reactor steam dome pressure x 150 psig.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One low pressure ECCS

injection/spray
subsystem inoperable.

A.l Restore low pressure
ECCS injection/spray
subsystem to OPERABLE
status.

7 days

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

B.l Be in MODE 3.

AND

B.2 Be in MODE 4.

12 hours

36 hours

(continued)

BFN-UNIT 3 3.5-1 Amendment *Rl
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ECCS -Operating
3.5.1

ACTIONS continued

CONDITION REQUIRED ACTION COMPLETION TIME

G. Two or more ADS valves
inoperable.

OR

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

G.l

AND

G.2

Be in MODE 3.

Reduce reactor steam
dome pressure to
a 150 psig.

12 hours

36 hours

H. Two or more low
pressure ECCS

injection/spray
subsystems inoperable.

OR

HPCI System and one or
more ADS valves
inoperable.

H. 1 Enter LCO 3.0.3. Immediately

BFN-UNIT 3 3.5-3 Amendment *Rl





ECCS-Operating
3.5.1

SURVEILLANCE RE(UIREMENTS

, SURVEILLANCE FREQUENCY

SR 3.5. 1. 1 Verify, for each ECCS injection/spray
subsystem, the piping is filled with water
from the pump discharge valve to the
injection valve.

31 days

SR 3.5.1.2 NOTE
Low pressure coolant injection (LPCI)
subsystems may be considered OPERABLE
during alignment and operation for decay
heat removal with reactor steam dome
pressure less than the Residual Heat
Removal (RHR) low pressure permissive
pressure in MODE 3, if capable of being
manually realigned and not otherwise
inoperable.

Verify each ECCS injection/spray subsystem
manual, power operated, and automatic valve
in the flow path, that is not locked,
sealed, or otherwise secured in position,
is in the correct position.

31 days

SR 3.5. 1.3 Verify ADS air supply header pressure is
z 81 psig.

31 days

SR 3.5.1.4 Verify the LPCI cross tie valve is closed
and power is removed from the valve
operator.

or
Verify the manual shutoff valve in the LPCI
cross tie is closed.

31 days

(continued)

BFN-UNIT 3 3.5-4 Amendment *Rl





ECCS- Operating
3.5.1

e SURVEILLANCE REQUIREMENTS continued

SURVEILLANCE FREQUENCY

SR 3.5.1.5 -NOTES-
1. Only required to be performed when in

MODE 4 > 48 hours.

2. Not required to'e performed if
performed within the previous 31 days.

Verify each, recirculation pump discharge
valve cycles through one complete cycle of
full travel.

Once prior to
entering MODE 2
from MODE 3 or
4

SYSTEM FLOW RATE

SYSTEM HEAD
CORRESPONDING
TO A VESSEL TO

NO. TORUS
OF DIFFERENTIAL
PUMPS PRESSURE OF

SR 3.5. 1.6 Verify the following ECCS pumps develop the
specified flow rate against a system head
corresponding to the specified pressure.

In accordance
with the
Inservice
Testing
Program

Core
Spray a 6250 gpm

SYSTEM FLOW RATE

LPCI a 12,000 gpm
LPCI a 9,000 gpm

2 a 105 psid

NO. INDICATED
OF SYSTEM
PUMPS PRESSURE

a 250 psig
a 125 psig

(continued)

BFN-UNIT 3 3.5-5 Amendment *Rl





ECCS -Operating
3.5.1

SURVEILLANCE REQUIREMENTS continued

SURVEILLANCE FREQUENCY

SR 3.5.1.7 NOTE.
Not required to be performed until 12 hours
after reactor steam pressure and flow are
adequate to perform the test.

Verify, with reactor pressure x 1010 and
a 920 psig, the HPCI pump can develop a
flow rate a 5000 gpm against a system head
corresponding to reactor pressure.

92 days

SR 3.5.1.8 NOTE
Not required to be performed until 12 hours
after reactor steam pressure and flow are
adequate to perform the test.

Verify, with reactor pressure x 165 psig,
the HPCI pump can develop a flow rate
a 5000 gpm against.a system head
corresponding to reactor pressure.

18 months

SR 3.5.1.9 NOTE
Vessel injection/spray may be excluded.

Verify each ECCS injection/spray subsystem
actuates on an actual or simulated
automatic initiation signal.

18 months

(continued)

BFN-UNIT 3 3.5-6 Amendment *Rl





ECCS -Operating
3.5.1

SURVEILLANCE REQUIREMENTS continued

SURVEILLANCE FRE(UENCY

SR 3.5.1.10 -NOTE
Valve actuation may be excluded.

Verify the ADS actuates on an actual or
simulated automatic initiation signal.

18 months

SR 3.5.1.11 -NOTE
Not required to be performed until 12 hours
after reactor steam pressure and flow are
adequate to perform the test.

Verify each ADS valve opens when manually
actuated.

18 months

Verify automatic transfer of the power
supply from the normal source to the
alternate source for each LPCI subsystem
inboard injection valve and each
recirculation pump discharge valve.

18 months

BFN-UNIT 3 3.5-7 Amendment *Rl





ECCS -Shutdown
3.5.2

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

3.5.2 ECCS -Shutdown

LCO 3.5.2 Two low pressure ECCS injection/spray subsystems shall be
OPERABLE.

APPLICABILITY: MODE 4,
MODE 5, except with the spent fuel storage pool gates

removed and water level a 22 ft over the top of the
reactor pressure vessel flange, and no operations with
the potential for draining the reactor vessel (OPDRVs)
in progress.

ACTIONS

CONDITION RE(UIRED ACTION COMPLETION TIME

A. One required ECCS

injection/spray
subsystem inoperable.

A. I Restore required ECCS

injection/spray
subsystem to OPERABLE
status.

4 hours

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

B.l Initiate action to
suspend OPDRVs.

Immediately

C. Two required ECCS

injection/spray
subsystems inoperable.

C.l Initiate action to
suspend OPDRVs.

AND

C.2 Restore one ECCS

injection/spray
subsystem to OPERABLE
status.

Immediately

4 hours

(continued)

BFN-UNIT 3 3.5-8 Amendment *Rl



ECCS-Shutdown
3.5.2

SURVEILLANCE REQUIREMENTS continued

SURVEILLANCE FREQUENCY

SR 3.5.2.2 Verify, -for each required ECCS injection/-
spray subsystem, the piping is filled with
water from the pump discharge valve to the
injection valve.

31 days

SR 3.5.2.3 -NOTE-
One LPCI subsystem may be considered
OPERABLE during alignment and operation for
decay heat removal if capable of being
manually realigned and not otherwise
inoperable.

Verify each required ECCS injection/spray
subsystem manual, power operated, and
automatic valve in the flow path, that is
not locked, sealed, or otherwise secured in
position, is in the correct position.

31 days

SR 3.5.2.4

SYSTEM FLOW RATE

Verify each required ECCS pump develops the
specified flow rate against a system head
corresponding to the specified pressure.

SYSTEM HEAD
CORRESPONDING
TO A VESSEL TO

NO. TORUS
OF DIFFERENTIAL
PUMPS PRESSURE OF

In accordance
with the
Inservice
Testing
Program

CS a 6250 gpm 2 a 105 psid

NO. INDICATED
OF SYSTEM

SYSTEM FLOW RATE PUMPS PRESSURE

LPCI a 9,000 gpm 1 a 125 psig

(continued)

BFN-UNIT 3 3.5-10 Amendment *Rl
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

8 3.5.1 ECCS -Operating

BASES

BACKGROUND The ECCS are designed, in conjunction with the primary and
secondary containment, to limit the release of radioactive
materials to the environment following a loss of coolant
accident (LOCA). The ECCS uses two independent methods
(flooding and spraying) .to cool the. core. during a'OCA. The
ECCS network consists of the High Pressure Coolant Injection
(HPCI) System, the Core Spray (CS) System, the low pressure
coolant injection (LPCI) mode of the Residual Heat Removal
(RHR) System, and the Automatic Depressurization System
(ADS). The suppression pool provides the required source of
water for the ECCS. Although no .credit is taken in the
safety analyses for the condensate storage tank (CST), it is
capable of providing a source of water for the HPCI, RHR and
CS systems. The ECCS design requirements ensure that the
criteria of Reference 12 are satisfied.

On receipt of an initiation signal, ECCS pumps automatically
start; simultaneously, the system aligns and the pumps
inject water, taken either from the CST or suppression pool,
into the Reactor Coolant System (RCS) as RCS pressure is
overcome by the discharge pressure of the ECCS pumps.
Although the system is initiated, ADS action is delayed,
allowing the operator to interrupt the timed sequence if the
system is not needed. The HPCI pump discharge pressure
almost immediately exceeds that of the RCS, and the pump
injects coolant into the vessel to cool the core. If the
break is small, the HPCI System will maintain coolant
inventory as well as vessel level while the RCS is still
pressurized. If HPCI fails, it is backed up by ADS in
combination with LPCI and CS. In this event, either the
vessel would be manually depressurized or the ADS timed
sequence would be allowed to time out and open the selected
safety/relief valves (S/RVs) depressurizing the RCS, thus
allowing the LPCI and CS to overcome RCS pressure and inject
coolant into the vessel. If the break is large, RCS

pressure initially drops rapidly and the LPCI and CS cool
the core.

(continued)
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(continued)
Mater from the break returns to the suppression pool where
it is used again and again. Mater in the suppression pool .

may be circulated through a heat exchanger cooled by the RHR

Service Water System. Depending on the location and size of
the break, portions of the ECCS may be ineffective; however,
the overall design is effective in cooling the core
regardless of the size or location of the piping break.

All ECCS subsystems are designed to ensure that no single
active component, failure will prevent automatic initiation
and successful operation of the minimum required ECCS

equipment.

The CS System (Ref. 1) is composed of two independent
subsystems. Each subsystem consists of two 50% capacity
motor driven pumps, a spray sparger above the core, and
piping and valves to transfer water from the suppression
pool to the sparger. The LOCA analysis (Ref. 13); requires
both pumps in a subsystem (loop) to be OPERABLE for the
subsystem to be OPERABLE. Failure of one CS pump results in
the loss of the associated CS loop for LOCA mitigation. The
CS System is designed to provide cooling to the reactor core
when reactor pressure is low. Upon receipt of an initiation
signal, the CS pumps in both subsystems are automatically
started (A pump immediately when offsite power is available
and B, C, and 0 pumps approximately 7, 14, and 21 seconds
afterwards and if offsite power is not available all pumps 7

seconds after AC power is available). When the RPV pressure
drops sufficiently, CS System flow to the RPV begins. A

full flow test line is provided to route water from and to
the suppression pool to allow testing of the CS System
without spraying water in the RPV.

LPCI is an independent operating mode of the RHR System.
There are two LPCI subsystems (Ref. 2), each consisting of
two motor driven pumps and piping and valves to transfer
water from the suppression pool to the RPV via the
corresponding recirculation loop.

The two LPCI pumps and associated motor operated valves in
each LPCI subsystem are powered from separate 4 kV shutdown
boards. Both pumps in a LPCI subsystem inject water into
the reactor vessel through a common inboard injection valve
and depend on the closure of the recirculation pump

(continued)
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(continued)

discharge valve following a LPCI injection signal.
Therefore, each LPCI subsystem's common inboard injection
valve and recirculation pump discharge valve are„powered
from one of the two 4 kV shutdown boards associated with
that subsystem. The ability'o provide power to the inboard
injection valve and the recirculation pump discharge valve
from two independent 4 kV shutdown boards ensures that a
single failure of a diesel generator (DG) will not result in
the failure of both LPCI pumps in one subsystem.

The .two,.LPCI subsystems, can be interconnected via the LPCI..
cross tie valve; however, the cross tie valve is maintained
closed with its power removed to prevent loss of both LPCI
subsystems during a LOCA. The LPCI subsystems are designed
to provide core cooling at low RPV pressure. Upon receipt
of an initiation signal, all four LPCI pumps are
automatically started (A pump immediately when offsite power
is available, and B, C, and D pumps approximately 7, 14, and
21 seconds afterwards; if offsite power is not available,
all pumps immediately when AC power is available). RHR

System valves in the LPCI flow path are automatically
positioned to ensure the proper flow path for water from the
suppression pool to inject into the recirculation loops.
When the RPV pressure drops sufficiently, the LPCI flow .to
the RPV, via the corresponding recirculation loop, begins.
The water then enters the reactor through the jet pumps.
Full flow test lines are provided for the four LPCI pumps to
route water from the suppression pool, to allow testing of
the LPCI pumps without injecting water into the RPV. These
test lines also provide suppression pool cooling capability,
as described in LCO 3.6.2.3, "RHR Suppression Pool Cooling."

The HPCI System (Ref. 3) consists of a steam driven turbine
pump unit, piping, and valves to provide steam to the
turbine, as well as piping and valves to transfer water from
the suction source to the core via the feedwater system
line, where the coolant is distributed within the RPV

through the feedwater sparger. Suction piping for the
system is provided from the CST and the suppression pool.
Pump suction for HPCI is normally aligned to the CST source
to minimize injection of suppression pool water into the
RPV. However, if the CST water supply is low, or if the
suppression pool level is high, an automatic transfer to the
suppression pool water source ensures a water supply for
continuous operation of the HPCI System. The steam supply

BFN-UNIT I B 3.5-3
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(continued)
to the HPCI turbine is piped from a main steam line upstream
of the associated inboard main steam isolation valve.

The HPCI System is designed to provide core cooling for a
wide range of reactor pressures (150 psig to 1120 psig).
Upon receipt of an initiation signal, the HPCI turbine stop
valve and turbine c'ontrol valve open and the turbine
accelerates to a specified speed. As the HPCI flow
increases, the turbine governor valve is automatically
adjusted to maintain design flow. Exhaust steam from the
HPCI turbine is discharged to the suppression pool. A full.
flow test line 'is provided to route water from and to the
CST to allow testing of the HPCI System during normal
operation without injecting water into the RPV.

The ECCS pumps are provided with minimum flow bypass lines,
which discharge to the suppression pool. The valves in
these lines automatically open (for CS and RHR they are
already open) to prevent pump damage due to overheating when
other discharge line valves are closed. To ensure rapid
delivery of water to the RPV and to minimize water hammer
effects, all ECCS pump discharge lines are filled with
water. The LPCI and CS System discharge lines are kept full
of water using the pressure suppression chamber head tank or
condensate head tank. The HPCI System is normally aligned
to the CST. The height of water in the CST is sufficient to
maintain the piping full of water up to the first isolation
valve. The relative height of the feedwater line connection
for HPCI is such that the water in the feedwater lines keeps
the remaining portion of the HPCI discharge line full of
water.

The ADS (Ref. 4) consists of 6 of the 13 S/RVs. It is
designed to provide depressurization of the RCS during a
small break LOCA if HPCI fails or is unable to maintain
required water level in the RPV. ADS operation reduces the
RPV pressure to within the operating pressure range of the
low pressure ECCS subsystems (CS and LPCI), so that these
subsystems can provide coolant inventory makeup. Each of
the S/RVs used for automatic depressurization is equipped
with one air accumulator and associated inlet check valves.
The accumulator provides the pneumatic power to actuate the
valves.
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APPLICABLE The ECCS performance is evaluated for the entire spectrum of
SAFETY ANALYSES break sizes for a postulated LOCA. The accidents for which

ECCS operation is,required are presented in References 5 and
6. The required analyses and assumptions are defined in
Reference 7. The results of these analyses are described in
Reference 8.

This LCO helps to ensure that the following acceptance
criteria for the ECCS, established by 10 CFR 50.46 (Ref. 9),
will be met 'following a LOCA, assuming the worst case single
active component failure in the ECCS:

a. Maximum fuel element cladding temperature is x 2200'F;

b. Maximum cladding oxidation is x 0.17 times the total
cladding thickness before oxidation;

c. Haximum hydrogen generation from a zirconium water
reaction is x 0.01 times the hypothetical amount .that
would be generated if all of the metal in the cladding
surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react;

d. The core is maintained in a eoolable geometry; and

e. Adequate long term cooling capability is maintained.

The limiting single failures are discussed in Reference 13.
For a large or small pipe break LOCA and events requiring
ADS operation, selected battery failure is considered the
most severe single failure. The remaining OPERABLE ECCS

subsystems provide the capability to adequately cool the
core and prevent excessive fuel damage.

The ECCS satisfy Criterion 3 of the NRC Policy Statement
(Ref. 14).

LCO Each ECCS injection/spray subsystem and six ADS valves are
required to be OPERABLE. The ECCS injection/spray
subsystems are defined as the two CS subsystems, the two
LPCI subsystems, and one HPCI System. The low pressure ECCS

injection/spray subsystems are defined as the two CS

subsystems and the two LPCI subsystems.

(continued)
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With less than the required number of ECCS subsystems
OPERABLE, the potential exists that during a limiting design
basis LOCA concurrent with the worst case single failure,
the limits specified in Reference 9 could be exceeded. All
ECCS subsystems and ADS must therefore be OPERABLE to
satisfy the single failure criterion required by
Reference 9.

LPCI subsystems may be considered OPERABLE during alignment
and operation for decay heat removal when below the actual"
RHR low pressure permissive pressure in NODE 3, if capable
of being manually realigned (remote or local) to the LPCI
mode and not otherwise inoperable. At these low pressures
and decay heat levels, a reduced complement of ECCS

subsystems should provide the required core cooling, thereby
allowing operation of RHR shutdown cooling when necessary.

APPLICABILITY All ECCS subsystems are required to be OPERABLE during
NODES 1, 2, and 3, when there is considerable energy in the
reactor core and core cooling would be required to prevent
fuel damage in the event of a break in the primary system
piping. In NODES 2 and 3, when reactor steam dome pressure
is x 150 psig, ADS and HPCI are not required to be OPERABLE

because the low pressu're ECCS subsystems can provide
sufficient flow below this pressure. ECCS requirements for
NODES 4 and 5 are specified in LCO 3.5.2, "ECCS —Shutdown."

ACTIONS A.1

If any one low pressure ECCS injection/spray subsystem is
inoperable, the inoperable subsystem must be restored to
OPERABLE status within 7 days. In this condition, the
remaining OPERABLE subsystems provide adequate core cooling
during a LOCA. However, overall ECCS reliability is
reduced, because a single failure in one of the remaining
OPERABLE subsystems, concurrent with a LOCA, may result in
the ECCS not being able to perform its intended safety
function. The 7 day Completion Time is based on a
reliability study (Ref. 11) that evaluated the impact on
ECCS availability, assuming various components and
subsystems were taken out of service. The results were used

BFN-UNIT 1 B 3.5-6
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ACTIONS A. 1 (continued)

to-calculate the average availability of ECCS equipment
needed to mitigate the consequences of a LOCA as a function
of allowed outage times (i.e., Completion Times).

B.l and B.2

If the inoperable low pressure ECCS subsystem cannot"be
restored to OPERABLE status within the associated Completion
Time, 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 and to MODE 4
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach

the'equiredplant conditions from full power conditions in an
orderly manner and without challenging plant systems.

C.l and C.2

If the HPCI System is inoperable and the RCIC System is
immediately verified to be OPERABLE, the HPCI System must be
restored to OPERABLE status within 14 days. In this
Condition, adequate core cooling is ensured by the
OPERABILITY of the redundant and diverse low pressure ECCS

injection/spray subsystems in conjunction with ADS. Also,
the RCIC System will automatically provide makeup water at
most reactor operating pressures. Immediate verification of
RCIC OPERABILITY is therefore required when HPCI is
inoperable. This may be performed as an administrative
check by examining logs or other information to determine if
RCIC is out of service for maintenance or other reasons. It
does not mean to perform the Surveillances needed to
demonstrate the OPERABILITY of the RCIC System. If the
OPERABILITY of the RCIC System cannot be verified, however,
Condition G must be immediately entered. If a single active
component fails concurrent with a design basis LOCA, there
is a potential, depending on the specific failure, that the
minimum required ECCS equipment will not be available. A
14 day Completion Time is based on a reliability study cited
in Reference 11 and has been found to be acceptable through
operating experience.

(continued)
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D.l and D.2

If any .one 'low pressure ECCS injection/spray subsystem is
inoperable in addition to an inoperable HPCI System, the
inoperable low pressure ECCS injection/spray subsystem or
the HPCI System must be restored to OPERABLE status within
72 hours. In this Condition, adequate core cooling is
ensured by the OPERABILITY of the ADS and the remaining low
pressure ECCS subsystems; .However, the overall ECCS

reliability is significantly reduced because a single
'ailurein one of the remaining OPERABLE subsystems

concurrent with a design basis LOCA may result in the ECCS

not being able to perform its intended safety function.
Since both a high pressure system (HPCI) and a low pressure
subsystem are inoperable, a more restrictive Completion Time
of 72 hours is required to restore either the HPCI System or
the low pressure ECCS injection/spray subsystem to OPERABLE
status. This Completion Time is based on a reliability
study cited in Reference ll and has been found to be
acceptable through operating experience.

E. I

The LCO requires six ADS valves to be OPERABLE in order to
provide the ADS .function. Reference 13 contains the results
of an analysis that evaluated the effect of one ADS valve
being out of service. Per this analysis, operation of only
five ADS valves will provide the required depressurization.
However, overall reliability of the ADS is reduced, because
a single failure in the OPERABLE ADS valves could result in
a reduction in depressurization capability. Therefore,

'perationis only allowed for a limited time. The 14 day
Completion Time is based on a reliability study cited in
Reference ll and has been found to be acceptable through
operating experience.

F. 1 and F.2

If any one low pressure ECCS injection/spray subsystem is
inoperable in addition to one inoperable ADS valve, adequate
core cooling is ensured by the OPERABILITY of HPCI and the
remaining low pressure ECCS injection/spray subsystem.
However, overall ECCS reliability is reduced because a

(continued)

BFN-UNIT I B 3.5-8 Amendment *Rl



~ '



ECCS-Operating
B 3.5.1

BASES

ACTIONS F. 1 and F.2 (continued)

single active component failure concurrent with a design
basis LOCA could result in the minimum required ECCS

equipment not being available. Since both a high pressure
system (ADS) and a low pressure subsystem are inoperable, a
more restrictive Completion Time of 72 hours is required to
restore either the low pressure ECCS subsystem or the ADS

valve to OPERABLE status. This Completion Time is based on
a reliability study cited in Reference ll and has been found
to be .acceptable through operating experience.

G.l and G.2

If any Required Action and assotiated Completion Time of
Condition C, D, E, or F is not met, or if two or more ADS ~

valves are inoperable, the plant must be brought to a
condition in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
12 hours and reactor steam dome pressure reduced to
a 150 psig 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.

When multiple ECCS subsystems are inoperable, as stated in
Condition H, the plant is in a condition outside of the
accident analyses. Therefore, LCO 3.0.3 must be entered
immediately.

SURVEILLANCE
RE(UIREMENTS

SR 3.5.1.1

The flow path piping has the potential to develop voids and
pockets of entrained air. Maintaining the pump discharge
lines of the HPCI System, CS System, and LPCI subsystems
full of water ensures that the ECCS will perform properly,
injecting its full capacity into the RCS upon demand. This
will also prevent a water hammer following an ECCS

initiation signal. One acceptable method of ensuring that

(continued)
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SURVEILLANCE
RE(UIREMENTS

SR 3.5.1.1 (continued)

the .lines are full is to vent at the high .points. The
31 day Frequency is based on the gradual'ature of void
buildup in the ECCS piping, the procedural controls
governing system operation, and operating experience.

SR 3.5.1.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS

operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position since these
were verified to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
initiation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition in the
proper stroke time. This SR does not require any testing or
valve manipulation; rather, it involves verification that
those valves capable of potentially being mispositioned are
in the correct position. This SR does noh apply to valves
that cannot be inadvertently misaligned, such as check
valves. For the HPCI System, this SR also includes the
steam flow path for the turbine and the flow controller
position.

The 31 day Frequency of this SR was derived from the
Inservice Testing Program requirements for performing valve
testing at least once every 92 days. The Frequency of
31 days is further justified because the valves are operated
under procedural control and because improper valve position
would only affect a single subsystem. This Frequency has
been shown to be acceptable through operating experience.

This SR is modified by a Note that allows LPCI subsystems to
be considered OPERABLE during alignment and operation for
decay heat removal with reactor steam dome pressure less
than the RHR low pressure permissive pressure in MODE 3, if
capable of being manually realigned (remote o} local) to the
LPCI mode and not otherwise inoperable. This allows
operation in the RHR shutdown cooling mode during MODE 3, if
necessary.

(continued)
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SURVEILLANCE
REQUIREMENTS

(continued)
I

SR .3.5.1.3

Verification every 31 days that ADS air supply header
pressure is w 81 psig ensures adequate air pressure for
reliable ADS operation. The accumulator on each ADS valve
provides pneumatic pressure for valve actuation. The design
pneumatic supply pressure requirements for the accumulator
are such that, following a failure of the pneumatic supply
to the accumulator, at- least two valve actuations can occur
with the drywell at 62.5X of design pressure plus three
additional actuations at 0 psig drywell pressure (Ref. 10).
The ECCS safety analysis assumes only one actuation to
achieve the depressurization required for operation of the
low pressure ECCS. This minimum required pressure of
a 81 psig is provided by the Drywell Control Air System.
The 31 day Frequency takes into'consideration administrative
controls over operation of the air system and alarms for low
air pressure.

SR 3.5.1.4

Verification every 31 days that the LPCI cross tie valve is
closed and power to its operator is disconnected ensures
that each LPCI subsystem remains independent and a failure
of .the flow path in one subsystem will not affect the flow
path of the other LPCI subsystem. Acceptable methods of
removing power to the operator include de-energizing breaker
control power or racking out or removing the breaker. If
the LPCI cross tie valve is open or power has not been
removed from the valve operator, both LPCI subsystems must
be considered inoperable. The 31 day Frequency has been
found acceptable, considering that these valves are under
strict administrative controls that will ensure the valves
continue to remain closed with either control or motive
power removed.

SR 3.5.1.5

Cycling the recirculation pump discharge valves through one
complete cycle of full travel demonstrates that the valves
are mechanically OPERABLE and will close when required.
Upon initiation of an automatic LPCI subsystem injection
signal, these valves are required to be closed to ensure

(continued)
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SR 3.5. 1.5 (continued)

'full LPCI subsystem flow injection 'in the reactor via the
recirculation jet pumps.

The specified Frequency is once prior to entering MODE 2
from NODE 3 or 4. However, this SR is modified by two
Notes. Note 1 states the Surveillance is only required to
be performed when in MODE 4 > 48 hours. Note .2 states that
the Surveillance is not. required to be performed if
performed within the previous 31 days. Verification prior
to entering MODE 2 from MODE 3 or 4, only if in MODE 4 > 48
hours, is an exception to the normal Inservice Testing
Program generic valve cycling Frequency of 92 days, but is
considered acceptable due to the demonstrated reliability of
these valves. The 48 hours is intended to indicate an
outage of sufficient duration to allow for scheduling and
proper performance of the Surveillance. If the valve is
inoperable and in the open position, the associated LPCI
subsystem must be declared inoperable.

SR 3516 SR 3517 and SR
3518'he

performance requirements of the low pressure ECCS pumps
are. determined through application of the 10 CFR 50,
Appendix K criteria (Ref. 7). This periodic Surveillance is
performed (in accordance with the ASHE Code, Section XI,
requirements for the ECCS pumps) to verify that the ECCS

pumps will develop the flow r ates required by the respective
analyses. The low pressure ECCS pump flow rates ensure that
adequate core cooling is provided to satisfy the acceptance
criteria of References 13 and 15. The pump flow rates are
verified against a system head equivalent to the RPV

pressure expected during a LOCA. The total system pump
outlet pressure is adequate to overcome the elevation head
pressure between the pump suction and the vessel discharge,
the piping friction losses, and RPV pressure present during
a LOCA. These values may be established by testing or
analysis or during preoperational testing.

The flow tests for the HPCI System are performed at two
different pressure ranges such that system capability to
provide rated flow is tested at both the higher and lower
operating ranges of the system. Additionally, adequate

(continued)
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SR 3.5.1.6 SR 3.5.1.7 and SR 3.5. 1.8 (continued)

steam, flow must be passing through the main turbine or
turbine bypass valves to continue to control reactor
pressure, when the HPCI System diverts steam flow. Reactor
steam pressure must be a 920 psig to perform SR 3.5.1.7 and
a 150 psig to perform SR 3.5.1.8. Adequate steam flow is
represented by reactor power a 2.5X for SR 3.5.1.7 and at
least two.:turbine, bypass valves open .for SR 3.5. 1.8.
Therefore, sufficient time is allowed after adequate
pressure and flow are achieved to perform these tests.
Reactor startup is allowed prior"to performing the low
pressure Surveillance test because the reactor pressure is
low and the time allowed to satisfactorily perform the
Surveillance test is short. Alternately, the low pressure
Surveillance test may be performed prior to startup using an
auxiliary steam supply. The reactor pressure is allowed to
be increased to normal operating pressure since it is
assumed that the low pressure test has been satisfactorily
completed and there is no indication or reason to believe
that HPCI is inoperable.

Therefore, SR 3.5. 1.7 and SR 3.5.1.8 are. modified by Notes
that state the Surveillances are not required to be
performed until 12 hours after the reactor steam pressure
and flow are adequate to perform the test.

The Frequency for SR 3.5.1.6 and SR 3.5.1.7 is in accordance
with the Inservice Testing Program requirements. The
18 month Frequency for SR 3.5. 1.8 is based on the need to
perform the Surveillance under the conditions that apply
just prior to or during a startup from a plant outage.
Operating experience has shown that these components usually
pass the SR when performed at the 18 month Frequency, which
is based on the refueling cycle. Therefore, the Frequency
was concluded to be acceptable from a reliability
standpoint.

SR 3.5.1.9

The ECCS subsystems are required to actuate automatically to
perform their design functions. This Surveillance verifies
that, with a required system initiation signal (actual or
simulated), the automatic initiation logic of HPCI, CS, and

(continued)
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SR 3.5. 1.9 (continued)

LPCI will cause the systems or subsystems to operate as
designed, including actuation of the system throughout its
emergency operating sequence, automatic pump startup and
actuation of all automatic valves to their required
positions.- This SR also ensures that the HPCI System will
automatically restart on an RPV low-low water level
(Level 2) signal received subsequent to an RPV high water
level (Level 8) trip and that the suction is automatically
transferred from the CST to the suppression pool. The LOGIC
SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1 overlaps
this Surveillance to provide complete testing of the assumed
safety function.

The 18 month Frequency is based'on the need to perform the
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 SR when performed at the 18 month Frequency, which
is based on the refueling cycle. Therefore, the Frequency
was concluded to be acceptable from a reliability
standpoint.

This SR is modified by a Note that excludes vessel
injection/spray during the Surveillance. Since all active
components are testable and full flow can be demonstrated by
recirculation through the test line, coolant injection into
the RPV is not required during the Surveillance.

SR 3.5.1.10

The ADS designated S/RVs are required to actuate
automatically upon receipt of specific initiation signals.
A system functional test is performed to demonstrate that
the mechanical portions of the ADS function (i.e.,
solenoids) operate as designed when initiated either by an
actual or simulated initiation signal, causing proper
actuation of all the required components. SR 3.5. 1. 11 and
the LOGIC SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1
overlap this Surveillance to provide complete testing of the
assumed safety function.

(continued)
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BASES

SURVEILLANCE
RE(UIREMENTS

SR 3.5.1.10 (continued)

The 18 month Frequency is based on the need to perform the
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 SR when performed at the 18 month Frequency, which
is based on -the refueling .cycle., Therefore, the Frequency
was concluded to be acceptable from a reliability
standpoint.

This SR is modified by a Note that excludes valve actuation.
This prevents an RPV pressure blowdown.

SR 3.5.1.11

A manual actuation of each ADS valve is performed to verify
that the valve and solenoid are functioning properly and
that no blockage exists in the S/RV discharge lines. This-
is demonstrated by the response of the turbine control or
bypass valve or by a change in the measured.-flow or by
any other method suitable to verify steam f~low. Adequate
reactor steam dome pressure must be availabTe to perform
this test to avoid damaging the valve. Also, adequate steam
flow must be passing through the main turbine or turbine
bypass valves to continue to control reactor pressure when
the ADS valves divert steam flow upon opening. Sufficient
time is therefore allowed after the required pressure and
flow are achieved to perform this SR. Adequate pressure at
which this SR is to be performed is 920 psig (the pressure
recommended by the valve manufacturer). Adequate steam flow
is represented by at least 3 turbine bypass valves open.
Reactor startup is allowed prior to performing this SR
because valve OPERABILITY and the setpoints for overpressure
protection are verified, per ASME requirements, prior to
valve installation. Therefore, this SR is modified by a
Note that states the Surveillance is not required to be
performed until 12 hours after reactor steam pressure and
flow are adequate to perform the test. The 12 hours allowed
for manual actuation after the required pressure is reached
is sufficient to achieve stable conditions and provides
adequate time to complete the Surveillance. SR 3.5.1.10 and
the LOGIC SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1

(continued)
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BASES

SURVEILLANCE
REQUIREHENTS

SR 3.5.1.11 (continued)

overlap this Surveillance to provide complete testing of the
assumed safety function.

The Frequency of 18 months'is based on the need to perform
the Surveillance under the conditions that apply just prior
to or during a startup from a plant outage. Operating
experience has shown that these components usually pass the
SR when performed at the 18 month Frequency, which is based
on,the'refueling cycle. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

SR 3.5.1.12

Verification every 18 months of the automatic transfer
capability between the normal and alternate power supply
(480 V shutdown boards) for the RHOV boards which supply
power for each LPCI subsystem inboard injection valve and
each recirculation pump discharge valve demonstrates that AC

electrical power is available to operate these valves
following loss of power to one of the 4 kV .shutdown boards.
The ability to provide power to the inboard injection valve
and the recirculation pump discharge valve from two
independent 4 kY shutdown boards ensures that single failure
of an EDG will not result in the failure of both LPCI pumps
in one subsystem. Therefore, the failure of the automatic
transfer capability will result in the inoperability of the
affected LPCI subsystem. The 18 month Frequency has been
found to be acceptable based on engineering judgment and
operating experience.

REFERENCES 1. FSAR, Section 6.4.3.

2. FSAR, Section 6.4.4.

3. FSAR, Section 6.4.1.

4. FSAR, Section 6.4.2.

5. FSAR, Section 14.6.3.

(continued)
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0

REFERENCES
(continued)

BFN-UNIT 1

6. FSAR, Section 14.6.5.

7. 10 CFR 50, Appendix K.

8. FSAR, Section 6.5.3.

10 CFR 50.46.9.

TVA BFN System Design Criteria BFN-50-7032, Control
Air System - Units 1, 2, and 3.-

Memorandum from R.L. Baer (NRC) to V. Stello, Jr.
{NRC), "Recommended Interim Revisions to LCOs for ECCS
Components," December 1, 1975.

10 CFR 50, Appendix A, GDC'34, GDC 35, GDC 36, and
GDC 37.

10.

12.

13.. NEDC-32484P, "Brown's Ferry Nuclear Plant Units 1, 2,
and 3, SAFER/GESTR-LOCA Loss-of-Coolant Analysis,"
Revision 1, February 1996.

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

GE-NE-B13-01755-2, "Relaxation of ECCS Parameters,
Revision 2, December 1996.

14.

15.
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ECCS-Shutdown
B 3.5.2

B 3.5 EMERGENCY CORE COOLING SYSTEMS'(ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

B 3.5.2 ECCS-Shutdown.

BASES

BACKGROUND A description of the Core Spray (CS) System and the low
pressure coolant injection (LPCI) mode of the Residual Heat
Removal (RHR) System is provided in the Bases for LCO 3.5. 1,
"ECCS-Operating." For LCO 3.5.2, only one pump is required
for an OPERABLE subsystem, as stated in the LCO Bases below.

APPLICABLE
SAFETY ANALYSES

~ „

The ECCS performance is evaluated for the entire spectrum of
break sizes in the long term codling analysis (Ref. I) for a
postulated loss of coolant accident (LOCA). The ECCS

requirements are significantly reduced during shutdown since
a LOCA is not postulated to occur. However," some ECCS

capability may be required to restore and maintain the
reactor coolant level in the event of an inadvertent
draindown. It is reasonable to assume, based on engineering
judgement, that while in MODES 4 and 5, one low pressure
ECCS injection/spray subsystem can maintain adequate reactor
vessel water level in the event of an inadvertent vessel
draindown. To provide redundancy, a minimum of two low
pressure ECCS injection/spray subsystems are required to be
OPERABLE in MODES 4 and 5.

The low pressure ECCS subsystems satisfy Criterion 3 of the
NRC Policy Statement (Ref. 2).

LCO Two low pressure ECCS injection/spray subsystems are
required to be OPERABLE. The low pressure ECCS injection/
spray subsystems include CS subsystems and LPCI subsystems.
Each CS subsystem consists of one motor driven pump, piping,
and valves to transfer water from the suppression pool to
the reactor pressure vessel (RPV). Each LPCI subsystem
consists of one motor driven pump, piping, and valves to
transfer water from the suppression pool to the RPV. In
MODES 4 and 5, the LPCI crosstie valve is not required to be
closed. The necessary portions of the Emergency Equipment
Cooling Water System are also required

(continued)
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LCO
(continued)

to provide appropriate cooling to each required ECCS

subsystem.

An LPCI subsystem may be aligned for decay heat removal and
considered OPERABLE for the ECCS function, if it can be
manually realigned (remote or local) to the LPCI mode and is
not otherwise inoperable. Because of low pressure and low
temperature conditions in NODES 4 and 5, sufficient time
will be available to manually align and initiate LPCI.
subsystem operation to provide core cooling prior to
postul,ated..fuel uncovery.

APPLICABILITY OPERABILITY of the low pressure ECCS injection/spray
subsystems is required in NODES'4 and 5 to ensure adequate
coolant inventory and sufficient heat removal capability for
the irradiated fuel in the core in case of an inadvertent
draindown of the vessel. Requirements for ECCS OPERABILITY
during NODES I, 2, and 3 are discussed in the Applicability
section of the Bases for LCO 3.5.1. ECCS subsystems are not
required to be OPERABLE during NODE 5 with the spent fuel
storage pool gates removed and the water level maintained at
a 22 ft above the RPV flange and no operations with the
potential for draining the reactor vessel (OPDRVs) in
progress. If OPDRVs are in progress during NODE 5 with the
spent fuel storage pool gates removed and the water level
maintained at > 22 feet above the RPV flange, manual
initiation of the required subsystems is acceptable. This
provides sufficient coolant inventory to allow operator
action to terminate the inventory loss prior to fuel
uncovery in case of an inadvertent draindown.

The Automatic Depressurization System is not required to be
OPERABLE during NODES 4 and 5 because the RPV pressure is
x 150 psig, and the CS System and the LPCI subsystems can
provide core cooling without any depressurization of the
primary system.

The High Pressure Coolant Injection System is not required
to be OPERABLE during NODES 4 and 5 since the low pressure
ECCS injection/spray subsystems can provide sufficient flow
to the vessel.

0
BFN-UNIT I B 3.5-19
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BASES (continued)

ACTIONS . A. 1 and B. 1

If any one required low pressure ECCS injection/spray
subsystem is inoperable, the inoperable subsystem must be
restored to OPERABLE status in 4 hours. In this condition,
the remaining OPERABLE subsystem can provide sufficient
vessel flooding capability to recover from an inadvertent
vessel draindown. However, overall system reliability is
reduced because a single failure in the remaining OPERABLE
subsystem concurrent with a vessel draindown could result in
the ECCS .not being able to,perform its. intended function.
The 4 hour Completion'Time 'for restoring the required low
pressure ECCS injection/spray subsystem to OPERABLE status
is based on engineering judgment that considered the
remaining available subsystem and the low probability of a
vessel draindown event.

With the inoperable subsystem not restored to OPERABLE
status in the required Completion Time, action must be
immediately initiated to suspend operations with a potential
for draining the reactor vessel (OPDRVs) to minimize the
probability of a vessel draindown and the subsequent
potential for fission product release. Actions must
continue until OPDRVs are suspended.

C.l C.2 D.l D.2 and D.3

With both of the required ECCS injection/spray subsystems
inoperable, all coolant inventory makeup capability may be
unavailable. Therefore, actions must immediately be
initiated to suspend OPDRVs to minimize the probability of a
vessel draindown and the subsequent potential for fission
product release. Actions must continue until OPDRVs are
suspended. One ECCS injection/spray subsystem must also be
restored to OPERABLE status within 4 hours.

If at least one low pressure ECCS injection/spray subsystem
is not restored to OPERABLE status within the 4 hour
Completion Time, additional actions are required to minimize
any potential fission product release to the environment.
This includes ensuring secondary containment is OPERABLE;
two standby gas treatment subsystems are OPERABLE; and
secondary containment isolation capability (i.e., one
isolation valve and associated instrumentation are OPERABLE

(continued)

BFN-UNIT I B 3.5-20 Amendment *Rl



ECCS-Shutdown
B 3.5.2

BASES

ACTIONS C. I C.2 D. 1 D.2 and D.3 (continued)

or other acceptable administrative controls to assure
isolation capability) in each associated penetration flow
path not isolated that is assumed to be isolated to mitigate
radioactivity releases. OPERABILITY may be verified by an
administrative check, or by examining logs or other
information, to determine whether the components are out of
service for maintenance or other reasons. It is not
necessary to. perform the Surveillances needed to demonstrate
the OPERABILITY of the components. ,If, however, any
required component is inoperable, then it must be restored
to OPERABLE status. In this case, the Surveillance may need
to be performed to restore the component to OPERABLE status.
Actions must continue until all required components are
OPERABLE.

The 4 hour Completion Time to restore at least one low
pressure ECCS injection/spray subsystem to OPERABLE status
ensures that prompt action will be taken to provide the
required cooling capacity or to initiate actions to place
the plant in a condition that minimizes any potential
fission product release to the environment.

SURVEILLANCE
RE(UIREHENTS

SR 3.5.2.1

The minimum water level of -6.25 inches with or -7.25 inches
without differential pressure control, as indicated on
narrow range instrumentation, required for the suppression
pool is periodically verified to ensure that the suppression
pool will provide adequate net positive suction head (NPSH)
for the CS System and LPCI subsystem pumps, recirculation
volume, and vortex prevention. With the suppression pool
water level less than the required limit, all ECCS

injection/spray subsystems are inoperable.

The 12 hour Frequency of these SRs was developed considering
operating experience related to suppression pool water level
variations and instrument drift during the applicable NODES.

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.5.2.1 (continued)

Furthermore, the, 12 hour Frequency i.s considered adequate in
view of other indications available in the control room,
including alarms, to alert the operator to an abnormal
suppression pool water level condition.

SR 3.5.2.2 SR 3.5.2.4 and SR 3.5. .5
h

The Bases. provided for. SR 3.5.1.2, SR 3.5..1..6, and
SR 3.5.1.9 are applicable to SR-3.5.2.2; SR 3.5.2.4, and
SR 3.5.2.5, respectively.

SR 3.5.2.3

Verifying the correct alignment for manual, power operated,
and automatic valves in the -ECCS flow paths provides
assurance that the proper flow paths will.exist for ECCS

operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these valves were verified to be in the correct position
prior to locking, sealing, or securing. Aqvalve that
receives an initiation signal is allowed to gabe in a
nonaccident .position provided the valve will automatically
reposition in the proper stroke time. This SR does not
require any testing or valve manipulation; rather, it
involves verification that those valves capable of
potentially being mispositioned are in the correct position.
This SR does not apply to valves that cannot be
inadvertently misaligned, such as check valves. The 31 day
Frequency is appropriate because the valves are operated
under procedural control and the probability of their being
mispositioned during this time period is low.

In MODES 4 and 5, the RHR System may operate in the shutdown
cooling mode to remove decay heat and sensible heat from the
reactor. Therefore, RHR valves that are required for LPCI
subsystem operation may be aligned for decay heat removal.
Therefore, this SR is modified by a Note that allows one
LPCI subsystem of the RHR System to be considered OPERABLE
for the ECCS function if all the required valves in the LPCI

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.5.2.3 (continued)

flow path can be manually realigned (remote or local) to
allow injection into the RPV, and the system is not
otherwise inoperable. This will ensure adequate core
cooling if an inadvertent RPV draindown should occur.

REFERENCES

2.

NEDC-32484P, ."Browns Ferry Nuclear Plant Units 1, 2,
and 3, "SAFER/GESTR-LOCA Loss-of-Coolant Analysis,"
February 1996.

NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements,'" July 23, 1993.
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APPLICABILITY
(continued)

injection/spray subsystems can provide sufficient flow to
the RPV.

ACTIONS A.l and A.2

If the RCIC System is inoperable during MODE 1, or MODE 2
or 3 with reaGtor steam dome pressure ) 150 psig, and the
HPCI System is immediately verified -to be OPERABLE, the RCIC
System must be restored to OPERABLE. status within 14 days.
In this Condition, loss of the RCIC System will not affect
the overall plant capability to provide makeup inventory at
high reactor pressure since the HPCI System is the only high
pressure system assumed to function during a loss of coolant
accident (LOCA). OPERABILITY of HPCI is therefore
immediately verified when the RCIC System is inoperable.
This may be performed as an administrative check, by
examining logs or other information, to determine if HPCI is
out of service for maintenance or other reasons. It does
not mean it is necessary to perform the Surveillances needed
to demonstrate the OPERABILITY of the HPCI System. If the
OPERABILITY of the HPCI System cannot be verified, however,
Condition B must be immediately entered. Foe certain .

transients and abnormal events with no LOCA, RCIC (as
opposed to HPCI) is the preferred sour ce of makeup coolant
because of its relatively small capacity, which allows
easier control of the RPV water level. Therefore, a limited
time is allowed to restore the inoperable RCIC to OPERABLE

status.

The 14 day Completion Time is based on a reliability study
(Ref. 3) that evaluated the impact on ECCS availability,
assuming various components and subsystems were taken out of
service. The results were used to calculate the average
availability of ECCS equipment needed to mitigate the
consequences of a LOCA as a function of allowed outage times
(AOTs). Because of similar functions of HPCI and RCIC, the
AOTs (i.e., Completion Times) determined for HPCI are also
applied to RCIC.

(continued)
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~ BASES

ACTIONS
(continued)

B.l and 8.2

If the RCIC System cannot be restored to OPERABLE status
within the associated Completion Time, or if the HPCI System
is simultaneously inoperable, the plant must be brought to a
condition in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
12 hours and reactor steam dome pressure reduced to
< 150 psig 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.

SURVEILLANCE
RE(UIREMENTS

SR 3.5.3.1
r

The flow path piping has the potential to develop voids and
pockets of entrained air. Maintaining the pump discharge
line of the RCIC System full of water ensures that the
system will perform properly, injecting its full capacity
into the Reactor Coolant System upon demand. This will also
prevent a water hammer following an initiation signal. One
acceptable method of ensuring the line is full is to vent at
the high points. The 31 day Frequency is based on the
gradual nature of void buildup in the RCIC piping, the
procedural controls governing system operation, and
operating experience.

SR 3.5.3.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the RCIC flow path provides
assurance that the proper flow path will exist for RCIC
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position since these
valves were verified to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
initiation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition in the
proper stroke time. This SR does not require any testing or
valve manipulation; rather, it involves verification that
those valves capable of potentially being mispositioned are
in the correct position. This SR does not apply to valves

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.5.3.2 (continued)

that cannot be inadvertently misaligned, such as check
valves. For the RCIC System, this SR also includes the
steam flow path for the turbine and the flow controller
position.

P

The 31 day Frequency of this SR was derived from the
Inservice Testing Program requirements for performing valve
testing at least once every 92 days. The Frequency of

..31 days is further justified because the valves are operated
'under procedural control and because improper valve position
would affect only the RCIC System. This Frequency has been
shown to be acceptable through operating experience.

SR- 3.5.3.3 and SR 3.5.3.4

The RCIC"pump flow rates ensure that the system can maintain
reactor coolant inventory during pressurized conditions with
the RPV isolated. The flow tests for the RCIC System are
performed at two different pressure ranges such that system
capability to provide rated flow is tested both at the
higher and lower operating ranges of the system.
Additionally, adequate steam flow must be passing through

,~,the main turbine or turbine bypass valves to continue to
control reactor pressure when the RCIC System diverts steam
flow. Reactor steam pressure must be w 920 psig to perform
SR 3.5.3.3 and a 150 psig to perform SR 3.5.3.4. Adequate
steam flow is represented by reactor criticality for SR

3.5.3.3 and at least one turbine bypass valve > 50K open for
SR 3.5.3.4. Therefore, sufficient time is allowed after
adequate pressure and flow are achieved to perform these
SRs. Reactor startup is allowed prior to performing the low
pressure Surveillance because the reactor pressure is low
and the time allowed to satisfactorily perform the
Surveillance is short. Alternately, the low pressure
Surveillance test may be performed prior to startup using an
auxiliary steam supply. The reactor pressure is allowed to
be increased to normal operating pressure since it is
assumed that the low pressure Surveillance has been
satisfactorily completed and there is no indication or
reason to believe that RCIC is inoperable. Therefore, these
SRs are modified by Notes that state the Surveillances are
not required to be performed until 12 hours after the

BFN-UNIT 1 B 3.5-28
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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.5.3.3 and SR 3.5.3.4 (continued)

reactor steam pressure and flow are adequate to perform the~-
test.

A 92 day Frequency for SR 3.5.3.3 is consistent with the
Inservice Testing Program requirements. The 18 month
Frequency for SR 3.5.3.4 is based on the need to perform the
Surveillance under conditions that apply just prior to or
during a startup from a plant outage. .Operating experience
has shown that these components usually pass the SR when
performed at the 18 month Frequency, which is based on the
refueling cycle. Therefore, the Frequency was concluded to
be acceptable from a reliability standpoint.

SR 3.5.3.5

The RCIC System is required to actuate automatically in
order to perform its design function satisfactorily. This
Surveillance verifies that, with a required system
initiation signal (actual or simulated), the automatic
initiation logic of the RCIC System will cause the system to
operate as designed, including actuation of the, system
throughout its emergency operating sequence; .that is,
automatic pump startup and actuation of all automatic valves
to their required positions. This test also ensures the
RCIC System will automatically restart on an RPV low-low
water level (Level 2) signal received subsequent to an RPV
high water level (Level 8) trip. The LOGIC SYSTEM
FUNCTIONAL TEST performed in LCO 3.3.5.2 overlaps this
Surveillance to provide complete testing of the assumed
safety function.

The 18 month Frequency is based on the need to perform the
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 SR when performed at the 18 month Frequency, which
is based on the refueling cycle. Therefore, the Frequency
was concluded to be acceptable from a reliability
standpoint.

(continued)
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BASES

SURVEILLANCE
RE(UIREMENTS

SR 3.5.3.5. (continued)

This.SR is modified by a Note that excludes vessel injection
during the Surveillance. Since all active components are
testable and full flow can be demonstrated by recirculation
through the test line, coolant injection into the RPV is not
required during the Surveillance.

REFERENCES 1. 10..CFR 50, Appendix A, GDC 33.

2.

3"

4.

FSAR, Section 4.7.

Memorandum from R.L. Baer (NRC) to V. Stello, Jr.
(NRC), "Recommended -Interim Revisions -to LCOs for ECCS
Components," December 1, 1975.

NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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ECCS-Operating
B 3.5.1

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

B 3.5. 1 ECCS -Operating

BASES

BACKGROUND The ECCS are designed, in conjunction with the primary and
secondary containment, to limit the release of radioactive
materials to the. environment following a loss of coolant
accident (LOCA). The ECCS uses two independent methods
(flooding and spraying) to cool. the core during a LOCA. The
ECCS networ k consists of the High Pressure Coolant Injection
(HPCI) System, the Core Spray (CS) System, the low pressure
coolant injection (LPCI) mode of the Residual Heat Removal
(RHR) System, and the Automatic Depressurization System
(ADS . The suppression pool provides the required source of
water for the ECCS. Although no credit is taken in the
safety analyses for the condensate storage tank (CST), it is
capable of providing a source of water for the HPCI, RHR and
CS systems. The ECCS design requirements ensure that the
criteria of Reference 12 are satisfied.

On receipt of an initiation signal, ECCS pumps automatically
start; simultaneously, the system aligns and'the pumps
inject water, taken either from the CST or sQppression pool,
into the Reactor Coolant System (RCS) as RCS pressure is
overcome by the discharge pressure of the ECCS pumps.
Although the system is initiated, ADS action is delayed,
allowing the operator to interrupt the timed sequence if the
system is not needed. The HPCI pump discharge pressure
almost immediately exceeds that of the RCS, and the pump
injects coolant into the vessel to cool the core. If the
break is small, the HPCI System will maintain coolant
inventory as well as vessel level while the RCS is still
pressurized. If HPCI fails, it is backed up by ADS in
combination with LPCI and CS. In this event, either the
vessel would be manually depressurized, or the ADS timed
sequence would be allowed to time out and open the selected
safety/relief valves (S/RVs) depressurizing the RCS, thus
allowing the LPCI and CS to overcome RCS pressure and inject
coolant into the vessel. If the break is large, RCS

pressure initially drops rapidly and the LPCI and CS cool
the core.

(continued)
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BACKGROUND
(continued)

Water from the break returns to the suppression pool where
it is used again and again. Water in the suppression pool
may be'circulated through a heat exchanger cooled'by .the RHR

Service Water=System. Depending on the location and size of
the break, portions of the ECCS may be ineffective; however,
the overall design is effective in cooling the core
regardless of the size or location of the piping break.

All ECCS.subsystems are designed to ensure that no single
active component failure will prevent automatic initiation
and successful operation of the minimum required ECCS

equipment.
eI

The CS System (Ref. 1) is composed of two independent
subsystems. Each subsystem consists of two 50% capacity
motor=-driven pumps, a spr ay sparger above the core; and
piping and valves to transfer water from the suppression
pool to the sparger. The LOCA analysis (Ref. 13) requires
both pumps in a subsystem (loop) to be OPERABLE for the
subsystem to be OPERABLE. Failure of one CS pump results in
the loss of the associated CS loop for LOCA mitigation. The
CS System is designed to provide cooling to the reactor core
when reactor pressure is low. Upon receipt of an initiation
signal, the CS'umps in both subsystems are automatically
started (A pump immediately when offsite power" is available
and B, C, and D pumps approximately 7, 14, and 21 seconds
afterwards; if offsite power is not available, all pumps 7
seconds after AC power is available). When the RPV pressure
drops sufficiently, CS System flow to the RPV begins. A
full flow test line is provided to route water from and to
the suppression pool to allow testing of the CS System
without spraying water in the RPV.

LPCI is an independent operating mode of the RHR System.
There are two LPCI subsystems (Ref. 2), each consisting of
two motor driven pumps and piping and valves to transfer
water from the suppression pool to the RPV via the
corresponding recirculation loop.

The two LPCI pumps and associated motor operated valves in
each LPCI subsystem are powered from separate 4 kV shutdown
boards. Both pumps in an LPCI subsystem inject water into
the reactor vessel through a common inboard injection valve
and depend on the closure of the recirculation pump

(continued)
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(continued)
discharge valve following an LPCI injection signal.
Therefore, each LPCI subsystem's common inboard injection
valve and recirculation pump discharge valve are powered
from one of the two 4 kV shutdown boards associated with
that subsystem. The ability to provide power to the inboard
injection valve and the recirculation pump discharge valve
from two independent 4 kV shutdown boards ensures that a
single failure of a diesel generator (DG) will not result in
the failure of both LPCI pumps in one subsystem.

The two LPCI subsystems can be interconnected via the LPCI
cross tie valve; however, the cross tie valve is maintained
closed with its power removed to prevent loss of both LPCI
subsystems during a LOCA. The LPCI subsystems are designed
to provide core cooling at low RPV pressure. Upon receipt .

of an initiation signal, all four LPCI pumps are
automatically started (A pump immediately when offsite power
is available, and B, C, and D pumps approximately 7, 14, and
21 seconds afterwards; if offsite power is not available,
all pumps immediately when AC power is available). RHR

System valves in the LPCI flow path are automatically
positioned to ensure the proper flow path for water from the
suppression pool to inject into the recirculation loops.
When the RPV pressure drops sufficiently, the, LPCI flow to
the RPV, via the corresponding recirculation loop, begins.
The water then enters the reactor through the jet pumps.
Full flow test lines are provided for the four LPCI pumps to
route water from the suppression pool, to allow testing of
the LPCI pumps without injecting water into the RPV. These
test lines also provide suppression pool cooling capability,
as described in LCO 3.6.2.3, "RHR Suppression Pool Cooling."

The HPCI System (Ref. 3) consists of a steam driven turbine
pump unit, piping, and valves to provide steam to the
turbine, as well as piping and valves to transfer water from
the suction source to the core via the feedwater system
line, where the coolant is distributed within the RPV

through the feedwater sparger. Suction piping for the
system is provided from the CST and the suppression pool.
Pump suction for HPCI is normally aligned to the CST source
to minimize injection of suppression pool water into the
RPV. However, if the CST water supply is low, or if the
suppression pool level is high, an automatic transfer to the
suppression pool water source ensures a water supply for
continuous operation of the HPCI System. The steam supply

(continued)
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to the HPCI turbine is piped from a main steam line upstream
of the associated inboard main steam isolation valve.

The HPCI System is designed to provide core cooling for a
wide range of reactor pressures (150 psig to 1120 psig).
Upon receipt of an initiation signal, the HPCI turbine stop
valve and turbine control valve open and the turbine
accelerates to a specified speed. As the HPCI flow
increases, the turbine governor valve is automatically
adjusted to maintain design flow. Exhaust steam from the
HPCI turbine is discharged to the suppression pool. A full
flow test line is provided to route water from and to the
CST to allow testing of the HPCI System during normal
operation without injecting water into the RPV.

The ECCS pumps are provided with minimum flow bypass lines,
which discharge to the suppression pool. The valves in
these lines automatically open (for CS and RHR they are
already open) to prevent pump damage due to over heating when
other discharge line valves are closed. To ensure rapid
delivery of water to the RPV and to minimize water hammer
effects, all ECCS pump discharge lines are filled with
water. The LPCI and CS System discharge lines are kept full
of water using the pressure suppression chamber head tank or
condensate head tank. The HPCI System is normally aligned
to the CST. The height of water in the CST is sufficient to
maintain the piping full of water up to the first isolation
valve. The relative height of the feedwater line connection
for HPCI is such that the water in the feedwater lines keeps
the remaining portion of the HPCI discharge line full of
water.

The ADS (Ref. 4) consists of 6 of the 13 S/RVs. It is
designed to provide depressurization of the RCS during a
small break LOCA if HPCI fails or is unable to maintain
required water level in the RPV. ADS operation reduces the
RPV pressure to within the operating pressure range of the
low pressure ECCS subsystems (CS and LPCI), so that these
subsystems can provide coolant inventory makeup. Each of
the S/RVs used for automatic depressurization is equipped
with one air accumulator and associated inlet check valves.
The accumulator provides the pneumatic power to actuate the
valves.

(continued)
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APPLICABLE
SAFETY ANALYSES

The ECCS performance is evaluated for the entire spectrum of
break sizes for a postulated LOCA. The accidents for which
ECCS operation is required are presented in References 5 and
6. The required analyses and assumptions are defined in
Reference 7. The results of these analyses are described in
Reference 8.

-r

This LCO helps to ensure that the following acceptance
criteria for the ECCS, established by 10 CFR 50.46 (Ref. 9),
will be:met following a LOCA, assuming the worst case single
active component failure in the ECCS:

a. Haximum fuel element cladding temperature is x 2200'F;

b. Maximum cladding oxidation is x 0. 17 times the total
cladding thickness before oxidation;

c. Haximum hydrogen generation from a zirconium water
reaction is w 0.01 times the hypothetical amount that
would be generated if all of the metal in the cladding
surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react;

d. The core is maintained in a eoolable geometry; and
l

e. Adequate long term. cooling capability is maintained.

The limiting single failures are discussed in Reference 13.
For a large or small pipe break LOCA and events requiring
ADS operation, selected battery failure is considered the
most severe single failure. The remaining OPERABLE ECCS

subsystems provide the capability to adequately cool the
core and prevent excessive fuel damage.

The ECCS satisfy Criterion 3 of the NRC Policy Statement
(Ref. 14).

LCO ~ Each ECCS injection/spray subsystem and six ADS valves are
required to be OPERABLE. The ECCS injection/spray
subsystems are defined as the two CS subsystems, the two
LPCI subsystems, and one HPCI System. The low pressure ECCS

injection/spray subsystems are defined as the two CS

subsystems and the two LPCI subsystems.

(continued)
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(continued)

Mith less than the required number of ECCS subsystems
OPERABLE, the potential exists that during a limiting design
basis LOCA concurrent with the worst case single failure,
the limits specified in Reference 9 could be exceeded. All
ECCS subsystems and ADS must therefore be OPERABLE to
satisfy the single failure criterion required by
Reference 9.

LPCI subsystems may be considered OPERABLE during alignment
and operation for decay heat removal when below the actual
RHR low pressure permissive pressure in NODE 3, if capable
of being manually realigned (remote or local) to the LPCI
mode and not otherwise inoperable. At these low pressures
and decay heat levels, a reduced complement of ECCS
subsystems should provide the required core cooling, thereby
allowing operation of RHR shutddwn cooling when necessary.

APPLICABILITY All ECCS subsystems are required to be OPERABLE during
NODES 1, 2, and 3, when there is considerable energy in the
reactor core and core cooling would be required to prevent
fuel damage in the event of a break in the primary system
piping. In NODES 2 and 3, when reactor steam dome pressure
is x 150 psig, ADS and HPCI are not required to be OPERABLE
because the low pressure ECCS subsystems can provide
sufficient flow below this pressure. ECCS requirements for
NODES 4 and 5 are specified in LCO 3.5.2, "ECCS-Shutdown."

ACTIONS A.l

If any one low pressure ECCS injection/spray subsystem is
inoperable, the inoperable subsystem must be restored to
OPERABLE status within 7 days. In this condition, the
remaining OPERABLE subsystems provide adequate core cooling
during a LOCA. However, overall ECCS reliability is
reduced, because a single failure in one of the remaining
OPERABLE subsystems, concurrent with a LOCA, may result in
the ECCS not being able to perform its intended safety
function. The 7 day Completion Time is based on a
reliability study (Ref. 11) that evaluated the impact on
ECCS availability, assuming .various components and
subsystems were taken out of service. The results were used

(continued)

BFN-UNIT 2 B 3.5-6 Amendment *Rl



ECCS -Operating
B 3.5.1

BASES

ACTIONS A. 1 (continued)

to calculate the 'average availability of ECCS equipment
needed to mitigate the consequences of a LOCA as a function
of allowed outage times (i.e., Completion Times).

B.l and B.2

If the inoperable low pressure ECCS subsystem cannot be
restored to .OPERABLE status within the;associated Completion
Time,'he 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 and to MODE 4
within 36 hour s. 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.

C.l and C.2
'f

the HPCI System is inoperable and the RCIC System is
immediately-verified to be OPERABLE, the HPCI system must be
restored to OPERABLE status within 14 days. 'I'n this
Condition, adequate core cooling is ensured by the
OPERABILITY of the redundant and diverse low pressure ECCS

injection/spray subsystems in conjunction with ADS. Also,
the RCIC System will automatically provide makeup water at
most reactor operating pressures. Immediate verification, of
RCIC OPERABILITY is therefore required when HPCI is
inoperable. This may be performed as an administrative
check by examining logs or other information to determine if
RCIC is out of service for maintenance or other reasons. It
does not mean to perform the Surveillances needed to
demonstrate the OPERABILITY of the RCIC System. If the
OPERABILITY of the RCIC System cannot be verified, however,
Condition G must be immediately entered. If a single active
component fails concurrent with a design basis LOCA, there
is a potential, depending on the specific failure, that the
minimum required ECCS equipment will not be available. A
14 day Completion Time is based on a reliability study cited
in Reference ll and has been found to be acceptable through
operating experience.

$ C

(continued)
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ACTIONS
(continued)

0.1 and D.2

If any one low pressure ECCS injection/spray subsystem is
inoperable in addition to an inoperable HPCI System, the
inoperable low pressure ECCS injection/spray subsystem or
the HPCI System must be restored to OPERABLE status within
72 hours. In this Condition, adequate core cooling is
ensured by the OPERABILITY of the ADS and the remaining low
pressure ECCS subsystems. However, the overall ECCS
reliability is significantly reduced because a single
failure in one of the remaining OPERABLE subsystems
concurrent with a design basis LOCA may result in'the ECCS
not being able to perform -its intended safety function.
Since both a high pressure system (HPCI) and a low pressure
subsystem are inoperable, a more restrictive Completion Time
of 72 hours is required to restore either the HPCI System or
the low pressure ECCS injection/spray subsystem to OPERABLE
status. This Completion Time is based on a reliability
study c'ited in Reference ll and has be'en found to be
acceptable through operating experience.

E.l

The LCO requires six ADS valves to be OPERABLE"'in order to
provide the ADS function. Reference 13 contains the results
of an analysis that evaluated the effect of one ADS valve
being out of service. Per this analysis, operation of only
five ADS valves will provide the required depressurization.
However, overall reliability of the ADS is reduced, because
a single failure in the OPERABLE ADS valves could result in
a reduction in depressurization capability. Therefore,
operation is only allowed for a limited time. The 14 day
Completion Time is based on a reliability study cited in
Reference ll and has been found to be acceptable through
operating experience.

F. 1 and F.2

If any one low pressure ECCS injection/spray subsystem is
inoperable in addition to one inoperable ADS valve, adequate
core cooling is ensured by the OPERABILITY of HPCI and the
remaining low pressure ECCS injection/spray subsystem.
However, overall ECCS reliability is reduced because a

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

s'ingle active component failure concurrent with -a design
basis LOCA could result in the minimum required ECCS
equipment not being available. Since both a high pressure
system (ADS) and a low pressure subsystem are inoperable, a
more restrictive Completion Time of 72 hours is required to
restore either the low pressure ECCS subsystem or the ADS
valve to OPERABLE status. This Completion Time is based on
a reliability study cited in Reference ll and has been found
to be acceptable through operating experience.

G.l and G.2

If any Required Action and associated Completion Time of
Condition C, D, E, or F is not met, or if two or more ADS
valves are inoperable, the plant must be brought to a
condition in which the LCO does not apply. -To achieve this
status, the plant must be brought to at least MODE 3 within
12 hours and reactor steam dome pressure reduced to
x 150 psig 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.

When multiple ECCS subsystems are inoperable, as stated in
Condition H, the plant is in a condition outside of the
accident analyses. Therefore, LCO 3.0.3 must be entered
immediately.

SURVEILLANCE
RE(UIREMENTS

SR 3.5.1.1

The flow path piping has the potential to develop voids and
pockets of entrained air. Maintaining the pump discharge
lines of the HPCI System, CS System, and LPCI subsystems
full of water ensures that the ECCS will perform properly,
injecting its full capacity into the RCS upon demand. This
will also prevent a water hammer following an ECCS
initiation signal. One acceptable method of ensuring that

BFN-UNIT 2 B 3.5-9
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SURVEILLANCE
RE(UIREMENTS

SR 3.5. 1. 1 (continued)

the lines 'are full is to vent at the high points. The
31 day Frequency is based on the gradual nature of void
buildup in the ECCS piping, the procedural controls
governing system operation, and operating experience.

SR 3.5.1.2

Verifying the correct alignment for. manual, power operated„.
and automatic valves'in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS

operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position since these
were verified to be in the correct position prior. to
locking, sealing, or securing. A valve that receives an
initiation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition in the
proper stroke time. This SR does not require any testing or
valve manipulation; rather, it involves verification that
those valves capable of potentially being mispositioned are
in the correct position. This SR does not apply to valves
that cannot be inadvertently misaligned, such as check
valves. For the HPCI System, this SR also includes the
steam flow path for the turbine and the flow controller
position.

The 31 day Frequency of this SR was derived from the
Inservice Testing Program requirements for performing valve
testing at least once every 92 days. The Frequency of
31 days is further justified because the valves are operated
under procedural control and because improper valve position
would only affect a single subsystem. This Frequency has
been shown to be acceptable through operating experience.

This SR is modified by a Note that allows LPCI subsystems to
be considered OPERABLE during alignment and operation for
decay heat removal with reactor steam dome pressure less
than the RHR low pressure permissive pressure in MODE 3, if
capable of being manually realigned (remote or local) to the
LPCI mode and not otherwise inoperable. This allows
operation in the RHR shutdown cooling mode during MODE 3, if
necessary.

(continued)
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SURVEILLANCE
REQUIREMENTS

(continued)
I

SR 3.5.1.3

Verification every 31 days that ADS air supply header.
pressure is a 81 psig ensures adequate air pressure for
reliable ADS operation. The accumulator on each ADS valve
provides pneumatic pressur e for valve actuation. The design
pneumatic supply pressure requirements for the accumulator
are such that, following a failure of the pneumatic supply
to the accumulator,, at least two valve actuations can occur
with the drywell at 62.5X of design pressure plus three
additional actuations at 0 psig drywell pressure (Ref. 10). ~

The ECCS safety analysis assumes only one actuation to
achieve the depressurization required for operation of the
low pressure ECCS. This minimum required pressure of
> 81 psig is provided by the Drywell Control Air System.
The 31 day Frequency takes into'onsideration administrative
controls over operation of the air system and alarms for low
air pressure.

SR 3.5.1.4

Verification every 31 days that the LPCI cross tie valve is
closed and power to its operator is disconnected ensures
that each LPCI subsystem remains independent and a failure
of the flow path in one subsystem will not affect the flow
path of the other LPCI subsystem. Acceptable methods of
removing power to the operator include de-'energizing breaker
control power or racking out or removing the breaker. If
the LPCI cross tie valve is open or power has not been
removed from the valve operator, both LPCI subsystems must
be considered inoperable. The 31 day Frequency has been
found acceptable, considering that these valves are under
strict administrative controls that will ensure the valves
continue to remain closed with either control or motive
power removed.

SR 3.5.1.5

Cycling the recirculation pump discharge valves through one
complete cycle of full travel demonstrates that the valves
are mechanically OPERABLE and will close when required.
Upon initiation of an automatic LPCI subsystem injection
signal, these valves are required to be closed to ensure

(continued)
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SR 3.5. 1.5 (continued)

full LPCI subsystem flow injection in the reactor via the
recirculation jet pumps.

The specified Frequency is once prior to entering HODE 2
from NODE 3 or 4. However, this SR is modified by two
Notes. Note 1 states the Surveillance is only required to
be performed when in HODE 4 > 48 hours. Note 2 states that
the Surveillance is not required to be performed if
performed within the previous 31 days. Verification prior
to entering HODE 2 from HODE 3 or 4, only if in NODE 4 > 48
hours, is an exception to the normal Inservice Testing
Program generic valve cycling Frequency of 92 days, but is
considered acceptable due to the demonstrated reliability of
these valves. The 48 hours is intended to indicate an
outage of sufficient duration to allow for scheduling and
proper performance of the Surveillance. If the valve is
inoperable and in the open position, the associated LPCI
subsystem must be declared inoperable.

SR 3.5.1.6 SR 3.5.1.7 and SR 3.5.1.8

The performance requirements of the low pressure ECCS pumps
are determined through application of the 10 CFR 50,
Appendix K criteria (Ref. 7). This periodic Surveillance is
performed (in accordance with the ASHE Code, Section XI,
requirements for the ECCS pumps) to verify that the ECCS

pumps will develop the flow rates required by the respective
analyses. The low pressure ECCS pump flow rates ensure that
adequate core cooling is provided to satisfy the acceptance
criteria of References 13 and 15. The pump flow rates are
verified against a system head equivalent to the RPV
pressure expected during a LOCA. The total system pump
outlet pressure is adequate to overcome the elevation head
pressure between the pump suction and the vessel discharge,
the piping friction losses, and RPV pressure present during
a LOCA. These values may be established by testing or
analysis or during preoperational testing.

The flow tests for the HPCI System are performed at two
different pressure ranges such that system capability to
provide rated flow is tested at both the higher and lower
operating ranges of the system. Additionally, adequate

(continued)
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SR 3.5.1.6 SR 3.5. 1.7 and SR 3.5. 1.8 (continued)

steam flow .must be passing through the main turbine.
or"'urbinebypass valves to continue to control reactor

pressure when the HPCI System diverts steam flow. Reactor
steam pressure must be a 920 psig to perform SR 3.5.1.7 and
a 150 psig to perform SR 3.5.1.8. Adequate steam flow
isrepresented by reactor power a 2.51. for SR 3.5.1.7 and at
least two turbine bypass valves open for SR 3.5.1.8.
Therefore; sufficient time is allowed after adequate
pressure and =f1,ow..are. achieved to perform these tests.
Reactor startup is allowed prior to performing the low
pressure Surveillance test because the reactor pressure is
low and the time allowed to satisfactorily perform the
Surveillance test is short. Alternately, the low pressure
Surveillance test may be performed prior to startup using an
auxiliary steam supply. .The reactor pressure is allowed to
be increased to normal operating pressure since it is
assumed that the low pressure test has.been satisfactorily
completed and there is no indication or reason to believe
that HPCI is inoperable.

Therefore, SR 3.5.1.7 and SR 3.5. 1.8 are modified by Notes
that state the Surveillances are not required to be
performed until 12 hours after the reactor steam pressure
and flow are adequate to perform the test.

The Frequency for SR 3.5. 1.6 and SR 3.5.1.7 is in accordance
with the Inservice Testing Program requirements. The
18 month Frequency for SR 3.5.1.8 is based on the need to
perform the Surveillance under the conditions that apply
just prior to or during a startup from a plant outage.
Operating experience has shown that these components usually
pass the SR when performed at the 18 month Frequency, which
is based on the refueling cycle. Therefore, the Frequency
was concluded to be acceptable from a reliability
standpoint.

SR 3.5.1.9

The ECCS subsystems are required to actuate automatically to
perform their design functions. This Surveillance verifies
that, with a required system initiation signal (actual or
simulated), the automatic initiation logic of HPCI, CS, and

(continued)
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SR 3.5. 1.9 (continued)

LPCI will cause the systems or subsystems to operate as
designed, including actuation of the system throughout its
emergency operating sequence, automatic pump startup and
actuation of all automatic valves to their required
positions. This SR also ensures that the HPCI System
willautomatically restart on an RPV low-low water level
(Level 2) signal received subsequent to an RPV high water
level (Level 8) trip and that the suction is automatically
transferred from the.CST to the suppression pool.'he LOGIC
SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1 overlaps
this Surveillance to provide complete testing of the assumed
safety function.

The 18 month Frequency is based 'on the need to perform the
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 SR when performed at the 18 month Frequency, which
is based on the refueling cycle. Therefore, the Frequency
was concluded to be acceptable from a reliability
standpoint.

This SR is modified by a Note that excludes vessel
injection/spray during the Surveillance. Since all active
components are testable and full flow can be demonstrated by
recirculation through the test line, coolant injection into
the RPV is not required during the Surveillance.

SR 3.5.1.10

The ADS designated S/RVs are required to actuate
automatically upon receipt of specific initiation signals.-
A system functional test is performed to demonstrate that
the mechanical portions of the ADS function (i.e.,
solenoids) operate as designed when initiated either by an
actual or simulated initiation signal, causing proper
actuation of all the required components. SR 3.5.1.11 and
the LOGIC SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1
overlap this Surveillance to provide complete testing of the
assumed safety function.

(continued)
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SR 3.5. 1.10 (continued)

The 18 month Frequency is based on the need to perform the
Surveillance under the conditions that apply during a plant
outage and the potenti,al for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown that these components usually
pass the SR when performed at the 18 month Frequency, which
is based on the refueling cycle. Therefor e, the Frequency
was concluded to be acceptable from a reliability
standpoint.

This SR is modified by a Note that excludes valve actuation.
This prevents an RPV pressure blowdown.

SR 3.5.1.11

A manual actuation of each ADS valve is performed to verify
that the valve and solenoid are functioning properly and
that no blockage exists in the S/RV discharge lines. This
is demonstrated by the response of the turbine control or
bypass valve or by a change in the measured flow or by
any other method suitable to verify steam flow; Adequate
reactor steam dome pressure must be available to perform
this test to avoid damaging the valve. Also, adequate steam
flow must be passing through the main turbine or turbine
bypass valves to continue to control reactor pressure when
the ADS valves diver t steam flow upon opening. Sufficient
time is therefore allowed after the required pressure and
flow are achieved to perform this SR. Adequate pressure at
which this SR is to be performed is 920 psig (the pressure
recommended by the valve manufacturer). Adequate steam flow
is represented by at least 3 turbine bypass valves open.
Reactor startup is allowed prior to performing this SR
because valve OPERABILITY and the setpoints for overpressure
protection are verified, per ASME requirements, prior to
valve installation. Therefore, this SR is modified by a
Note that states the Surveillance is not required to be
performed until 12 hours after reactor steam pressure and
flow are adequate to perform the test. The 12 hours allowed
for manual actuation after the required pressure is reached
is sufficient to achieve stable conditions and provides
adequate time to complete the Surveillance. SR 3.5.1.10 and
the LOGIC SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1

(continued)
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SR 3.5.1.,11 (continued)

overlap this Surveillance to provide complete testing of the
assumed safety function.

The Frequency of 18 months is based on the need to perform
the Surveillance under the conditions that apply just prior
to or during a startup from a plant outage. Operating
experience has shown that these components usually pass the
SR when performed at the 18 month Frequency, which is based
on the refueling cycle. Therefore, the Frequency was
concluded to''be acceptable from a reliability standpoint.

SR 3.5;1.12

Verification every 18 months of the automatic transfer
capability between the normal and alternate power supply
(480 V shutdown boards) for the RNOV boards which supply
power for each LPCI subsystem inboard injection valve and
each recirculation pump discharge valve demonstrates that AC

electrical power is available to operate these valves
following loss of power to one of the 4 kV shutdown boards.
The ability to provide power to the inboard injection valve
and the recirculation pump discharge valve from two
independent 4 kV shutdown boards ensures that single failure
of an EDG will not result in the failure of both LPCI pumps
in one subsystem. Therefore, the failure of the automatic
transfer capability will result in the inoperability of the
affected LPCI subsystem. The 18 month Frequency has been
found to be acceptable based on engineering judgment and
operating experience.

REFERENCES 1. FSAR, Section 6.4.3.

2. FSAR, Section 6.4.4.

3. FSAR, Section 6.4.1.

4. FSAR, Section 6.4.2.

5. FSAR, Section 14.6.3.

(continued)
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REFERENCES '. FSAR, Section 14.6.5.
(continued)

7. 10 CFR 50, Appendix K.

8. FSAR, Section 6.5.3.

9. 10 CFR
50.46.'0.

TVA BFN System Design Criteria BFN-50-7032, Control
Air System - Units 1, 2, and 3.

ll; Hemorandum from R;L. Baer (NRC) to V. Stello, Jr.
(NRC), "Recommended Interim Revisions to .LCOs .for ECCS
Components," December 1, 1975.

12. 10 CFR 50, Appendix A, GDC'4, GDC 35, GDC 36, and
GDC 37.

13. NEDC-32484P, "Browns Ferry Nuclear Plant Units 1, 2,
and 3, SAFER/GESTR-LOCA Loss-of-Coolant Accident
Analysis," Revision 1, February 1996.

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

15. GE-NE-B13-01755-2, "Relaxation of ECCS Parameters,
Revision 2, December 1996.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

B 3.5.2 ECCS -Shutdown

BASES

BACKGROUND A description of the Core Spray (CS) System and the low
pressure coolant injection (LPCI) mode of the Residual Heat
Removal .(RHR) System is provided in the Bases for LCO 3.5. 1,
"ECCS- Operating." For LCO 3.5.2, only one pump is required
for an .OPERABLE subsystem, as stated in the LCO Bases below.

0

APPLICABLE
SAFETY ANALYSES

The ECCS performance is evaluated for the entire spectrum of
break sizes in the long term cooling analysis (Ref. 1) for a
postulated loss of coolant accident (LOCA). The ECCS

requirements are significantly reduced during shutdown since
a LOCA is not postulated to occur. However, some ECCS

capability may be required to restore and maintain the
reactor coolant level in the event of an inadvertent
draindown. It is reasonable to assume, based on engineering
judgement, that while in MODES 4 and 5, one low pressure
ECCS injection/spray subsystem can maintain adequate reactor
vessel water level in the event of an inadvertent vessel
draindown. To provide redundancy, a minimum of two low
pressure ECCS injection/spray subsystems are required to be
OPERABLE in MODES 4 and 5.

The low pressure ECCS subsystems satisfy Criterion 3 of the
NRC Policy Statement (Ref. 2).

LCO Two low pressure ECCS injection/spray subsystems are
required to be OPERABLE. The low pressure ECCS injection/
spray subsystems include CS subsystems and LPCI subsystems.
Each CS subsystem consists of one motor driven pump, piping,
and valves to transfer water from the suppression pool to
the reactor pressure vessel (RPV). Each LPCI subsystem
consists of one motor driven pump, piping, and valves to
transfer water from the suppression pool to the RPV. In
MODES 4 and 5, the LPCI crosstie valve is not required to be
closed. The necessary portions of the Emergency Equipment

(continued)
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LCO
(continued)

Cooling Water System are also required to provide adequate
cooling to each required ECCS subsystem.

An LPCI subsystem may be aligned for decay heat removal and
considered OPERABLE for the ECCS function, if it can be
manually realigned (remote or local) to the LPCI mode and is

'not otherwise inoperable. Because of low pressure and low
temperature conditions in MODES 4 and 5, sufficient time
will be available to manually align and.initiate LPCI
subsystem operation to provide core cooling prior to
postulated, fuel.uncovery:.

APPLICABILITY OPERABILITY of the low pressure ECCS injection/spray
subsystems is required in NODES'4 and 5 to ensure adequate
coolant inventory and sufficient heat removal capability for
the irradiated fuel in the core in case of an inadvertent
draindown of the vessel. Requirements for ECCS OPERABILITY
during NODES I, 2, and 3 are discussed in the Applicability
section of the Bases for LCO 3.5.1. ECCS subsystems are not
required to be OPERABLE during NODE 5 with the spent fuel
storage pool gates removed and the water level maintained at
a 22 ft above the RPV flange and no operations with the
potential for draining the reactor vessel (OPDRVs) in
progress. If OPDRVs are in progress during NODE 5 with the
spent fuel storage pool gates removed and the water level
maintained at > 22 feet above the RPV flange, manual
initiation of the required subsystems is acceptable. This
provides sufficient coolant inventory to allow operator
action to terminate the inventory loss prior to fuel
uncovery in case of an inadvertent draindown.

The Automatic Depressurization System is not required to be
OPERABLE during NODES 4 and 5 because the RPV pressure is
~ 150 psig, and the CS System and the LPCI subsystems can
provide core cooling without any depressurization of the
primary system.

The High Pressure Coolant Injection System is not required
to be OPERABLE during NODES 4 and 5 since the low pressure
ECCS injection/spray subsystems can provide sufficient flow
to the vessel.

(continued)
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ACTIONS A.l and B.l

If any one required low pressure ECCS injection/spray
subsystem is inoperable, the inoperable subsystem must be
restored to OPERABLE status in 4 hours. In this condition,
the remaining OPERABLE subsystem can provide sufficient
vessel flooding capability to recover from an inadvertent
vessel draindown. However, overall system reliability is
reduced because a single failure-in the remaining OPERABLE
subsystem concurrent with a vessel draindown could result in
the ECCS.not being able to perform its intended function.
The 4 hour Completion Time for restoring the required low
pressure ECCS injection/spray subsystem to OPERABLE status
is based on engineering judgment that considered the
remaining available subsystem and the low probability of a
vessel draindown event.

With the inoperable subsystem not restored to OPERABLE
status in the required Completion Time, action must be
immediately initiated to suspend operations with a potential
for draining the reactor vessel (OPDRVs) to minimize the
probability of a vessel draindown and the subsequent
potential for fission product release. Actions must
continue until OPDRVs are suspended.

I

C.l C.2 D.l D.2 and D.3

With both of the required ECCS injection/spray subsystems
inoperable, all coolant inventory makeup capability may be
unavailable. Therefore, actions must immediately be
initiated to'uspend OPDRVs to minimize the probability of a
vessel draindown and the subsequent potential for fission
product release. Actions must continue until OPDRVs are
suspended. One ECCS injection/spray subsystem must also be
restored to OPERABLE status within 4 hours.

If at least one low pressure ECCS injection/spray subsystem
is not restored to OPERABLE status within the 4 hour
Completion Time, additional actions are required to minimize
any potential fission product release to the environment.
This includes ensuring secondary containment is OPERABLE;
two standby gas treatment subsystems are OPERABLE; and
secondary containment isolation capability (i.e., one
isolation valve and associated instrumentation are OPERABLE

(continued)

BFN-UNIT 2 8 3.5-20 Amendment *Rl





ECCS-Shutdown
B 3.5.2

ACTIONS C.l C.2 D.l 0.2 and D.3 (continued)

or other acceptable administrative controls to assure
isolation capability) in each associated penetration flow --
path not isolated that is assumed to be isolated to mitigate
radioactivity releases. OPERABILITY may be verified by an
administrative check, or by examining logs or other
information, to determine whether the components are out rof
service for maintenance or other reasons. It is not
necessary to perform the Surveillances needed to demonstrate
the OPERABILITY:of the components. If, however;.any
required component is inoperable, then it must be restored
to OPERABLE status. In this case, the Surveillance may need
to be performed to restore the component to OPERABLE status.
Actions must continue until all required components are
OPERABLE.

The 4 hour Completion Time,to restore at least one low
pressure ECCS injection/spray subsystem to OPERABLE status
ensures that prompt action will be taken to provide the
required cooling capacity or to initiate actions to place
the plant in a condition that minimizes any potential
fission product release to the environment.

SURVEILLANCE
RE(UIREHENTS

SR 3.5.2.1

The minimum water level of -6.25 inches with or -7.25 inches
without differential pressure control, as indicated on
narrow range instrumentation, required for the suppression
pool is periodically verified to ensure that the suppression
pool will provide adequate net positive suction head (NPSH)
for the CS System and LPCI subsystem pumps, recirculation
volume, and vortex prevention. With the suppression pool
water level less than the required limit, all ECCS

injection/spray subsystems are inoperable.

The 12 hour Frequency of these SRs was developed considering
operating experience related to suppression pool water level
variations and instrument drift during the applicable NODES.

BFN-UNIT 2 B 3.5-21
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SURVEILLANCE
REQUIREMENTS

SR 3.5.2. 1 (continued)

Furthermore, the 12 hour Frequency is considered adequate in
view of other indications available in the control room,
including alarms, to alert the operator to an abnormal
suppression pool water level condition.

SR 3.5.2.2 SR 3.5.2.4 and SR 3.5.2.5

The Bases provided for SR 3.5. 1.1, SR 3.5. 1.6„ and
SR 3.5. 1.9 are applicable to SR 3.5.2.2, SR 3.5.2.4, and
SR 3.5.2.5, respectively.

SR 3.5.2.3

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides
assurance that 'the proper flow paths will exist for ECCS

operation. This SR does not apply to valves that ar'
locked, sealed, or otherwise secured in position, since
these valves were verified to be in the correct position
prior to locking, sealing, or securing. A valve that
receives an initiation signal is allowed to be in a
nonaccident position provided the valve will automatically
reposition in the proper stroke time. This SR does not
require any testing or valve manipulation; rather, it
involves verification that those valves capable of
potentially being mispositioned are in the correct position.
This SR does not apply to valves that cannot be
inadvertently misaligned, such as check valves. The 31 day
Frequency is appropriate because the valves are operated
under procedural control and the probability of their being
mispositioned during this time period is low.

In MODES 4 and 5, the RHR System may operate in the shutdown
cooling mode to remove decay heat and sensible heat from the
reactor. Therefore, RHR valves that are required for LPCI
subsystem operation may be aligned for decay heat removal.
Therefore, this SR is modified by a Note that allows one
LPCI subsystem of the RHR System to be considered OPERABLE
for the ECCS function if all the required valves in the LPCI

BFN-UNIT 2 B 3.5-22
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SURVEILLANCE
RE(UIREPENTS

SR 3.5.2.3 (continued)

flow path can be manually realigned (remote or local) to
allow injection into the RPV, and the system is not
otherwise inoperable. This will ensure adequate core
cooling if an inadvertent RPV draindown should occur.

REFERENCES 1. NEDC-32484P, "Browns Ferry Nuclear Plant Units 1, 2,
and 3, "SAFER/GESTR-LOCA Loss-,of-.Coolant Accident
Analysis," February 1996.

2. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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(continued)

injection/spray subsystems can provide sufficient flow to
the RPV.

ACTIONS A.l and A.2

If the RCIC System is inoperable during NODE I, or NODE 2
or 3 with reactor steam dome pressure ) 150 psig, and the
HPCI System is immediately verified to be OPERABLE, the RCIC
System must be restored to OPERABLE status within 14 days.
In this Condition, loss of the RCIC System will not affect
the overall plant capability to provide makeup inventory at
high reactor pressure since the HPCI System is the only high
pressure system assumed to function during a loss of coolant
accident (LOCA). OPERABILITY of HPCI is therefore
immediately verified when the RCIC System is inoperable.
This may be performed as an administrative check, by
examining logs or other information,- to determine if HPCI is
out of service for maintenance or other reasons. It does
not mean it is necessary to perform the Surveillances needed
to demonstrate the OPERABILITY of the HPCI System. If the
OPERABILITY of the HPCI System cannot be verified, however,
Condition B must be immediately entered. For certain
transients and abnormal events with no LOCA, RCIC (as
opposed to HPCI) is the preferred source of makeup coolant
because of its relatively small capacity, which allows
easier control of the RPV water level. Therefore, a limited
time is allowed to restore the inoperable RCIC to OPERABLE
status.

The 14 day Completion Time is based on a reliability study
(Ref. 3) that evaluated the impact on ECCS availability,
assuming various components and subsystems were taken out of
service. The results were used to calculate the average
availability of ECCS equipment needed to mitigate the
consequences of a LOCA as a function of allowed outage times
(AOTs). Because of similar functions of HPCI and RCIC, the
AOTs (i.e., Completion Times) determined for HPCI are also
applied to RCIC.

(continued)
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ACTIONS
(continued)

B.l and B.2

If the RCIC System cannot be restored to OPERABLE status
within the associated Completion Time, or if the HPCI System
is simultaneously inoperable, the plant must be brought to a
condition in which the LCO does not apply. To achieve this
status, the plant must be brought to at least NODE 3 within
12 hours and reactor steam dome pressure reduced to
a 150 psig 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.

SURVEILLANCE
REQUIREMENTS

SR 3.5.3.1

The flow path piping has the potential to develop voids and
pockets of entrained air. Maintaining .the pump discharge
line of the RCIC System ful.l of water ensures that the
system will perform properly, injecting its full capacity
into the Reactor Coolant System upon demand. This will also
prevent a water hammer following an initiation signal. One
acceptable method of ensuring the line is full is to vent at
the high points. The 31 day Frequency is based on the
gradual nature of void buildup in the RCIC piping, the
procedural controls governing system operation, and
operating experience.

SR 3.5.3.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the RCIC flow path provides
assurance that the proper flow path will exist for RCIC
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position since these
valves were verified to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
initiation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition in the
proper stroke time. This SR does not require any testing or
valve manipulation; rather, it involves verification that
those valves capable of potentially being mispositioned are
in the correct position. This SR does not apply to valves

(continued)
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SURVEILLANCE
RE(UIREMENTS

SR 3.5.3.2 (continued)

that cannot be inadvertently misaligned, such as check
valves. For the RCIC System, this SR also includes the
steam flow path for the turbine and the flow controller
position.

The 31 day Frequency of this SR was derived from the
Inservice Testing Program requirements for performing valve
testing at least once every 92 days. The. Frequency'of
31 days 'is"further justified because the valves are operated
under proc'edural control and because improper valve position
would affect only the RCIC System. This Frequency has been
shown to be acceptable through operating experience.

SR 3.5.3.3 and SR 3.5.3.4
'

The RCIC pump flow rates ensure that the system can maintain
reactor coolant inventory during pressurized conditions with
the RPV isolated. The flow tests for the RCIC System are
performed at two different pressure ranges such that system
capability to provide rated flow is tested both at the
higher and lower operating ranges of the system. i
Additionally, adequate steam flow must be passing through
the main turbine or turbine bypass valves to continue to
control reactor pressure when the RCIC System diverts steam
flow. Reactor steam pressure must be a 920 psig to perform
SR 3.5.3.3 and a 150 psig to perform SR 3.5.3.4. Adequate
steam flow is represented by reactor criticality for SR

3.5.3.3 and at least one turbine bypass valve ) 50K open for
SR 3.5.3.4. Therefore, sufficient time is allowed after
adequate pressure and flow are achieved to perform these
SRs. Reactor startup is allowed prior to performing the low
pressure Surveillance because the reactor pressure is low
and the time allowed to satisfactorily perform the
Surveillance is short. Alternately, the low pressure
Surveillance test may be performed prior to startup using an
auxiliary steam supply. The reactor pressure is allowed to
be increased to normal operating pressure since it is
assumed that the low pressure Surveillance has been
satisfactorily completed and there is no indication or
reason to believe that RCIC is inoperable. Therefore, these
SRs are modified by Notes that state the Surveillances are
not required to be performed until 12 hours after the

(continued)
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SURVEILLANCE
RE(UIREMENTS

SR 3.5.3.3 and SR 3.5.3.4 (continued)

reactor steam pressure and flow are adequate to perform the
test.

A 92 day Frequency for SR 3.5.3.3 is consistent with the
Inservice Testing Program requirements.'he 18 month
Frequency for SR 3.5.3.4 is based on the need to perform the
Surveillance under conditions that apply just prior to or
during a startup from a plant outage. Operating experience
has shown that these components usually pass the SR when
performed at the 18 month'Frequency, which is based on the
refueling cycle. Therefore, the Frequency was concluded to
be acceptable from a reliability standpoint.

SR 3.5.3.5

The RCIC System is required to actuate automatically in
order to perform its design function satisfactorily.- This
Surveillance verifies that, with a required system
initiation signal (actual or simulated), the automatic
initiation logic of the RCIC -System will cause the system to
operate as designed, including actuation of the system
throughout its emergency operating sequence; that'is,
automatic pump startup and actuation of all automatic valves
to their required positions. This test also ensures the
RCIC System will automatically restart on an RPV low-low
water level (Level 2) signal received subsequent to an RPV
high water level (Level 8) trip. The LOGIC SYSTEM
FUNCTIONAL TEST performed in LCO 3.3.5.2 overlaps this
Surveillance to provide complete testing of the assumed
safety function.

The 18 month Frequency is based on the need to perform the
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 SR when performed at the 18 month Frequency, which
is based on the refueling cycle. Therefore, the Frequency
was concluded to be acceptable from a reliability
standpoint.

(continued)
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SURVEILLANCE
REQUIREHNTS

SR 3.5.3.5 (continued)

This SR is modified by a Note that excludes .vessel injection
during the Surveillance. Since all active components are
testable and full flow can be demonstrated by recirculation
through the test line, coolant injection into the RPV is not
required during the Surveillance.

REFERENCES l. 10 CFR 50, Appendix. A, GDC 33.

2; FSAR, Section 4.7.
I

3. Memorandum from R.L. Baer (NRC) to V. Stello, Jr.
(NRC), "Recommended Interim Revisions to LCOs for ECCS
Components," December 1, 1975.

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

BFN-UNIT 2 B 3.5-30 Amendment *Rl



BROWNS FERRY NUCLEARPLANT- IMPROVED TECHNICALSPECIFICATIONS
SECTION 3.5

LIST OF REVISED PAGES

UNIT3 ITS BASES (Revised pages marked *Rl)

Replaced B 3.5-1 with B 3.5-1 Revision 1**
Replaced B 3.5-2 with B 3.5-2 Revision 1**
Replaced B 3.5-3 with B 3.5-3 Revision 1*~

Replaced B 3.54 with B 3.5< Revision 1**
Replaced B 3.5-5 with B 3.5-5 Revision 1

Replaced B 3.54 with B 3.54 Revision 1

Replaced B 3.5-7 with B 3.5-7 Revision 1**
Replaced B 3.5-8 with B,3.5-8 Revision 1*~ .

Replaced B 3.5-9 with B 3.5-9 Revision 1

Replaced B 3.5-10 with B 3.5-10 Revision 1~*

Replaced B 3.5-11 with B 3.5-11 Revision 1

Replaced B 3.5-12 with B 3.5-12 Revision 1

Replaced B 3.5-13 with B 3.5-13 Revision 1

Replaced B 3.5-14 with B 3.5-14 Revision 1**
Replaced B 3.5-15 with B 3.5-15 Revision 1

Replaced B 3.5-16 with B 3.5-16 Revision 1~*

Replaced B 3.5-17 with B 3.5-17 Revision 1

Replaced B 3.5-18 with B 3.5-18 Revision 1**
Replaced B 3.5-19 with B 3.5-19 Revision 1

Replaced B 3.5-20 with B 3.5-20 Revision 1~*

Replaced B 3.5-21 with B 3.5-21 Revision 1~*

Replaced B 3.5-22 with B 3.5-22 Revision l*~
Replaced B 3.5-23 with B 3.5-23 Revision 1~*

Replaced B 3.5-26 with B 3.5-26 Revision 1~*

Replaced B 3.5-27 with B 3.5-27 Revision 1**
Replaced B 3.5-28 with B 3.5-28 Revision 1

Replaced B 3.5-29 with B 3.5-29 Revision 1**
Replaced B 3.5-30 with B 3.5-30 Revision 1**

*~Content not revised. Pages changed due to formatting, margins, etc.



4



ECCS-Operating
B 3.5.1

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

8 3.5. 1 ECCS -Operating

BASES

BACKGROUND The ECCS are designed, in conjunction with the primary and
secondary containment, to limit the release of radioactive
materials to the environment following a loss of coolant
accident (LOCA). The ECCS'.uses two independent methods
(flooding and spraying) to cool the core during a LOCA. The
ECCS network consists of the High Pressure Coolant Injection
(HPCI) System, the Core Spray (CS) System, the low pressure
coolant injection (LPCI) mode of the Residual Heat Removal
(RHR) System, and the Automatic Depressurization System
(ADS). The suppression pool prbvides the required source of
water for the ECCS. Although no credit is taken in the
safety analyses for the condensate storage tank (CST), it is
capable of providing a source of water for the HPCI, RHR and
CS systems. The ECCS design requirements ensure that the
criteria of Reference 12 are satisfied.

On receipt of an initiation signal, ECCS pumps automatically
start; simultaneously, the system aligns and the pumps
inject water, taken either from the CST or suppression pool,
into the Reactor Coolant System (RCS) as RCS pressure is
overcome by the discharge pressure of the ECCS pumps.
Although the system is initiated, ADS action is delayed,
allowing the operator to interrupt the timed sequence if the
system is not needed. The HPCI pump discharge pressure
almost immediately exceeds that of the RCS, and the pump
injects coolant into the vessel to cool the core. If the
break is small, the HPCI System will maintain coolant
inventory as well as vessel level while the RCS is still
pressurized. If HPCI fails, it is backed up by ADS in
combination with LPCI and CS. In this event, either the
vessel would be manually depressurized, or the ADS timed
sequence would be allowed to time out and open the selected
safety/relief valves (S/RVs) depressurizing the RCS, thus
allowing the LPCI and CS to overcome RCS.pressure and inject
coolant into the vessel. If the break is large, RCS

pressure initially drops rapidly and the LPCI and CS cool
the core.

(continued)
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(continued)
Water from the break returns to the suppression pool where
it is used again and again. Mater in the suppression pool
may'be circulated through. a heat. exchanger cooled by the RHR

Service Water System. Depending on the location and size of
the break, portions of the ECCS may be ineffective; however,
the overall design is effective in cooling the core
regardless of the size or location of the piping break.

I—

All ECCS subsystems are. designed to ensure that no single
active component failure will prevent "automatic initiation
and successful operation of the minimum required ECCS

equipment.

The CS System (Ref. 1) is composed of two independent
subsystems. Each subsystem consists of two 50% capacity
motor driven pumps, a spray sparger above the core, and
piping and valves to transfer water from the suppression
pool to the sparger. The LOCA analysis (Ref. 13) requires
both pumps in a subsystem (loop) to be OPERABLE for the
subsystem to be OPERABLE. Failure of one CS pump results in
the loss of the associated CS loop for LOCA mitigation. The
CS System is designed to provide cooling to the reactor core
when reactor pressure is low. Upon receipt of an initiation
signal, the CS pumps in both subsystems are automatically
started (A pump immediately when offsite power is available
and B, C, and D pumps approximately 7, 14, and 21 seconds
afterwards; if offsite power is not available, all pumps 7
seconds after AC power is available). When the RPV pressure
drops sufficiently, CS System flow to the RPV begins. A
full flow test line is provided to route water from and to
the suppression pool to allow testing of the CS System
without spraying water in the RPV.

LPCI is an independent operating mode of the RHR System.
There are two LPCI subsystems (Ref. 2), each consisting of
two motor driven pumps and piping and valves to transfer
water from the suppression pool to the RPV via the
corresponding recirculation loop.

The two LPCI pumps and associated motor operated valves in
each LPCI subsystem are powered from separate 4 kV shutdown
boards. Both pumps in an LPCI subsystem inject water into
the reactor vessel through a common inboard injection valve
and depend on the closure of the recirculation pump

(continued)
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BACKGROUND
(continued)

discharge valve following an LPCI injection signal.
Therefore, each LPCI subsystem's common inboard injection
valve and recirculation pump- discharge valve'are powered
from one of the two '4 kV, shutdown boards associated with
that subsystem. The ability to provide power to the inboard
injection valve and the recirculation pump discharge valve
from two independent 4 kV shutdown boards ensures that a
single failure of a diesel generator (DG) will not result in
the failure of both LPCI pumps in one subsystem.

The two LPCI subsystems can be interconnected via the LPCI
cross t'ie valve; "however, the cross tie valve is 'mainta'i'ned
closed with its power removed to prevent loss of both LPCI
subsystems during a LOCA. The LPCI subsystems are designed
to provide core cooling at low RPV pressure. Upon receipt
of an initiation signal, all four LPCI pumps are .

automatically started (A pump immediately when'ffsite power
is available and B, C, and D pumps approximately 7, 14, and
21 seconds afterwards; if offsite power is not available,
all pumps immediately when AC power is available). RHR

System valves in the LPCI flow path are automatically
positioned to ensure the proper flow path for water from the
suppression pool to -inject into the recirculation loops.
When the RPV pressure drops sufficiently, the LPCI=-flow to
the RPV, via the corresponding recirculation loop," begins.
The water then enters the reactor through the jet pumps.
Full flow test lines are provided for the four LPCI pumps to
route water from the suppression pool, to allow testing of
the LPCI pumps without injecting water into the RPV. These
test lines also provide suppression pool cooling capability,
as described in LCO 3.6.2.3, "RHR Suppression Pool Cooling."

The HPCI System (Ref. 3) consists of a steam driven turbine
pump unit, piping, and valves to provide steam to the
turbine, as well as piping and valves to transfer water from
the suction source to the core via the feedwater system
line, where the coolant is distributed within the RPV

through the feedwater sparger. Suction piping for the
system is provided from the CST and the suppression pool.
Pump suction for HPCI is normally aligned to the CST source
to minimize injection of suppression pool water into the
RPV. However, if the CST water supply is low, or if the
suppression pool level is high, an automatic transfer to the
suppression pool water source ensures a water supply for
continuous operation of the HPCI System. The steam supply

(continued)
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BACKGROUND
(continued)

to the HPCI turbine is piped from a main steam line upstream
of the associated inboard main steam isolation valve.

> ~

The HPCI System is designed to provide core cooling for a
wide range of reactor pressures (150 psig to 1120 psig).
Upon receipt of an initiation signal, the HPCI turbine stop
valve and turbine control valve open and the turbine
accelerates to a specified speed. As the HPCI flow
increases, the turbine governor valve is automatically
adjusted to maintain design flow. Exhaust steam from the
HPCI turbine is discharged to the suppression pool. A full
flow test line is provided to route water from and to

the'STto allow testing of the HPCI System during normal
oper ation without injecting water into the RPV.

The ECCS pumps are provided with minimum flow bypass lines,
which discharge to the suppression pool. The valves in
these lines automatically open (for CS and RHR they are
already open) to prevent pump damage due to overheating when
other discharge line valves are closed. To ensure rapid
delivery of water to the RPV and to minimize water hammer
effects, all ECCS pump discharge lines are filled with
water. The LPCI and CS System discharge lines are kept full
of water using the pressure suppression chamber head tank or
condensate head tank. The =HPCI System is normally aligned
to the CST. The height of water in the CST is sufficient to
maintain the piping full of water up to the first isolation
valve. The relative height of the feedwater line connection
for HPCI is such that the water in the feedwater lines keeps
the remaining portion of the HPCI discharge line full of
water.

The ADS (Ref. 4) consists of 6 of the 13 S/RVs.'t is
designed to provide depressurization of the RCS during a
small break LOCA if HPCI fails or is unable to maintain
required water level in the RPV. ADS operation reduces the
RPV pressure to within the operating pressure range of the
low pressure ECCS subsystems (CS and LPCI), so that these
subsystems can provide coolant inventory makeup. Each of
the S/RVs used for automatic depressurization is equipped
with one air accumulator and associated inlet check valves.
The accumulator provides the pneumatic power to actuate the
valves.

(continued)
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APPLICABLE The ECCS performance is evaluated for the entire spectrum of
SAFETY ANALYSES break sizes for a postulated LOCA. The accidents for which

ECCS operation is required 'are presented in References 5 and
6. The required analyses and assumptions are defined in
Reference 7. The results of these analyses are described in
Reference 8.

This LCO helps to ensure that the following acceptance
criteria for the ECCS, established by 10 CFR 50.46 (Ref.. 9),
will be met following a LOCA, assuming the worst case single
active component failure in the ECCS:

a. Maximum fuel element cladding temperature is < 2200'F;

b. Maximum cladding oxidation is x 0. 17 times the total
cladding thickness before oxidation; .

c. Maximum hydrogen generation from a zirconium water
reaction is x 0.01 times the hypothetical amount that
would be generated if all of the metal in the cladding
surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react;

d. The core is maintained in a eoolable geometry; and

e. Adequate long term cooling capability is maintained.

The limiting single failures are discussed in Reference 13.
For a large or small pipe break LOCA and events requiring
ADS operation, selected battery failure is considered the
most severe single failure. The remaining OPERABLE ECCS
subsystems provide the capability to adequately cool the
core and prevent excessive fuel damage.

The ECCS satisfy Criterion 3 of the NRC Policy Statement
(Ref. 14).

LCO Each ECCS injection/spray subsystem and six ADS valves are
required to be OPERABLE. The ECCS injection/spray
subsystems are defined as the two CS subsystems, the two
LPCI subsystems, and one HPCI System. The low pressure ECCS

injection/spray subsystems are defined as the two CS
subsystems and the two LPCI subsystems.

(continued)
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LCO
(continued)

With less than the required number of ECCS subsystems
OPERABLE, the potential exists that during a limiting design
basis LOCA concurrent,.~with the worst case single failure,
the limits specified in Reference 9 could be exceeded. All
ECCS subsystems and ADS must therefore be OPERABLE to
satisfy the single failure criterion required by
Reference 9.

LPCI subsystems may be considered OPERABLE during alignment
and operation for decay heat removal when below the

actual...'HR

low pressure permissive pressure in MODE 3, if capable
of being manually realigned (remote or local) to the LPCI
mode and not otherwise inoperable. At these low pressures
and decay heat levels, a reduced complement of ECCS

subsystems should provide the required core cooling, thereby
allowing operation of RHR shutdown cooling when .necessary.

APPLICABILITY All ECCS subsystems are required to be OPERABLE during
MODES 1, 2, and 3, when there is considerable energy in the
reactor core and core cooling would be required to prevent
fuel damage in the event of a break in the primary system ~

.

piping. In MODES 2 and 3, when reactor steam dome,:pressure
is w 150 psig, ADS and HPCI are not required to be OPERABLE
because the low pressure ECCS subsystems can provide
sufficient flow below this pr essure. ECCS requirements for
MODES 4 and 5 are specified in LCO 3.5.2, "ECCS -Shutdown."

ACTIONS A.l

If any one low pressure ECCS injection/spray subsystem is
inoperable, the inoperable subsystem must be restored to
OPERABLE status within 7 days. In this condition, the
remaining OPERABLE subsystems provide adequate core cooling
during a LOCA. However, overall ECCS reliability is
reduced, because a single failure in one of the remaining
OPERABLE subsystems, concurrent with a LOCA, may result in
the ECCS not being able to perform its intended safety
function. The 7 day Completion Time is based on a
reliability study (Ref. 11) that evaluated the impact on
ECCS availability, assuming various components and
subsystems were taken out of service. The results were used

(continued)
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ACTIONS A. 1 (continued)

to calculate the average availability of ECCS equipment
needed to mitigate the consequences of a LOCA as a function
of allowed outage times (i.e., Completion Times).

B.l and B.2

If the inoperable low pressure ECCS subsystem cannot. be
restored to OPERABLE status within the associated Completion
Time, 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 and to 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.

C.l and C.2

If the HPCI System is inoperable and the RCIC System is
immediately verified to be OPERABLE, the HPCI System must be
restored to OPERABLE status within 14 days. In this
Condition, adequate core cooling is ensured by the
OPERABILITY of the redundant and diverse low pressure ECCS

injection/spray subsystems in conjunction with ADS. Also,
the RCIC System will automatically provide makeup water at
most reactor operating pressures. Immediate verification of
RCIC OPERABILITY is therefore required when HPCI is
inoperable. This may be performed as an administrative
check by examining logs or other information to determine if
RCIC is out of service for maintenance or other reasons. It
does not mean to perform the Surveillances needed to
demonstrate the OPERABILITY of the RCIC System. If the
OPERABILITY of the RCIC System cannot be verified, however,
Condition G must be immediately entered. If a single active
component fails concurrent with a design basis LOCA, there
is a potential, depending on the specific failure, that the
minimum required ECCS equipment will not be available. A
14 day Completion Time is based on a reliability study cited
in Reference 11 and has been found to be acceptable through
operating experience.

(continued)
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ACTIONS
(continued)

D.l and D.2

If any .one low pressure ECCS injection/spray subsystem is
inoperable in addition to an inoperable HPCI System, the
inoperable low pressure ECCS injection/spray subsystem or
the HPCI System must be restored to OPERABLE status within
72 hours. In this Condition, adequate core cooling is
ensured by the OPERABILITY of the ADS and the remaining low
pressure ECCS subsystems. However, the overall ECCS

reliability is significantly reduced because a single
failure in one of,the remaining OPERABLE subsystems
concurrent with a design basis LOCA may result in the ECCS

not being able to perform its intended safety function.
Since both a high pressure system (HPCI) and a low pressure
subsystem are inoperable, a more restrictive Completion Time
of 72 hours is required to restore either the HPCI System or
the low pressure ECCS injection/spray -subsystem to OPERABLE

status. This Completion Time is based on a reliability
study cited in Reference 11 and has been found to be
acceptable through operating experience.

E.l

The LCO requires six ADS valves to be OPERABLE in order to
provide the ADS function. Reference 13 contains the results
of an analysis that evaluated the effect of one ADS valve
being out of service. Per this analysis, operation of only
five ADS valves will provide the required depressurization.
However, overall reliability of the ADS is reduced, because
a single failure in the OPERABLE ADS valves could result in
a reduction in depressurization capability. Therefore,
operation is only allowed for a limited time. The 14 day
Completion Time is based on a reliability study cited in
Reference 11 and has been found to be acceptable through
operating experience.

F. 1 and F.2

If any one low pressure ECCS injection/spray subsystem is
inoperable in addition to one inoperable ADS valve, adequate
core cooling is ensured by the OPERABILITY of HPCI and the
remaining low pressure ECCS injection/spray subsystem.
However, overall ECCS reliability is reduced because a

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

single'ctive component'failure concurrent. with a design
basis LOCA could result in the minimum required ECCS

equipment not being available. Since both a high pressure
system (ADS) and a low pressure subsystem are inoperable, a
more restrictive Completion"Time of 72 hours is*required to
restore either the low pressure ECCS subsystem or the ADS
valve to OPERABLE status. This Completion Time is based on
a reliability study'cited in Reference-ll'nd has.been found
to be-acceptable through"operating experience.

ki

G.l and G.2

If any Required Action and assodiated Completion Time "of
Condition C, D, E, or F is not met, or if two or more ADS
valves are inoperable, the plant must be brought to a
condition in which the LCO does not apply. To achieve this
status, the plant must be brought to at least NODE 3 'within
12 hours and reactor steam dome pressure reduced to
< 150 psig 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.

When multiple ECCS subsystems are inoperable, as stated in
Condition H, the plant is in a condition outside of the
accident analyses. Therefore, LCO 3.0.3 must be entered
immediately.

SURVEILLANCE
RE(UIREHENTS

SR 3.5.1.1

The flow path piping has the potential to develop voids and
pockets of entrained air. Maintaining the pump discharge
lines of the HPCI System, CS System, and LPCI subsystems
full of water ensures that the ECCS will perform properly,
injecting its full capacity into the RCS upon demand. This
will also prevent a water hammer following an ECCS

initiation signal. One acceptable method of ensuring that

(continued)
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SURVEILLANCE
RE(UIREMENTS

SR 3.5.1. 1 (continued)

the lines are full is to vent at the, high points. The
31 day Frequency is based on the gradual nature of void
buildup in the ECCS piping, the procedural controls
governing system operation, and operating experience.

SR 3.5.1.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides

'ssurancethat the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position since these
were verified to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
initiation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition in the
proper stroke time. This SR does not require any testing or
valve manipulation; rather, it involves verification that
those valves capable of potentially being mispositioned are
in the correct position. This SR does not apply to valves
that cannot be inadvertently misaligned, such as check
valves. For the HPCI System, this SR also includes<the
steam flow path for the turbine and the flow controller
position.

The 31 day Frequency of this SR was derived from the
Inservice Testing Program requirements for performing valve
testing at least once every 92 days. The Frequency of
31 days is further justified because the valves are operated
under procedural control and because improper valve position
would only affect a single subsystem. This Frequency has
been shown to be acceptable through operating experience.

This SR is modified by a Note that allows LPCI subsystems to
be considered OPERABLE during alignment and operation for
decay heat removal with reactor steam dome pressure less
than the RHR low pressure permissive pressure in NODE 3, if
capable of being manually realigned (remote or local) to the
LPCI mode and not otherwise inoperable. This allows
operation in the RHR shutdown cooling mode during NODE 3, if
necessary.

BFN-UNIT 3 B 3.5-10
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SURVEILLANCE
RE(UIREHENTS

(continued)
I

SR 3.5.1.3

Verification every 31 days that ADS air supply header
pressure is w 81 psig ensures adequate air pressur e for
reliable ADS operation. The accumulator on each ADS valve
provides pneumatic pressure for valve actuation. The design
pneumatic supply pressure requirements for the accumulator
are such that, following a failure of the pneumatic supply
to the accumulator, .at least two valve actuations can occur
with,the drywell at 62.5X of design pressure plus three
additional actuations at 0 psig drywell pressure (Ref. 10).
The ECCS safety analysis assumes only one actuation to
achieve the depressurization required for operation of the
low pressure ECCS. This minimum required pressure of
a 81 psig is provided by the Drywell Control Air System.
The 31 day Frequency takes into'onsideration administrative
controls over operation of the air system and alarms for low
air pressure.

SR 3.5.1.4

Verification every 31 days that the LPCI cross tie valve is
closed and power to its operator is disconnected or that the
manual shutoff valve in the cross tie between loops is
closed ensures that each LPCI subsystem remains independent
and a failure of the flow path in one subsystem will not
affect the flow path of the other LPCI subsystem.
Acceptable methods of removing power to the operator include
de-energizing breaker control power or racking out or
removing the breaker. If the LPCI cross tie valve is open
or power has not been removed from the valve operator, both
LPCI subsystems must be considered inoperable. The 31 day
Frequency has been found acceptable, considering that these
valves are under strict administrative controls that will
ensure the valves continue to remain closed with either
control or motive power removed.

SR 3.5.1.5

Cycling the recirculation pump discharge valves through one
complete cycle of full travel demonstrates that the valves
are mechanically OPERABLE and will close when required.
Upon initiation of an automatic LPCI subsystem injection
signal, these valves are required to be closed to ensure

(continued)
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SURVEILLANCE
RE(UIREMENTS

SR 3.5.1.5. (continued)

full LPCI subsystem flow injection in the reactor via the
recirculation jet pumps.

The specified Frequency is once prior to entering MODE 2
from MODE 3 or 4. However, this SR is modified by two
Notes. Note 1 states the Surveillance is only required to
be performed when in MODE 4 > 48 hours. Note 2 states that
the Surveillance is not required to be performed if
performed within the previous 31 days. Verification prior
to entering MODE 2 from MODE 3 or 4, only if in MODE 4 > 48
hours, is an exception to the normal Inservice Testing
Program generic valve cycling Frequency of 92 days, but is
considered acceptable due to the demonstrated reliability of
these valves. The 48 hours is intended to indicate an
outage of sufficient duration to allow for scheduling and
proper performance of the Surveillance. If the valve is
inoperable and in the open position, the associated LPCI
subsystem must be declared inoperable.

SR 3.5.1.6 SR 3.5.1.7 and SR 3.5.1.8

The performance requirements of the low pressure ECCS pumps
are determined through application of the 10 CFR 50,
Appendix K criteria (Ref. 7). This periodic Surveillance is
performed (in accordance with the ASHE Code, Section XI,
requirements for the ECCS pumps) to verify that the ECCS

pumps will develop the flow rates required by the respective
analyses. The low pressure ECCS pump flow rates ensure that
adequate core cooling is provided to satisfy the acceptance
criteria of References 13 and 15. The pump flow rates are
verified against a system head equivalent to the RPV
pressure expected during a LOCA. The total system pump
outlet pressure is adequate to overcome the elevation head
pressure between the pump suction and the vessel discharge,
the piping friction losses, and RPV pressure present during
a LOCA. These values may be established by testing or
analysis or during preoperational testing.

The flow tests for the HPCI System are performed at two
different pressure ranges such that system capability to
provide rated flow is tested at both the higher and lower
operating ranges of the system. Additionally, adequate

(continued)
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SURVEILLANCE
RE(UIREMENTS

SR 3.5.1.6 SR 3.5.1.7 and SR 3.5.1.8 (continued)

steam flow must be passing through the main turbine or
turbine bypass valves to continue to control reactor
pressure when the HPCI System diverts steam flow. Reactor
steam pressure must be a 920 psig to perform SR 3.5.1.7 and
a 150 psig to perform SR 3.5.1.8. Adequate steam flow
isrepresented by reactor power a 2.5X for SR 3.5. 1.7 and at
least two turbine bypass valves open for SR 3.5. 1.8.
Therefore, sufficient-time is allowed after adequate
pressure and flow are achieved to perform these tests.
Reactor startup is allowed'prior to performing -the low
pressure Surveillance test because the reactor pressure is
low and the time allowed to satisfactorily perform the
Surveillance test is short. Alternately, the low pressure
Surveillance test may be performed prior to startup using an
auxiliary steam supply. The reactor pressure is allowed to
be increased to normal operating pressure since it is
assumed that the low, pressure test has been satisfactorily
completed and there is no indication or reason to believe
that HPCI is inoperable.

Therefore, SR 3.5.1.7 and SR 3.5.1.8 are modified by Notes
that state the Surveillances are not required to be
performed until 12 hours after the reactor steam pressure
and flow are adequate to perform the test.

The Frequency for SR 3.5.1.6 and SR 3.5.1.7 is in accordance
with the Inservice Testing Program requirements. The
18 month Frequency for SR 3.5. 1.8 is based on the need to
perform the Surveillance under the conditions that apply
just prior to or during a startup from a plant outage.
Operating experience has shown that these components usually
pass the SR when performed at the 18 month Frequency, which
is based on the refueling cycle. Therefore, the Frequency
was concluded to be acceptable from a reliability
standpoint.

SR 3.5.1.9

The ECCS subsystems are required to actuate automatically to
perform their design functions. This Surveillance verifies
that, with a required system initiation signal (actual or
simulated), the automatic initiation logic of HPCI, CS, and

(continued)
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SR 3.5. 1.9 (continued)

LPCI will cause the systems or subsystems to operate as
designed, including actuation of the system throughout its
emergency operating sequence, automatic pump startup and
actuation of all automatic valves to their required
positions. This SR also ensures that the HPCI System will
automatically restart on an RPV low-low water level
(Level 2) signal received subsequent to an RPV high water
level (Level 8) trip and that the suction is automatically
transferred from the CST to the suppression pool. The LOGIC
SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5. 1 overlaps
this Surveillance to provide complete testing of the assumed
safety function.

The 18 month Frequency is based'n the need to perform the
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 SR when performed at the 18 month Frequency, which
is based on the refueling cycle. Therefore, the Frequency
was concluded to be acceptable from a reliability
standpoint.

This SR is modified by a Note that excludes vessel
injection/spray during the Surveillance. Since all active
components are testable and full flow can be demonstrated by
recirculation through the test line, coolant injection into
the RPV is not required during the Surveillance.

SR 3.5.1.10

The ADS designated S/RVs are required to actuate
automatically upon receipt of specific initiation signals.
A system functional test is performed to demonstrate that
the mechanical portions of the ADS function (i.e.,
solenoids) operate as designed when initiated either by an
actual or simulated initiation signal, causing proper
actuation of all the required components. SR 3.5.1.11 and
the LOGIC SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1
overlap this Surveillance to provide complete testing of the
assumed safety function.

(continued)
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SR 3.5.1.10 ~ .(continued)

The 18 month Frequency is, based on.,the need to perform the
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 SR when performed at the 18 month Frequency, which
is based on'the refueling cycle. Therefore, the Frequency
was concluded .to be acceptable from a reliability
standpoint. -':

This SR is modified by a Note that excludes valve actuation.
This prevents an RPV pressure blowdown.

SR 3.5.1.11

A manual actuation of each ADS valve is performed to verify
that the valve and solenoid are functioning properly and
that no blockage exists in the S/RV discharge lines. This
is demonstrated by the response of the turbine control or
bypass valve or by a change in the measured flow or by
any other method suitable to verify steam flow. Adequate
reactor steam dome pressure must be available to perform
this test to avoid damaging the valve. Also, adequate steam
flow must be passing through the main turbine or turbine
bypass valves to continue to control reactor pressure when
the ADS valves divert steam flow upon opening. Sufficient
time is therefor e allowed after the required pressure and
flow are achieved to perform this SR. Adequate pressure at
which this SR is to be performed is 920 psig (the pressure
recommended by the valve manufacturer). Adequate steam flow
is represented by at least 3 turbine bypass valves open.
Reactor startup is allowed prior to performing this SR
because valve OPERABILITY and the setpoints for overpressure
protection are verified, per ASHE requirements, prior to
valve installation. Therefore, this SR is modified by a
Note that states the Surveillance is not required to be
performed until 12 hours after reactor steam pressure and
flow are adequate to perform the test. The 12 hours allowed
for manual actuation after the required pressure is reached
is sufficient to achieve stable conditions and provides
adequate time to complete the Surveillance. SR 3.5.1.10 and
the LOGIC SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5. 1

(continued)
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SR 3.5.1.11 (continued)

overlap this'Surveillance to provide complete testing of the
assumed safety 'function.

The Frequency of 18 months is based on the need to perform
the Surveillance under the conditions that apply just prior
to or during a startup from a plant outage. Operating
experience has .shown that these-components usually pass the
SR when performed at the 18 month Frequency, which is based
on the .refueling cycle; Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

SR 3.5.1.12

Verification every 18 months of the automatic transfer
capability between the normal and alternate power supply
(480 V shutdown boards) for the RHOV boards which supply
power for each LPCI subsystem inboard injection valve and
each recirculation pump discharge valve demonstrates that AC

electrical power is available to operate these valves
following loss of power to one of the 4 kV shutdown boards.
The ability to provide power to the inboard injection valve
and the recirculation pump discharge valve from two
independent 4 kV shutdown boards ensures that single failure
of an EDG will not result in the failure of both LPCI pumps
in one subsystem. Therefore, the failure of the automatic
transfer capability will result in the inoperability of the
affected LPCI subsystem. The 18 month Frequency has been
found to be acceptable based on engineering judgment and
operating experience.

REFERENCES 1. FSAR, Section 6.4.3.

2. FSAR, Section 6.4.4.

3. FSAR, Section 6.4.1.

4. FSAR, Section 6.4.2.

5. FSAR, Section 14.6.3.
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e B 3.5 EMERGENCY CORE COOLING SYSTEMS'(ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

8 3.5.2 ECCS —Shutdown

BASES

BACKGROUND A description of the Core Spray (CS) System and the low
pressure coolant injection (LPCI) mode of the Residual Heat
Removal (RHR) System is provided in the Bases for LCO 3.5.1,
"ECCS -Operating." For LCO 3.5.2, only one pump is required
for an OPERABLE subsystem, as stated in the LCO Bases below.

APPLICABLE
SAFETY ANALYSES

The ECCS performance is evaluated for the entire spectrum of
break sizes in the long term cooling analysis (Ref. I) for a
postulated loss of coolant accident (LOCA). The ECCS

requirements are significantly reduced during shutdown since
a LOCA is not postulated to occur. However, some ECCS

capability may be required to restore and maintain the
reactor coolant level in the event of an inadvertent
draindown. It is reasonable to assume, based on engineering
judgement, that while in MODES 4 and 5, one low pressure
ECCS injection/spray subsystem can maintain adequate reactor
vessel water level in the event of an inadvertent vessel
draindown. To provide redundancy, a minimum of two low
pressure ECCS injection/spray subsystems are required to be
OPERABLE in MODES 4 and 5.

The low pressure ECCS subsystems satisfy Criterion 3 of the
NRC Policy Statement (Ref. 2).

LCO Two low pressure ECCS injection/spray subsystems are
required to be OPERABLE. The low pressure ECCS injection/
spray subsystems include CS subsystems and LPCI subsystems.
Each CS subsystem consists of one motor driven pump, piping,
and valves to transfer water from the suppression pool to
the reactor pressure vessel (RPV). Each LPCI subsystem
consists of one motor driven pump, piping, and valves to
transfer water from the suppression pool to the RPV. In
MODES 4 and 5, the LPCI crosstie valve is not required to be
closed. The necessary portions of the Emergency Equipment

(continued)
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(continued)
Cooling Water System are also required to provide adequate
cooling to each required ECCS subsystem.

II

An LPCI subsystem may be aligned for decay heat removal and
considered OPERABLE for the ECCS function, if it can be .

manually realigned (remote or local) to the LPCI mode and is
not otherwise inoperable. Because of low pressure and low
temperature conditions in MODES 4 and 5, sufficient time
will be available to manually align and initiate LPCI
subsystem operation to provide core cooling prior to
postulated fuel uncovery.

0

APPLICABILITY OPERABILITY of the low pressure ECCS injection/spray
subsystems is required in MODES'4 and 5 to ensure adequate
coolant inventory and sufficient heat removal capability for
the irradiated fuel in the core in case of an inadvertent
draindown of the vessel. Requirements for ECCS OPERABILITY
during MODES I, 2, and 3 are discussed in the Applicability
section of the Bases for LCO 3.5.1. ECCS subsystems are not
required to be OPERABLE during MODE 5 with the spent fuel
storage pool gates removed and the water level maintained at
a 22 ft above the RPV flange and no operations with the
potential for draining the reactor vessel (OPDRVs) in
progress. If OPDRVs are in progress during MODE 5 with the
spent fuel storage pool gates removed and the water level
maintained at > 22 feet above the RPV flange, manual
initiation of the required subsystems is acceptable. This
provides sufficient coolant inventory to allow operator
action to terminate the inventory loss prior to fuel
uncovery in case of an inadvertent draindown.

The Automatic Depressurization System is not required to be
OPERABLE during MODES 4 and 5 because the RPV pressure is
x 150 psig, and the CS System and the LPCI subsystems can
provide core cooling without any depressurization of the
primary system.

The High Pressure Coolant Injection System is not required
to be OPERABLE during MODES 4 and 5 since the low pressure
ECCS injection/spray subsystems can provide sufficient flow
to the vessel.

(continued)
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ECCS-Shutdown
B 3.5.2

BASES (continued)

ACTIONS A.l and B.l

If any one required low pressure ECCS injection/spray
subsystem is inoperable, the inoperable subsystem must be
restored to OPERABLE status in 4 hours. In this condition,
the remaining OPERABLE subsystem can provide sufficient
vessel flooding capability to recover from an inadvertent
vessel draindown. However, overall system reliability is
reduced because a single failure in the remaining OPERABLE
subsystem concurrent with a vessel draindown could result in
the ECCS not being able to perform its intended function.
The 4 hour Completion Time for restoring the required low
pressure ECCS injection/spray subsystem to OPERABLE status
is based on engineering judgment that considered the
remaining available subsystem and the low probability of a
vessel draindown event.

With the inoperable subsystem not restored to OPERABLE
status in the required Completion Time, action must be
immediately initiated to suspend operations with a potential
for draining the reactor vessel (OPDRVs) to minimize the
probability of a vessel draindown and the subsequent
potential for fission product release. Actions must
continue until OPDRVs are suspended.

C.l C.2 D.l D.2 and D.3

With both of the required ECCS injection/spray subsystems
inoperable, all coolant inventory makeup capability may be
unavailable. Therefore, actions must immediately be
initiated to suspend OPDRVs to minimize the probability of a
vessel draindown and the subsequent potential for fission
product release. Actions must continue until OPDRVs are
suspended. One ECCS injection/spray subsystem must also be
restored to OPERABLE status within 4 hours.

If at least one low pressure ECCS injection/spray subsystem
is not restored to OPERABLE status within the 4 hour
Completion Time, additional actions are required to minimize
any potential fission product release to the environment.
This includes ensuring secondary containment is OPERABLE;
two standby gas treatment subsystems are OPERABLE; and
secondary containment isolation capability (i.e., one
isolation valve and associated instrumentation are OPERABLE

(continued)
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ECCS-Shutdown
B 3.5.2

BASES

ACTIONS C.l C.2 D.l D.2 and D.3 (continued)

or other acceptable administrative controls to assure
isolation capability) in each associated penetration flow
path not isolated that is assumed to be isolated to mitigate
radioactivity releases. OPERABILITY may be verified by
anadministrative check, or by examining logs or other
information, to determine whether the components are out of
service for maintenance or other reasons. It is not
necessary to perform the Surveillances needed to demonstrate
the OPERABILITY.:of the components. If, however, .any
required component is inoperable, then it must be restored
to OPERABLE status. In this case, the Surveillance may need
to be performed to restore the component to OPERABLE status.
Actions must continue until all required components are
OPERABLE.

The 4 hour Completion Time to restore at least one low
pressure ECCS injection/spray subsystem to OPERABLE status
ensures that prompt action will be taken to provide the
required cooling capacity or to initiate actions to place
the plant in a condition that minimizes any potential
fission product release to the environment.

SURVEILLANCE
REQUIREMENTS

SR 3.5.2.1

The minimum water level of -6.25 inches with or -7.25 inches
without differential pressure control, as indicated on
narrow range instrumentation, required for the suppression
pool is periodically verified to ensure that the suppression
pool will provide adequate net positive suction head (NPSH)
for the CS System and LPCI subsystem pumps, recirculation
volume, and vortex prevention. Mith the suppression pool
water level less than the required limit, all ECCS

injection/spray subsystems are inoperable.

The 12 hour Frequency of these SRs was developed considering
operating experience related to suppression pool water level
variations and instrument drift during the applicable NODES.

(continued)
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ECCS-Shutdown
B 3.5.2

SURVEILLANCE
RE(UIREMENTS

SR 3.5.2.1 (continued)

Furthermore, the 12 hour Frequency .is considered adequate in
view of other indications available in the control room,
including alarms, to alert the operator to an abnormal
suppression pool water level condition.

SR 3.5.2.2 SR 3.5.2.4 and SR 3.5.2.5

The Bases provided for SR 3.5.1. 1, SR 3.5. 1.6, and
SR 3.5.1.9 are applicable to SR 3.5.2.2, SR 3.5.2.4, and
SR 3.5.2.5, respectively.

SR 3.5.2.3

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS

'peration.This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these valves were verified to be in the correct position
prior to locking, sealing, or securing. A valve that
receives an initiation signal is allowed to be in a
nonaccident position provided the valve will automatically
reposition in the proper stroke time. This SR does not
require any testing or valve manipulation; rather, it
involves verification that those valves capable of
potentially being mispositioned are in the correct position.
This SR does not apply to valves that cannot be
inadvertently misaligned, such as check valves. The 31 day
Frequency is appropriate because the valves are operated
under procedural control and the probability of their being
mispositioned during this time period is low.

In NODES 4 and 5, the RHR System may operate in the shutdown
cooling mode to remove decay heat and sensible heat from the
reactor. Therefore, RHR valves that are required for LPCI
subsystem operation may be aligned for decay heat removal.
Therefore, this SR is modified by a Note that allows one
LPCI subsystem of the RHR System to be considered OPERABLE
for the ECCS function if all the required valves in the LPCI

(continued)
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ECCS-Shutdown
B 3.5.2

BASES

SURVEILLANCE
RE(U IREMENTS

SR 3.5.2.3 (continued)

flow path'can be manually realigned (remote or local) to
allow injection into the RPV, and the system is not
otherwise inoperable. This will ensure adequate core
cooling if an inadvertent RPV draindown should occur.

REFERENCES 1. NEDC-32484P, "Browns Ferry Nuclear Plant Units I, 2,
and 3, "SAFER/GESTR-LOCA Loss-of-Coolant Accident
Analysis," February 1996.

2. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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RCIC System
B 3.5.3

APPLICABILITY
(continued)

injection/spray subsystems can provide sufficient flow to
the RPV.

ACTIONS A.l and A.2

If the RCIC System is inoperable during MODE I, or MODE 2
or 3 with reactor steam dome pressure > 150 psig, and the
HPCI System is immediately verified to be OPERABLE, the RCIC
System must be restored to OPERABLE status within 14 days.
In this Condition, loss of the RCIC System will not affect
the overall plant capability to provide makeup inventory at
high reactor pressure since the HPCI System is the only high
pressure system assumed to function during a loss of coolant
accident (LOCA). OPERABILITY of HPCI is therefore
immediately verified when the RCIC System is inoperable.
This may be performed as an administrative check, by
examining logs or other information, to determine if HPCI is
out of service for maintenance or other reasons. It does
not mean it is necessary to perform the Surveillances needed
to demonstrate the OPERABILITY of the HPCI System. If the
OPERABILITY of the HPCI System cannot be verified, however,
Condition B must be immediately entered. For certain
transients and abnormal events with no LOCA, RCIC (as
opposed to HPCI) is the preferred source of makeup coolant
because of its relatively small capacity, which allows
easier control of the RPV water level. Therefore, a limited
time is allowed to restore the inoperable RCIC to OPERABLE

status.

The 14 day Completion Time is based on a reliability study
(Ref. 3) that evaluated the impact on ECCS availability,
assuming various components and subsystems were taken out of
service. The results were used to calculate the average
availability of ECCS equipment needed to mitigate the.
consequences of a LOCA as a function of allowed outage times
(AOTs). Because of similar functions of HPCI and RCIC, the
AOTs (i.e., Completion Times) determined for HPCI are also
applied to RCIC.

(continued)

BFN-UNIT 3 B 3.5-26 Amendment *Rl



RCIC System
B 3.5.3

ACTIONS
(continued)

B.l and B.2

If the RCIC System cannot be restored to OPERABLE status
within the associated Completion Time, or if the HPCI System
is simultaneously inoperable, the plant must be brought to a
condition in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
12 hours and reactor steam dome pressure reduced to
x 150 psig 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.

SURVEILLANCE
REQUIREMENTS

SR 3.5.3.1

The flow path piping has the potential to develop voids and
pockets of entrained air. Maintaining the pump discharge
line of the RCIC System full of water ensures that the
system will perform properly, injecting its full capacity
into the Reactor Coolant System upon demand. This will also
prevent a water hammer following an initiation signal. One
acceptable method of ensuring the line is full is to vent at
the high points. The 31 day Frequency is based on the
gradual nature of void buildup in the RCIC piping, the
procedural controls governing system operation, and
operating experience.

SR 3.5.3.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the RCIC flow path provides
assurance that the proper flow path will exist for RCIC
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position since these
valves were verified to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
initiation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition in the
proper stroke time. This SR does not require any testing or
valve manipulation; rather, it involves verification that
those valves capable of potentially being mispositioned are
in the correct position. This SR does not apply to valves

(continued)
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RCIC System
B 3.5.3

BASES

SURVEILLANCE
RE(UIREHENTS

SR 3.5.3.2 (continued)

that cannot be inadvertently misaligned, such as check
valves. For the RCIC System, this SR also includes the
steam flow path for the turbine and the flow controller
position.

The 31 day Frequency of this SR was derived from the
Inservice Testing Program requirements for performing valve
testing at least once every 92 days. The Frequency of
31 days is further justified because the valves are operated
under procedural control and becau'se improper valve position
would affect only the RCIC System. This Frequency has been
shown to be acceptable through operating experience.

SR 3.5.3.3 and SR 3.5.3.4

The RCIC pump flow rates ensure that the system can maintain
reactor coolant inventory during pressurized conditions with
the RPV isolated. The flow tests for the RCIC System are
performed at two different pressure ranges such that system
capability to provide rated flow is tested both at the
higher and lower operating ranges of the system.
Additionally, adequate steam flow must be passing through
the main turbine or turbine bypass valves to continue to
control reactor pressure when the RCIC System diverts steam
flow. Reactor steam pressure must be a 920 psig to perform
SR 3.5.3.3 and a 150 psig to perform SR 3.5.3.4. Adequate
steam flow is represented by reactor criticality for SR

3.5.3.3 and at least one turbine bypass valve > 50K open for
SR 3.5.3.4. Therefore, sufficient time is allowed after
adequate pressure and flow are achieved to perform these
SRs. Reactor startup is allowed prior to performing the low
pressure Surveillance because the reactor pressure is low
and the time allowed to satisfactorily perform the
Surveillance is short. Alternately, the low pressure
Surveillance test may be performed prior to startup using an
auxiliary steam supply. The reactor pressure is allowed to
be increased to'normal operating pressure since it is
assumed that the low pressure Surveillance has been
satisfactorily completed and there is no indication or
reason to believe that RCIC is inoperable. Therefore, these
SRs are modified by Notes that state the Surveillances are
not required to be performed until 12 hours after the

BFN-UNIT 3 8 3.5-28
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RCIC System
B 3.5.3

SURVEILLANCE
RE(UIREMENTS

SR 3.5.3.3 and SR 3.5.3.4 (continued)

'reactor steam pressure and flow are adequate to perform the
test.

A 92 day Frequency for SR 3.5.3.3 is consistent with the
Inservice .Testing Program requirements. The 18 month
Frequency for SR 3.5.3.4 is based on the need to perform the
Surveillance under conditions that apply just prior to or
during a startup from a plant outage. Operating experience
has shown that these components usually pass the SR when
performed at the 18 month Frequency, which is based on the
refueling cycle. Therefore, the Frequency was concluded to
be acceptable from a reliability standpoint.

SR 3.5.3.5

0
The RCIC System is required to actuate automatically in
order to perform its design function satisfactorily. This
Surveillance verifies that, with a required system
initiation signal (actual or simulated), the automatic
initiation logic of the RCIC System will cause the system to
operate as designed, including actuation of the system
throughout its emergency operating sequence; that is,
automatic pump startup and actuation of all automatic valves
to their required positions. This test also ensures the
RCIC System will automatically restart on an RPV low-low
water level (Level 2) signal received subsequent to an RPV

high water level (Level 8) trip. The LOGIC SYSTEM
FUNCTIONAL TEST performed in LCO 3.3.5.2 overlaps this
Surveillance to provide complete testing of the assumed
safety function.

The 18 month Frequency is based on the need to perform the
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 SR when performed at the 18 month Frequency, which
is based on the refueling cycle. Therefore, the Frequency
was concluded to be acceptable from a reliability
standpoint.

(continued)
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RCIC System
B 3.5.3

SURVEILLANCE
REQUIREMENTS

SR 3.5.3.5 '(continued)

This SR is modified by a Note that excludes vessel injection
during the Surveillance. Since all active components are
testable and full flow can be demonstrated by recirculation
through the test line, coolant injection into the RPV is not
required during the Surveillance.

REFERENCES l. 10 CFR 50, Appendix A, GDC 33.

2. FSAR, Section 4.7.

3. Memorandum from R.L. Baer (NRC) to V. Stello, Jr.
(NRC), "Recommended Interim Revisions to LCOs for ECCS

Components," December 1, 1975.

4. NRC No. 93-102, "Final Policy Statement on Technical
Specification Improvements," July 23, 1993.
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assoc ate ese
generator(a) are required.

srcr Qgg 9,>r ~
Af'P

See 5ug+ C-'~~ p, C~<
4 < SPY 1sT'5 P.%.w
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<PeC . '.S.2

8. If Specifications 3.5.B.1
through 3.5.B.7 are not met,
an orderly shutdown shall be

. initiated and the reactor
shall be placed in the
COLD SHUTDOWN CONDITION
ithin 24 hours.

8. No additional surveillance
required.

+<S hAcc46otl Qg C~~
Nor 3F'8 ISIS P,S,~

9.
BPgscabkg

When the reactor vessel
pressure is atmospheric and
irradiated fuel is in thc
eactor vessel, at least one

RHR loop with two pumps or two
loops «ith one pump per looMo
shall be OPERABLE. e pumps

socxate mesc generators
ust also be OPERABLE. w

pressure cco ut ngection
(LPCI) m". bc consideredr

(c"-
cool~ng y

' c'ic 0 bci QI
manually realigned and not
otherwise inoperable.

sR 3.5'.2.
9. When the reactor vessel

pressure is atmospheric,
the RHR pumps
that are required to e
OPERABLE shall be
demonstrated to be OPERABLE
per Specification 1.0.MN.

/ Co
0

Rept:oLbil+

If the conditions of
Specification 3.5.A.5 are met,
LPCI and containment cooling
are not re uired.

ce

BFN
Unit 1

When there is irradiated fuel
in the reactor and the reactor
is not in the COLD SHUTDOWN

CONDITION, 2 RHR pumps and
associated heat exchangers and
valves on an adjacent unit
must be OPERABLE and capable
of supplying cross-connect
capability except as specified
in Specification 3.5.B.12
below. (Note: Because cross-
connect capability is not a
short-term requirement, a
component is not considered
inoperable if crosq-connect
capability can be restored to
service within 5 hours.)

3. 5/4. 5-7

11. The RHR pumps on the
adjacent units which suppl<
cross-connect capability
shall be. demonstrated to b~

OPERABLE per Specification
1.0.MM when the cross-
connect capability
is re uired

5.'e 5'+SIC:~m Q. CLawy.S
-4 ¹o ~sos 3.s.(
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Whenever the core spray systems,
LPCI, HPCI, or RCIC are required
to be OPERABLE, the discharge
piping from t:he pump discharge
of these systems to the last
block valve shall be filled.

SB P. 2
z o1 lowing surveillance

requirements shall be adhered
to assure that the discharge
piping of the core spra
systems, LPCI, H , and RCIC
are filled:

The suction of the RCIC and HPCI
pumps shall be aligned to the
condensate storage tank, and
the pressure suppression chamber
head tank shall normally be
aligned to serve the discharge
piping of the RHR and CS pumps.
The condensate head tank may be
used to serve the RHR and CS
discharge piping if the PSC head
tank is unavailable. The
pressure indicators on the
disc'= rg of the RHR and CS

Every mont d pr+r to /he
tan of the RHRS +LPCI~d

C ainm t Spr nd core
spra sys he discharge
px zng t ese systems all

ven ed f m x po'nt
an wat fl det i d.

2. Following any period w ere
CI core spray syst s
ve n been requ ed t be

0 the ischa ge pi
of he in crab e sy em she
be v ted

syscem vxce ~

;.i.-.a "o=::.
or e

Pl-75-20
P 1-75M8
Pl-74-51
Pl-74-65

48 psig
48 psig
48 psig
48 psig

See Yus+ @cacao~ /sr C~~
4r Bghl lSTS 3.5'.) + P,S'.P

3. Whenever the HPCI or RCIC
system is lined up to take
suction from the condensate
storage tank, the discharge
piping of the HPCI and RCIC
shall be vented from the high
point of the system and water
flow observed on a monthly
basis

4. When t RHR e are
equire to b OPERA , the
essure 'ndic ors wh'ch

m itor th disc arge 1'nes
s 1 be m 'tore daily d
the pressure recor d.

BPÃ
Unit 1
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3.5.E
S s

ure oo a 4.5.E
S te

e u Coo c 0

4.5.E.l (Cont'd)

Sce'kb& SteQoh
ages Q~ SF'

5 TS 3.5, I

e. Plow Rate at Once/18
150 psig months

The HPCI pump shall deliver
at least 5000 gpm during
each flov rate test.

f. Verify that Once/Month.
each valve
(manual, povcr-
operated, or
automatic) in the
injection flov-
path that is not
locked, sealed, or
othervise secured in
position, is in its
correct* position.

2. If the HPCI system is
inoperable, the reactor may
remain in operation for a
period not to exceed 7 days,
provided the ADS, CSS, RHRS

(LPCI), and RCICS arc
OPERABLE.

2. No additional surveillances
are required.

3. If Specifications 3.5.E.1
or 3.5.E.2 are not met,
an orderly shutdovn shall
be initiated and the
reactor vessel pressure
shall be reduced to 150
psig or less vithin 24
hours.

* Exce'pt that an automatic
valve capable of
automatic return to its
ECCS position vhen an
ECCS signal is present
may bc in a position for
another mode of
operation.

eactor Co

I CO

P.5.>

Aglamsob g

The RCICS shall be OPERABLE
vhenever there is irradiated
fuel in the reactor vessel
and the reactor vessel
pressure is above 150 psig,
except in the COLD SHUTDOMH

CONDITION or as specified in
PERABILITY shall3.5.P.2.

5R P,5,,g,g
A3

Pn psW~
.4 sR s.s.3a

RCIC Subsystem testing "hall
be performed as follovs:

gc,~l o Cl
a. Simulated Auto- Once/18

matic Actuation .-.,oaths
Test

BPN
Unit 1

SR, g,g,.3,< xR ~,E.99
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nme t ent

LIooling

The RHRS shall be OPERABLEAz 0.

PRIOR TO STARTUP

from s COLD
CONDITION; or

when there is
irradiated fuel in
the reactor vessel
snd when the reactor
vessel pressure is
greater than
atmospheric, except as
specified in
Specifications 3.5.B.",
through 3.5.B.7.

l. a.
sg 3.5.l.9

Simuls ted
Automatic
Ac tuation
Tes t

nce

Sg 3.g ).C d. Pump Flow Once&-
Rate Qenehs

e. Testa e Per
Check Specification

~ Valve 1.0.MM

Sa 3S.Lg b.
BILITY 'pecif ica cion

l.o.m

c. otor pers- er
ted valve Specification
OPERABIL

'C ~ ~ ~ ~ ~ «k
~ e ) ~ c

(~M

s'(=c ~"

each valve
(msnua I, aowe r-
oper'stench cr
automatic) in the
injection flow-
path that s not
locked, sealed,
or otherwise
secured in prsi-
tion, . in its P 7
correc positron.

5R 3.~/.2. Su4.
Low pressure coolant injection
(LPCI) may be considered OPERABLE

during alignment and operation
for shutdown cooling with reactor
steam dome pressure less than
105 psig in HOT SHUTDOWN, if
capable of being manually
realigned and not otherwise
inoperable.

SR 3.5.,f.g g. Verify LPCI
subsystem cross-
t'e valve 's
c'osed ~ pcwer
removed from
valve operator.

nce/

Except tJ>at an
automatic valve
capabl of auto-
mati return to '

ECC position en
an CCS sxgna xs
present may oe in J
a position for another
mode of operation.

BEN
Unit 2
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12. If three RHR pumps or associated
'heat exchangers located
on the unit cross-connection
in thc ad)scent uni s are

operable for any r son
( ncluding valve inope bility,
pi e break, etc.), the r ctor
may emain in operation
for ~ eriod not to exceed
30 day provided the remaining
RHR pum and associated diesel.
generator are OPERABLE.

3. If RHR cross connection flov or
heat removal pability is lost,
the unit may r ain in operation
for a period not o exceed 10
days unless such c ability is
restored

e

13. Ho additional su illance
required.

gg 3.5:t.5
4 rec rcu at on ump

d charge ves sh 11
be ERABLE IOR TO
ST (or cl scd if
permit d els re
in these specifi tions).

14. JLL1 recirculation pump
discharge valves shall
be tested for OPERABILITY
uring any period of

COLD SHUTDOMH COHDITIOH
exceeding 48 hours, if
OPERABILITY tests have
not been performed
during, thc preceding,
31 days.

BFH
Unit 2
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4 ~ 5 D

1. The equipment area cooler
associated v h each RHR

pump and thc e uipmcnt
area cooler .ass iated
vith each set of ore
spray pumps (h aad C

or B and D) must be
OPERABLE at all time
vhcn the pump or pumps

'served by that specific
ooler is considered to

b OPERABLE.

1. Each equipmea area cooler
is operated ia conjunction
vith the cquipm t served
by that particul cooler;
therefore, the equipment
area coolers are tested at

e same frequeacy as thc
pumps vhich they serve.

2. When equipment area
cooler not OPERABLE,
the pump( served by that
cooler must e considered
inoperable for Tcchnical
S ecificatioa purposes.

LC0
~~ I

P3PI

Nly'reying

hJo44

Qr
sRC.S.LR '

n4 5W > 5 l.7

The HPCI: tern shall be
PERAB vhenever there is
rradiated fuel in the

reactor vessel aad the
reactor vessel pressure
is greater than 150 psig,
except in the COLD SHUTDOMH
COHDITIOH or as specified
in Specificatioa 3.5.E.2.
OPERABILITF shall be dcter-
mincd vithin 12 hours
reactor steam presaur ~flc3~
reaches 150 psig from a
COLD COHDITIOH or er
na ive y PRIOR TO S

by ILfL aQziiiary stcam
supply.

3~R3.3.
ao

Pro~ ~
fw- SR 3S.L9

A\
b.

SfZ
3 S.l. 7

SR
3. S.l,g

Pr~c AI*rSg3.5.]. t

Flow Rate
ao
rea or
v s+
opegatP6g,
pressure

at Once/8 A~

92.4av~

9Zo * /o14 ps:

HPCI Subsystem testing
shall be performed as
follovs:

S.l

Simulated Once/18
Automatic months
Actuation
Tes't

A+
Pump Per
OPERA- Specification
BILITT 1.O.MM

otor Oper Per ~ p,9
a Valve Speci &cption
OPE ILITY .O.MM

BFH
Unit 2
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csVi'cc$ io~ 3.< i

EB 0 7 l991

ct 0

sa ~.~,
c /4aM

p sip

Flov Rate at Once/18
458-psig months

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

SR
S.C. I. 2

Verify that Once/
each valve
(manual, povcr-
operated, or
automatic) in the
infection flov-
path that is not
locked, sealed, or
othervise secured in
positio , is in its
correc position.

Pro~/
A~V(aoJ

D

2 ~ If the HPCI system is
inopez4ble, thc reactor
may remain in operation
for a period not to excec

I days, rovided the
RHRS(LPCI and CICS

are~OP LE
L vcr.

yc.T<>~
As ~

3 ~

p,C.xi a W5

wH

If Specifications 3.5.E.1
or 3.5.E.2 are not met,

t e
~o pereactor vessel pressure

shall be reduced to 150
psig or Less vithin 34
hours.

4a

* ept that an automatic
va e capable o autom tic
retu to its EC posi on
vhcn ECCS signa is
present y be in a
position or another mode
of operation.

F.

BFN
Unit 2

The RCICS shall be OPERABLE
vhenevcr there is irradiated
fuel in the reactor vessel
and the reactor vessel
prcssure is above 150 psig,
except in the COLD SHUTDOWN

CONDITION or as specified in
3.S.F.2. OPERABILITY shall

3.5/4.5-14

1. RCIC Subsystem testing shall
be performed as follovs:

a. Simulated Auto- Once/18
matic Actuation months
Test

AMENDMENTHO. 1 S 0

Sec 3 4;g „It;
8+A/ J$ ~g 5 53
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4. SC 8 C

whenever the core spray systems,
LPCI, HPCI, or RCIC required
to be OPERABLZ, the disc
pipi from the pump disch ge
of th e systems to the las
block lve shall be filled.

S P 3. O'. J. l
The following surveillance
requirements shall be adhered
to assure that the discharge
piping of the core spra
systems, LPCI, HPCI, d RC C

are filled:

The sucti of the IC an
pumps shal be aligned to the
condensate s orage tank, and
the pressure ppression chamber
head rank shall ormally be aligned
to serve the dis rge piping of
th RHR and CS pum s. The
con ensate head t may be used
to s e the RHR and S discharge
pipin if the PSC ea tank

s unav labia The pr sure
n cato o e discha e of the

RHR and CS umps shall in cate
not less th listed below.

1 ~

2 ~

Every month
I't e RHRS (LPCI and

Containment Spray) and core
spray system, the discharge
piping of these systems sha 1

e volte rom t high po~t
and vat flov dete ined

443
Fol ow ng any period vhere
t LPCI or core spray systems
ha not been r uired to be
OPE LE, the di harge iping
of th inoperable stem hall
be vent from the igh point

Pl-75-20
Pl-75—'8
Pl-74-51
Pl-74-65

48 psig
8 psi

48 psig
48 psig

prior to the return of the
system to service.

Wenever the HPCI o" RCIC
system is lined up to take
suction from the condensate
storage tank, the discharge
piping of the HPCI and RC

SCe J'csAP~~kio
foe- 8'rJ ISIS 3. 5.3

4 ~

s e v e rom the gh
poin f the s stem had water
flow obse ed on a monthly
basis.

When the RHRS and the CSS are
r uired to be PERhB the
pre ure indicat vhic
monit the dischar lin
shall be monitored daily and
the pressure recorded.

nit 2

3. 5/4. 5-17
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DEC 15 1988

Lco 3.$ Z.

Rma irradiated fuel is in
the reactor vessel end the
reactor vessel head is
removed, core spray is not
required to be OPEELELE
provided the cavity. is
flooded, the fuel pool
gates are open and the
fuel pool vater level is
maintained above the lov
level alarm point and

v c one p~
and sociated alves i
suppl the st by
coolant supply are
OPEEQKZ.

Pion~ ACT'(otdS .

When vora's in progress vhich
the potenti to dra the

vess 1, manual i tiation
ca ab i e

oop or RHR the
capabili of injecti te

411

the assoc ate ese
enerator(s) are re ired

$787

Unit 2.
3.5/4 ~ 5-3
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seacVe,4.

PR1 8 19%

ent
~ < t~

'nment

8. If Specifications 3.5.B.1
through 3.5.B.7 are not met,
an orderly shutdown shall be
initiated and the reactor
shall be placed in the
COLD SHUTDOWN CONDITION
within 24 hour

8. No additional surveillance
required.

H6.4
Sg,
P.S 2.g

en the reactor vessel
pressure is atmospheric and
irradiated fuel is in the
reactor vessel, at least one
RHR loop with two pumps or two
loops with one pump per loop
shall be OPERABLE. e pumps
associated diesel generators
must also b RABLE Low
pressure coolant 'nject-'on
(LPCI) may be considered
OPERABLE during alignment
and operation for shutdown
cooling, if capable of being
manually realigned and not
otherwise inoperable.

9. When the reactor vessel
pressure is atmospheric

that are required to be
OPERABLE shall be
demonstrated to be OPERABLE
per Specif ication 1.0.NM.

geo o ~

+pL'w,lip»
the conditions o

Specification 3.5.A.5 are met,
LPC1 and containment cooling

re not re

u'FN

Unit 2

When there is irradiated fuel
in the reactor and the reactor
is not in the COLD SHUTDOWN

CONDITION, 2 RHR pumps and
associated heat exchangers and
valves on an adjacent unit
must be OPERABLE and capable
of supplying cross-connect
capability except as specified
in Specification 3.5.B.12
below. (Note: Because cross-
connect capability is not a
short-term requirement, a
component is not considered
inoperable if cross-connect
capability can be restored to
service within 5 hours.)

3.5/4.5-7

1. The RHR pumps on the
adjacent units which supply
cross-connect capability
shall be demonstrated to be
OPERABLE per Specification
1.0.MM when the cross-
connect capability
is required.

SCC.Q <>]a4Ccgia~ g

ISTIC

'3,g
~
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Whenever the core spray systems,
LPCI, HPCI, or RCIC are required
to be OPERABLE, the discharge
piping from the pump discharge
of these systems to the last
block valve shall be filled.
The suction of the RCIC and HPCI
pumps shall be aligned to the
condensate storage tank, and
the pressure suppression chamber
head tank shall aormally be aligned
to serve the discharge piping of
the RHR and CS pumps. The
condensate head tank may be used
to serve the RHR and CS discharge
piping if the PSC head tank
is unavailable. The pressure
indicators on the discharge of the
RHR and CS pumps shall indicate
not less than listed bclov.

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

Sec W~s44ioJtlo g, C40+
'r~~ a.s;z ~z.r.3

0 ~ ~

z5g 8.S
The folloving surveillance
requirements shall bc adhered
to assure chat the discharge
piping of thc core spray
systems, LPCI , an RCI
a?e filled
1. ery month aaa,prior tow c lt t ng o the ~S (LPCI cad

Cont eat Spray) and co
spra system the discharge
p ping of these systems s a

3 e ~tc re e pqiat
aad voter floMetcrmi ed

'2. Folloviag aay per o v ere
e LPCI or co c spray systems

ha c not been r ircd + beOPE, the dis rge pgiag
J-Pg- of thginoperable system shall

be vent+ from thc high point
prior to thc return of the
system to s

3. Whenever the HPCI or RCIC
system is lined up to take
suction from the condeasatc
storage tank, the discharge
piping, of the HPCI and RCIC
shall bc vented from the high
point of the system aad vater
flov observed on a monthly
basis.

4. en the RHRS and c CSS are
re ircd to e OPE LE, he
pres re indi ators ich
monito the di charge nes
shall be onitored daily and
the pressure recorded.

Unit 2
3. 5/4. 5-17
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FEB 07 H91

.5.E
S

4.5.E
S ste C

c t 0

4.5.E.l (Cont'd)

e. Flov Rate at Once/18
150 psig months

cc. >vr4ili~kto~ fo~
who

year 4'p'nl
iS~ a.5.~

The HPCI pump shall deliver
at least 5000 gpm during
each flov rate test.

Verify that Once/Month
each valve
(manual, povcr-
operatcd, or
automatic) in the
in5ection flov-
path that is not
locked, sealed, or
othervise secured in
position, is in its
correct+ position.

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

2. Ho additional surveillances
are required.

3. If Specifications 3.5.E.1
or 3.5.E.2 arc not met,
an orderly shutdovn shall
be initiated and the
reactor vcsscl pressure
shall ba reduced to 150
psig or less vithin 24

* Except that an automatic
valve capable of automatic
return to its ECCS position
vhen an ECCS signal is
present may be in a
position for another mode
of operat

LC< 1. The RCICS shall bc OPERABLE
'~< 3 vhenevcr there is irradiated

fuel in the reactor vessel
and the reactor vessel

~pptii4'.ii~p pressure is above 150 psig,
except in the COLD SHUTDOWN

COHDITIOH or as specified in
3.5.F.2. OPERAB LITY shall

1. RCIC Subsystem testing shall
be performed as follows:

rOc o~ C I

SR3.5.3.5 a. ulated Auto- Once/18
matic Actuation months
Test

p o~~ Noh
SR >5->>

BFH
Unit 2 was&

cC 3@3.$

3.5/4.5-14
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jZCV. I

Ai -pc,'S<c4g P. 5. 5

NOV 24 1989t T%(T

~ e ~ ~

'P W Pl 'T+T'~

I a

P opg~
~<a, kr
SR ps'.g

5'R9,5,3.>

~ g/ow

be determined vithin 12 hour
after reactor steam pressure
reaches 150 psig from a COLD

CONDITIOH or a ernat ve y
RIDR ~0 SZARI1JL hy us~ an

auxilia~ steam supply.

/AE

4.5 '.l (Cont'd)

Sr 3.s.3.3 b. Pump
OPERABILITY

Q
Pet'pecifi-

cation
a.o.m

~ tor-Operat d Per
Va e Spec+i-
OPE LITT ation~

l.O.MM

S/t 3.S.3.P d.
2c1e g

Flov Rate Once

~std ~le
M spy g.fg

S'R 3.S: g. f e

5 g 3.5.3,3
583-5.2 Q

orma react r
v sel opera%in

re ure 92o 4o
/0/0 Pstg

Once/18
months

Flov Rate at
sig

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

,r ep44

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

/2,
3. If Specifications 3.5.F.l

or 3.5.F.2 are not met, ~
4670// & ~~ and the reactor

shall be depressurized to
ss than 150 psig, vithin-
hours.

~c

5~35.E.Z f. Verify that ce/
each valve
(manual, pover-
operated, or
automatic) in the
injection flovpath
that is not locked,
sealed, or other-
vise secured in
position, is in its
correc po ition.

C

7/ chyg

Ezcept that an automatic
alve capabl of automatic

r urn to its ormal
pos tion vhen a signal is
prese msy be in
position for another mode
of operation.

Unit 2
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Replaced 3.5.1 page 4 of 15 (page3.5/4.5A) with page 4 of 15 (page3.5/4.5<) Rev. 1

Replaced 3.5.1 page 7 of 15 (page3.5/4.5-8) with page 7 of 15 (page3.5/4.5-8) Rev. I
Replaced 3.5.1 page 11 of 15 (page3.5/4.5-13) with page 11 of 15 (page3.5/4.5-13) Rev. 1
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AUG 02 1989

cna on

12. If one RHR pump or associated
heat exchanger located-
on the unit cross-connection
in unit 2 is i perable
for any reason ( eluding
valve inoperabili t pipe

cRkf etc. ), the re tor
ma remain in operation
for a criod not to excee
30 days rovided the rema
RHR pump d associated diese
generator a OPERABLE.

3. I cross-co ction flov or
heat emoval capabi ty is lost,
the u ~t m7 r"= '" 'eration
for a penioc not to exc e 10
days unless such capability is
restored.

13. Ho additional surveillan~
required.

5a 3.S;

14. rec rculat n p
ischarg, valves shal

b OPERAB PRIOR 0
ST (o closed f
pe tted e evhere
in t se spe ficatio ).

14. All recirculation pump
discharge valves shall
be tested for OPERABIL
during any period of

R r>tS exceeding 48 hours, if
OPERABILITY tests have
not been performed
during, the preceding
31 days.

BFK
VLLit 3

3.5/4.5-8 AMENDMENT i[0. T 0
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3.5 ~ 4.5.D

1. The equipme area cooler
associated vi h each RHR

ump and the e uipment
a ea cooler ass ciated
vi each set o core
spra pumps (A an C

or B d D) must b
OPERAB at all tim
vhen thc ump or pum
served by hat spccif
cooler is c idcred t
be
OPERABLE'.

E equipment rea cooler
is crated in c unction
vith c equipment erved
by that articular oler;
therefore the equipm t
arcs coolc are teste at
the same fre ency as th

umps vhich th serve.

2. cn an equipm area
coo cr is not OPE LE,
thc p p(s) served y tha
cooler ust bc consi ere
inoperabl for Technical
Specificati purposes.

PcoPoSCI
No+ Pc

SR g.g.l.8
~el sR 3.5'/.7

The. system shall be
OPERAB enevcr there is
irra ated fuel in the
reactor vessel and the
reactor vessel prcssure
is greater than 150 psig,
except in the COLD SHUTDOWN
CONDITION or as specified in
pacification 3.5.E.2.

OPERABILITY shall be deter-
mined vithin 12 hours a te
reactor steam prcssure + o~
reaches.150 psig from a OLD
CONDIGN'ION r a t ely
P RTO S TUP b usi an
a iary ste sup y.

~53.~ a.

PcopoScct hjo&
4r SR,g.s'.l.

b.
SR 3.g.'(, 7

Co

HPCI Subsystem testing
shall bc performed as
fo vs g(

a] or
Simulated Once/18
Automatic months
Actuation
Test

I

Pump
OPERA-
BILITY

Per
Specificatic

.O.MM

otor per- e
a cd Va vc S cif+atic
OP RABIL 1

SR 3.5.(.1

P+f5cA Npg

d. Flov Rate at Once/W-
no a
re ct r
vs 1 cz
op a ng
pr s re

qzo H I>lop>

Unit 3

PlO
3.5/4.5-1 AMENOMEHTNS. X 5'2

5



FE8 Q 7 tggt

~/~s
Ps g The HPCI pump shall

deliver .at least 5000 gpm
during each flow rate test.

~ ~ ~

St! z.s. t,g e. Flow Rate at Once/18
-458- psig months

C+o~ H

f.
5R 3.g(.~

Verify that Once/Neaeh-
each valve
(manual, power-
operated, or
automatic) in the
injection flow-
path that is not
locked, sealed, or
otherwise secured in
position, is in its
correc osition.

Ag
2.

frog sod
QC7 re&

p>i~
C}chon5

G-< tl

F.

If the HPCI s stem is
inophrable, t e reactor may
remain in ope ation f
period not to exceed 'ys,
provided the RHR

LPCI
OPE LE

the
reactor vessel pressur
shall be reduced to 150 '~>

psig or less within 34-3g
ours ~

L2,

o o o Cool
CS

C are er't.ir d.

NsAcgliRIcl)

If Specifications 3.5.E.l
or 3.5.E.2 are not met,

* cept hat an automatic
va ve ca ble of utomatic
ret rn to ts ECCS osition
when an ECC signal s
prese t may b in a
positi for a other m de
of opera ion.

Reacto Co o at o Coo i
S ste CICS

The RCICS shall be OPERABLE
whenever there is irradiated
fuel in the reactor vessel
and the reactor vessel
pressure is above 150 psig,
except in the COLD SHUTDOWN

CONDITION or as specified in
3.5.F.2. OPERABILITY sh

1. RCIC Subsystem testing shall
be performed as follows:

a. Simulated Auto- Once/18
matic Actuation months
Test

BFN
Unit 3

See p~gh$ lagon Qr Charvy5 .5/4.5-14
6r 8=A I5T5 p~g

PAG~~OF



-K/
SPec,'5 'o -5- I

NY 9 1994

Whenever t core spay systems,
LPCI, HPCI, r RCZ required
to be OPERAB the dis ar
piping from the ump disc arge

these systems o the las
bl ck valve shall filled.

sÃ z.s./. t
The following surveillance
requirements shall be adhered
to assure that the discharge
piping of the core spra
systems, LPCI, HPCI, and RCIC
are filled:

'The s tion of the P

pumps s all be aligned o the
condensa storage tank, and
t e press suppression amber
hea tank s 1 normally b
align d to se the dischar e
piping f the and CS pump .

e cond sate hea tank may be
us d to se e the and CS
dis harge px ing if t

v
pres e xn ca ors on th
d sc i. e oi he 'atZR and ".S~J)Q os I

snail .ac~cate no 'ss ~a~
listed b ow.

1. Eve e

2.

e RHRS CI and
Containment Spray) and core
spray systems, the dischar e
pipin of these systems shall

vened om phe h h phd.nt
d wattr fl w dhterm ed.

Following any period where th
I or core spray sy tems

have ot been equired o be
OPERAB the 'scharge p ".n

prior to the turn of
esstemt

Pl-75- 0
Pl-75-4
Pl-74-51
Pl-74-65

48 p ig
48 psx
48 psig
48 psig

3 ~ Whenever the HPCI R

system is lined up to take
suction from the condensate
storage tank, the dischar e
piping of the HPCI d RCI

&< Xs~Amg,„4r Chan~fr J'F'N (STS'.g.p

e vened from t high
oint f the a+tern and wate
low observe on a monthly

basI.ST

en the RHRS and the CS are
r uired to b OPERABLE, t
pre ure indicat s which
monit the discha lines
shall be onitored da y and

he press e recorded.

Unit 3
3.5/4.5-17 IIIIENDMENTg9. g 7 g
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DEC 15 1988

Lco yg.z
b: likJ

When irradiated fuel is in
the reactor vessel and the
reactor vessel head is
removed, core spray is not
required to be OPERhBLE
provided the cavity is
flooded, the fuel pool
gates are open and the
fuel pool vater level is
maintained above the lov

evel alarm point
ro ne p

assoc ated val es
s plying e stan y
coo ant sup y are
OPE LE

PAo oscar Sg $.5.pp

~s 5P 3',S.z,
+ cd

'P+o5.8 ~C7.!„oA.: ..~

I e)~~+SR > < R.5

* When vork is in p green vhich
as the po ential drain the
ssel, man al ion

c either CSS
Loo or l pump, vi h the
capa ty o ecting va er
into he reacto vessel

e ec
generator(a) are required.

$ 7@~ l-Qo
Rp/~i~a~i ~ ~y

~~4~+4on Qr CA@+~~~ S~hf /575 3'.g,~

BPH
Unit 3
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Qt'wb;1'ky
9.

I.,C n
3o

Qo4.
t C

t
t/S.~o*

When thc reactor vessel
pressure is atmospheric and
irradiated fueL is in thc
reactor vessel, at least one
RHR loop wi.th two pumps or two
loops with one pump per loop
hall bc OPERABLE. e pump

assocxa e xeseL geaer or
must also be OPERABLE Low
prc su- coolaat nnjection
(~ " l -v be c~..a~dered

o'' ~ » t ", »» n.to+

cooli gg if capaole oz '1ag
maauaLly realigned and not
otherwise inoperable.

8. If Specifications 3.5.B. 1

through 3.5.B.7 are not met,
an orderly shutdown shall be
iaitiated and the reactor
shall be placed in the
COLD SHUTDOWN CONDITION
within 24

hours'.
No additional surveillan
required.

YAS+lft Cdn+0 ~
FOV agdtl ]57g P.g
't

SR~.S 2.+
pressure is atmospheric,
the RHR pumps
that are required to e
OPERABLE shall be
demonstrated to be
OPERABLE per
Specification L.O.MM.

See ~-"5~'cab o C4
+ Zr hl 't5. aBoR

10. If the conditions of
Specification 3.5.A.5 are mct,

APPl't«K)Q LPCI and oonteimaent tooling
~Pe not required.

ll. en there is irradiated fuel
in the reactor and the reactor
is not in the COLD SHUTDOWN

CONDITION, 2 RHR pumps and
associated heat exchangers and
valves on an adjacent unit
must be OPERABLE and capable
of supplying cross-connect
capability except as specified
in Specification 3.5.B.12
below. (Noter Because cross-
connect capability is not a
short-term requirement, a
component is not considered
inoperable if cross-connect
capability can be restored to
service within 5 hours.)

ll. The B and D RHR pumps or.
unit 2 which supply
cross-connect capabilit)
shall be demonstrated tc
be OPERABLE per
Specification L.O.MM whc
the cross-connect
capability is required.

go >odd 4 tedo o''kr C'o4~g+~ BPH ILATS

AMENDMENTNO. X V V
BPÃ
Unit 3

3.5/4.5-7
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3.5.E
S t

ssu Coo a t I ect o
C S

4.5.E
S ste

e u Coo ct 0

4.5.E.1 (Cont'd)

e. Flow Rate at Once/18
150 psig months

5 c'C ~s~Cc'zoo~ fa
Chagc5 Q~ 8F'+ lS75
3.S. t

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

Once/Monthf. Verify that
each valve
(manual, power-
operated, or
automatic) in the
injection flow-
path that is not
locked, sealed, or
otherwise secured in
position, is"in its
correct* position.

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

2. No additional surveillances
are required.

3. If Specifications 3.5.E.1
or 3.5.E.2 are not met,
an orderly shutdown shall
be initiated and the
reactor vessel pressure
shall be reduced to 150
psig o% less within 24
hours.

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

~ Lco
Zs 5>3

1. The RCICS shall be OPERABLE
whenever there is irradiated
fuel in the reactor vessel
and the reactor vessel

WPt>chstibf pressure is above 150 psig,
except in the COLD SHUTDOWN
CONDITION or as specified in
3.5.F.2. OPERABILITY shall

~g,5,3,$ a.

nppxcA Ho~
se z.g.q.s

1. RCIC Subsystem testing shall
be perfor ed a follows:it~ o~

Simulated Auto- Once/18
matic Actuation months
Test

BFN
Unit 3

<>Rsed. ~ Q~
Sg.

Puppis
3 5/4.5-14

Po/ ~
wX a.5'39

AMKNDMEHTNO, 1 5 R.
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HS FOR OPE

'Cr'CcW~ 3- '3 NULLI 4 8 lVUiJ
EV (

be determined vithin 12 hour
after reactor steam pressure
reaches 150 psig from a COLD
COHDITIOH r e t at e y
PRI TO S RTUP usi an
auxil st am sup ly.

SR3 SZ Zb
OPERABILITY

er
Specifi
ation
.O.MM

. M tor-Operate
Va e
OPE ILITT

r
Sp cifi-
cat n
1.0. AZ

Sg 3,gyp d.

l'q~ed goW
SP 3.S33

SR 3 S.3.q

<<3'Sr 3 3
SR Zgy.q

92 J~
Flov Rate at Once

orma rea to
v sel oper ting
pr sur 2o+o lo (0

t'Sr'g

Flov Rate at Once/18
sig, months

<l(5
The RCIC pump shall
deliver at least 600 gpm
during each flov test.

~ ~

hC~on A

L.z
3 ~

p,a-ion 8

e gaea '~~ ~'0 4 rr '.a~rem. sk ~t. e "v a a.e.o . able )
the eactor a) emae

operation for a period not
to exceed days if the
HPCIS is OPERABLE durin
such time.,;peg '~waael

7
If Specifications 3.5.F.1
or 3.5.F.2 are not met, ee-

~ato4-and the reactor
shall be depressurized to
less than 150 psig vithin
~hours.
3t

>< 82ua.'l +

Be,'n ~gi" lZh~s

-aCn reeve
(manual, peuer-
operated, or
automatic) in the
injection flovpath
that is not locked,
sealed, or other-
vise secured in
position, is in its
correc sition.

* cept hat aut atic
v ve c able f aut matic
re urn t its n rmal
po tion en a gna is
pre ent ma be in
posi ion fo anoth r mo
of operation.

I

BFH
Unit 3
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BROWNS FERRY NUCLEARPLANT- IMPROVED TECHNICALSPECIFICATIONS
SECTION 3.5

LIST OF REVISED PAGES

CURRENT TECHNICALSPECIFICATIONS JUSTIFICATION FOR CHANGES (Revised pages marked
Revision I)

*

Replaced ITS 3.5.1 pages 1 of 12 through 12 of 12 with ITS 3.5.1 pages 1 of 13 through 13 of 13 Revision I
Replaced ITS 3.5.2 pages I of 5 through 5 of5 with ITS 3.5.2 pages I of6 through 6 of 6 Revision 1

Replaced ITS 3.5.3 pages 1 of5 through 5 of5 with ITS 3.5.3 pages I of6 through 6 of6 Revision 1



JUSTIFICATION FOR CHANGES

BFN ISTS 3.5.1 - ECCS - OPERATING

ADMINISTRATIVECHANGES

Al Reformatting and r enumbering are in accordance with the BWR Standard
Technical Specifications, NUREG 1433. As a result the Technical
Specifications should be more readily readable, and therefore,
understandable by plant operators as well as other users. The
reformatting, renumbering, and rewording process involves no technical
changes to existing Technical Specifications.

Editorial rewording (either adding or deleting) is done to make

consistent with NUREG-1433. During ISTS development certain wording
preferences or English language conventions were adopted which resulted
in no technical changes (either actual or interpretational) to the
Technical Specifications. Additional information has also been added to
more fully describe each subsection. This wording is consistent with
the BWR Standard Technical Specifications, NUREG-1433. Since the design
is already approved, adding more detail does not result in a technical
change.

A2 Five current LCOs, 3.5.A, 3.5.B, 3.5.E, 3.5.G, and 3.5.H, have been
combined into one proposed LCO (3.5.1). As such, the new LCO combines
the three ECCS spray/injection Systems (HPCI, LPCI, and CS) into one LCO

statement. The Bases continue to describe what components make up an

ECCS subsystem. The new LCO statement also specifies that the six ADS

valves are required. In addition, the ADS valve cycling requirements
located in current Specification 4.6.0. 1 are included as part of ADS

operability. Thus, if an ADS valve does not cycle, the affected ECCS

system is considered inoperable and the appropriate ACTION taken.

A3 The Frequencies of "Once/operating cycle," "during each operating
cycle," and "after each refueling outage" have been changed to "18
months." This is considered equivalent since 18 months is the length of
an operating cycle or a refueling outage cycle. The Frequencies of
"Once/3 months" and "Per Specification 1.0.HH" have been changed to "92

days," or "In accordance with the Inservice Testing program" as

appropriate. The IST program test frequency for pumps is every 3 months
and is currently defined by Specification 1.0.HH. Therefore, this
change is considered administrative in nature. The Frequency of
"Once/month" has been changed to "31 days."

A4 Notes allowing actual vessel injection or ADS valve actuation to be

excluded from this test (simulated automatic actuation test) have been

added to proposed SR 3.5.1.9 and SR 3.5.1.10. Since the current

BFN-UNITS 1, 2, 8L 3 1of13 Revision 1





JUSTIFICATION FOR CHANGES

BFN ISTS 3.5.1 - ECCS - OPERATING

requirements state the test is "simulated" (i.e., valve actuation and
vessel injection are. inherently excluded), this allowance is considered
administrative in nature."

A5

A6

Proposed Condition H provides direction for various interrelationships
between HPCI and ADS, and between LPCI and CS. The Action requires
entry into LCO 3.0.3 for various combinations of inoperability which are
consistent with the present required actions for the same various
combinations. The actual requirements are not being changed.

The existing Applicability for Core Spray System (CSS) Operability
(3.5.A.l), and Low Pressure Coolant Injection (LPCI) Operability
(3.5.8. 1), requires both systems to be Operable whenever irradiated fuel
is in the vessel and prior to startup from a COLD CONDITION. The

proposed change (LCO 3.5.1 Applicability) requires them to be Operable
in Nodes 1, 2 and 3. This change more clearly defines the conditions
when CSS and LPCI are required to be Operable without changing the
specific requirements which are currently located in individual
specifications for each system. This change is administrative because
the same requirements for Operability currently listed in specific
specifications will be labelled APPLICABILITY and apply to the entire
ISTS Section 3.5.1, ECCS-Operating. The 3.5.A.2, 3.5.8.2, and 3.5.8.7
Applicabilities are only cross references and have been deleted.

A7 The clarifying information contained in the "*" footnote has been moved
to the proposed Bases for SR 3.5.1.2. The intent of the surveillance is
to assure that the proper flow paths will exist for ECCS operation. The
Bases clarifies that a valve that receives an initiation signal is
allowed to be in a nonaccident position provided the valve will
automatically reposition in the proper stroke time. As such, moving
this clarifying statement to the Bases is an administrative change.

AS This requirement has been deleted since it only provides reference to
another Specification, and does not provide any unique requirements.
The format of the proposed BFN ISTS does not include providing "cross
references."

A9 Surveillance Requirements for HOV operability, and check valves that are
required by the Inservice Testing (IST) Program, have been removed from
individual Specifications. This change is considered administrative in
nature since these requirements remain in the IST Program which is
defined by proposed Specification 5.5.6.

2 of 13 Revision 1



JUSTIFICATION FOR CHANGES

BFN ISTS 3.5.1 - ECCS - OPERATING

Alo

All

The flow tests for the HPCI System are performed at two different
pressure ranges such that system capability to provide rated flow is
tested at both the higher and lower operating ranges of the system.
Since the reactor steam dome pressure must be a 920 psig to perform SR

3.5. 1.7 and a 150 psig to perform SR 3.5.1:8, sufficient time is allowed
after adequate pressure is achieved to perform these tests. This is
clarified by a Note in both SRs that state the Surveillances are not
required to be performed until 12 hour s after the specified reactor
steam dome pressure is reached. CTS 3.5.E.1 already contains the
context of the Note for the low pressure flow rate test. This is also
consistent with interpretation of the current technical specification
requirement for the high pressure flow rate test which is currently not
modified by a Note.

The existing Applicabilities for High Pressure Coolant Injection (HPCI)
Operability (3.5.E.1) and ADS (3.5.G.1) require the systems to be

Operable whenever irradiated fuel is in the vessel and reactor pressure
is greater than 150 psig (105 psig for ADS), except in the COLD SHUTDOWN

CONDITION. The proposed change (LCO 3.5.1 Applicability) requires HPCI

and ADS to be Operable in Modes 1, 2 and 3, except when reactor steam
dome pressure is < 150 psig. (Reference Justification L5 for the change
in applicability from,< 105 psig to < 150 psig for ADS.) This change
more clearly defines the conditions when HPCI and ADS are required to be

Operable without changing the specific requirements which are currently
located in the individual specifications. This change is administrative
because the same requirements for Operability currently listed in the
specific specifications will be labeled APPLICABILITY and apply to the
entire ISTS Section 3.5.1, ECCS-Operating. The 3.5.E.2, 3.5.G.2, and

3.5.G.3 Applicabilities are only cross references and have been deleted.

A12 A finite Completion Time has been provided to verify RCIC OPERABILITY.
The new time is immediately and is considered administrative since this
is an acceptable interpretation of the time to perform the current
requirement.

A13 CTS 3.9.A.3.h (for Unit 1 and 2) and 3.9.A.3.g (for Unit 3) require 480

V reactor motor operated valve (RMOV) boards to be energized with motor-
generator (MG) sets in service. CTS 3.9.B.13 and 14 (for Unit 1 and 2)
and ll and 12 (for Unit 3) provide Required Actions for when one or any
two 480-V MG board sets become inoperable. There are two 480-V AC RMOV

boards that contain MG sets in their feeder lines. The 480-V AC RMOV

boards provide motive power to valves associated with the LPCI mode of
the RHR system. The MG sets act as electrical isolators to prevent a

BFN-UNITS 1, 2, & 3 3 of 13 Revision 1



JUSTIFICATION FOR CHANGES

BFN -ISTS 3.5.1 « ECCS - OPERATING

fault propagating between electrical divisions due to an automatic
transfer. Having an MG set out of service reduces the assur ance that
full RHR (LPCI)'apacity will be available when required; therefore, the
unit can only operate in this condition for 7 days. Having two MG sets
out of:service can considerably reduce equipment availability;
therefore, the unit must be placed in Cold Shutdown within 24 hours.
The'inability to provide power to the inboard injection valve and the
recirculation pump discharge valve from either 4 kV board associated
with an inoperable MG set would result in declaring the .associated LPCI
subsystems inoperable and entering the Actions required for LPCI.
Since, the out of service times for LPCI and the MG sets are comparable,
the deletion of the MG set actions is considered administrative.

TECHNICAL CHANGE - MORE RESTRICTIVE

Proposed Action H requires LCO 3.0.3 be entered immediately which
requires the plant to be in MODE 2 in 7 hours and MODE 3 within 13 hours
when multiple ECCS subsystems are inoperable. This change is more
restrictive because it stipulates that the reactor shutdown be completed
much earlier than would be required by the existing specifications (CTS

3.5.A.3, 3.5.B.4, 3.5.B.8, and 3.5.E.3). For CTS 3.5.G.2 it is slightly
more restrictive since it requires the plant to be in MODE 2 in 7 hours
where no action was required before. CTS require a shutdown to MODE 4

within 24 hours (except CTS 3.5.G.2 for ADS which also requires the
plant be in MODE 3 in 12 hours) but does not stipulate how quickly MODE

3 must be reached. Reference Comment L12 which addresses the less
restrictive change of being in MODE 3 in 13 hours versus 12 hours and
MODE 4 (or < 150 psig which is outside the applicability for ADS and

HPCI) in 37 hours rather than 24 hours.

M2 Surveillance requirement SR 3.5.1.3 has been added to verify that ADS

air supply header pressure is a 81 psig. This is a new Surveillance
Requirement which verifies that sufficient air pressure exists in the
ADS accumulators/receivers for reliable operation of ADS. Since this is
a new Surveillance Requirement, it is an added restriction to plant
operations.

M3 With the reactor pressure < 105 psig, CTS 3.5.B.2 allows the RHR System
to be removed from service (except that two RHR pumps-containment
cooling mode and associated heat exchangers must remain OPERABLE) for a

period not to exceed 24 hours while being drained of suppression chamber
quality water and filled with primary coolant quality water provided
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that during cooldown two loops with one pump per loop or one loop with
two pumps, and associated diesel generators, in the core spray system
are OPERABLE. This appears to be an exception to CTS 3.5.A.2 8 3, which
only allows one CSS loop (i.e., one loop with two pumps) to be
inoperable for 7 days and an immediate shutdown if this cannot be met.
The ¹ Note for 3.5.B.l allows LPCI to be considered OPERABLE during
alignment and operation for shutdown cooling with reactor steam dome

pressure < 105 psig in HOT SHUTDOWN, if capable of being manually
realigned and not otherwise inoperable. Proposed Specification 3.5.1
has a similar provision (Note to SR 3.5.1;2). Since the proposed
Specification has no provision that would allow continued operation in
MODE 3 with pressure <105 psig with two CS loops with one pump per loop
OPERABLE, the proposed change is considered more restrictive.

M4 An additional requirement is. being added that requires the plant to be

in MODE 3 within 12 hours. This change is more restrictive because it
stipulates that the reactor shutdown be completed much earlier than
would be required by the existing specifications (CTS 3.5.A.3, 3.5.B.4,
3.5.B.8, and 3.5.E.3). CTS require a shutdown to MODE 4 within 24 hours
but does not stipulate how quickly MODE 3 must be reached. Reference
Comment L2 which addresses the less restrictive change of being in MODE

4 (or < 150 psig for HPCI and ADS) in 36 hours -rather than 24 hours.

TECHNICAL CHANGES - LESS RESTRICTIVE

"Generic"

LAl Not used.

LA2 The details relating to system design and purpose have been relocated to
the Bases. The design features and system operation are also described
in FSAR Sections 6.3 and 6.4. Changes to the Bases will be controlled
in accordance with ISTS Section 5.5.10 and changes to the FSAR will be

controlled by the provisions of 10 CFR 50.59. ECCS system operability
determinations are described in the Bases. SR 3.5. 1. 1 will ensure
maintenance of filled discharge piping.
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LA3 Details of the methods of performing surveillance test requirements and
routine system status monitoring have been relocated to the Bases and
procedures. Changes to the Bases will be controlled in accordance with
ISTS Section 5.5. 10 and changes to the procedures will be controlled by
the licensee controlled programs.

LA4 Any'time the OPERABILITY of a system or component has been affected by
repair, maintenance or. replacement of a component, post maintenance
testing is required to demonstrate OPERABILITY of the system or
component.. Therefore, expl-icit post, maintenance Surveillance
Requirements have been deleted from the Specifications. Also, proposed
SR 3.0:1 and SR 3.0.4 require Surveillances to be current prior to
declaring components operable.

0

LA5 CTS 3.5.D/4.5.D, Equipment Area Coolers, are being relocated to the
Technical Requirements Manual (TRN). Relocating the associated
operability and surveillance requirements for the equipment area coolers
is acceptable based on the criteria of 10 CFR 50.36. The coolers are
required to be operable in order to support LPCI and CS system
operability. Changes to the TRH are controlled in accordance with 10

CFR 50.59. This change is consistent with NUREG-1433.

LA6 CTS 3.5.E specifically states that HPCI Operability can be determined
prior to startup by using an auxiliary steam supply in lieu of using
reactor steam after reactor steam dome pressure reaches 150 psig.
Details of the methods of performing this surveillance test requirement
have been relocated to the Bases and procedures. Changes to the Bases
will be controlled in accordance with ISTS Section 5.5.10 and changes to
the procedures will be controlled by the licensee controlled programs.

LA7 Deleted (Reference NRC RAI item 3.5.1-5).

LAB The details relating to system operability have been relocated to the
Bases. The LPCI system operation associated with the recirculation
discharge valve function is also described in FSAR Sections 6.4 and 7.4.
SR 3.5. 1.5 will ensure the operability of the Recirculation Discharge
valves to support LPCI operability. Changes to the Bases will be
controlled in accordance with ITS Section 5.5. 10. Changes to the FSAR

are controlled by the provisions of 10 CFR 50;59.
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"Specific"

Ll The phrase "actual or," in reference to the- automatic initiation'signal,
has been added to the surveillance requirement for verifying the ECCS

subsystems/ADS actuate on an automatic initiation signal. This allows
satisfactory automatic system initiations for other than surveillance
purposes to be used to fulfill this requirement. Operability is
adequately demonstrated in either case since the ECCS subsystems/ADS
itself can not discriminate between "actual" or "simulated."

L2 The time to reach NODE 4, Cold Shutdown (for LPCI and CS) and < 150 psig
(for HPCI and ADS) has been extended from 24 hours to 36 hours. This
provides the necessary time to shut down and cool down the plant in a
controlled and orderly manner that is within the capabilities of the
unit, assuming the minimum required equipment is OPERABLE. This extra
time reduces the potential for a unit upset that could challenge safety
systems. In addition, a new (more restrictive) requirement to be in
MODE 3 (Hot Shutdown) within 12 hours has been added for LPCI, CS and
HPCI (Reference Comment N4 above). These times are consistent with the
BWR Standard Technical Specifications, NUREG 1433.

A new Action (proposed ACTION D) is being added to LCO 3.5.1 for the
condition of an inoperable HPCI System coincident with one inoperable
low pressure ECCS injection/spray subsystem. The analysis summarized in
the current SAFER/GESTR-LOCA analysis (NEDC-32484P, February 1996)
demonstrates that adequate cooling is provided by the ADS system and the
remaining operable low pressure injection/spray subsystems. However,
the redundancy has been reduced such that another single failure may not
maintain the ability to provide adequate core cooling. Therefore, an
allowable outage time of 72 hours has been assigned to restore either
the inoperable HPCI system or the inoperable low pressure
injection/spray subsystem to operability. This change is consistent
with NUREG-1433.

L4 The allowable outage time for HPCI has been extended from 7 days to 14
days. Adequate core cooling can be provided by ADS and the low pressure
ECCS subsystems. The 14 days is allowed only if all six ADS valves and
the low pressure ECCS subsystems are operable. (The exception, LCO

3.5.1, Condition 0, which allows operation for 72 hours with HPCI and
one low pressure.ECCS subsystem inoperable is addressed in Comment L3
above.) The 14 day Completion Time is based on the reliability study
that evaluated the impact on ECCS availability (Memorandum from R. L.
Baer (NRC) to V. Stello, Jr. (NRC), "Recommended Interim Revisions to

BFN-UNITS 1, 2, 5 3 7of13 Revision 1





0 JUSTIFICATION FOR CHANGES

BFN ISTS 3.5.1 - ECCS - OPERATING

LCOs for ECCS Components," December 1, 1975). Factors contributing to
the acceptability of allowing continued operations for 14 days with HPCI

inoperable include: the similar functions of HPCI and RCIC, and that
the RCIC is capable of performing the HPCI function, although at a

substantially lower capacity; the continued availability of the full
complement of ADS valves and the ADS System's capability in response to
a sthall break LOCA; and, the continued availability of the full
complement of low pressure ECCS subsystems which, in conjunction with
ADS, are capable of responding to a small break LOCA. This change is
consistent with NUREG-1433

L5 The pressure at which ADS is required to be operable is increased to 150

psig to provide consistency of the operability requirements for HPCI and

RCIC equipment. Small break-loss of coolant accidents are not analyzed
to occur at low pressures (i.e., between 105 and 150 psig). The ADS is
required to operate to lower the pressure sufficiently so that the LPCI

and CS systems can provide makeup to mitigate such accidents. Since
these systems can begin to inject water into the reactor pressure vessel
at pressures well above 150 psig, there is no safety significance in the
ADS not being operable between '105 and 150 psig.

A new ACTION has been added (ACTION F), which allows an outage time of
72 hours when one ADS valve and a low pressure ECCS subsystem is
inoperable. Currently, there is no allowed outage time when these two
items are inoperable. The analysis summarized in the current
SAFER/GESTR-LOCA analysis'NEDC-32484P, February 1996) demonstrates that
adequate cooling is provided by the HPCI and the remaining operable low

pressure injection/spray system. However, the redundancy has been
reduced such that another single failure concurrent with a design basis
LOCA could result in the minimum required ECCS equipment not being
available. Therefore, an allowable outage time of 72 hours has been

assigned to restore either the inoperable ADS valve or the inoperable
low pressure injection/spray system. This change is consistent with
NUREG-1433.

L7 Current Technical Specifications only allow one LPCI pump to be

inoperable. Proposed ACTION A allows two LPCI pumps, two in one loop,
to be inoperable for seven days. The BASES for ISTS 3.5.1 Required
Action A.l state that the 7 day allowed outage time is justified because

in this condition, the remaining OPERABLE subsystems provide adequate
core cooling during a LOCA. This justification is applicable for the
LPCI function of RHR with one or two RHR (LPCI) pumps out of service as

demonstrated by previous LOCA analyses performed for BFN as well as the
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L8

current SAFER/GESTR-LOCA analysis (NEDC-32484P, February 1996).
Following postulated single failures, adequate core cooling can be
provided.by'one loop of Core Spray (2 pumps) and two RHR (LPCI) pumps
(two pumps in one loop) in conjunction with HPCI and ADS. Therefore,
this less restrictive change is acceptable based on the plant specific
LOCA analysis performed for BFN.

This change proposes to add a Note to current Surveillance Requirement
4.6.D.2 (proposed Surveillance Requirement 3.5.1. 11) which states, "Not
required to be performed until 12 hours after reactor steam pressure and
flow are adequate to perform the test." This change allows the
Applicability of the Specification to be entered for 12 hour s without
performing the Surveillance Requirement. This allows for sufficient
conditions to exist and allow the plant to stabilize within these
conditions prior to performing the Surveillance. The normal outcome of
the performance of a Surveillance is the successful completion
which proves Operability. This change represents a relaxation over
existing requirements. This change is consistent with NUREG-1433.

L9 Existing Surveillance Requirement 4.5.E.l.d requires verification that
HPCI is capable of delivering at least 5000 gpm at normal reactor vessel
operating pressure. The accident analysis assumes that HPCI is capable
of delivering 5000 gpm over the specified design pressure range (150
psig to 1120 psig). Actual reactor pressure in the transient and
accident analysis is dependent on the specifics of the event. The
proposed surveillance, SR 3.5.1.7, requires verification of a minimum
5000 gpm HPCI flow rate with reactor pressure w 920 psig and <
1010 psig. The testing range is based on the nominal no load reactor
pressure which is 920 psig and the full load reactor pressure which is
1005 psig (this allows a 5 psig margin at full load). The HPCI
performance test at high pressure is the second part of a two part test
that verifies HPCI pump performance at the upper and lower end of the
range of steam supply and pump discharge pressures in which the HPCI

pump is expected to perform. Performance of the HPCI test at both ends
of the expected operating pressure range confirms that the HPCI pump and
turbine are functioning in accordance with design specifications. The
ability of the HPCI pump to perform at normal reactor vessel operating
pressure has already been demonstrated. A small decrease in the
pressure to as low as 920 psig at which the performance to design
specifications is verified will not affect the validity of the test to
determine that the pump and turbine are still operating at the design
specifications. Furthermore, the reactor is expected to be at the lower
pressure only a very limited time (during startup or shutdown
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evolutions). Hence, the HPCI SR will normally be performed at rated
reactor pressure.

L10 Existing Surveillance Requirement-4.5.C. I.e requires verification that
HPCI is capable of delivering at least 5000 gpm "at 150 psig reactor
steam pressure." The accident analysis assumes that HPCI is capable of
delivering 5000 gpm over the specified design pressure range (150 psig
to 1120 psig). Actual reactor pressure in the transient and accident
analysis is dependent on the specifics of the event. The proposed
surveillance, SR 3.5.1.9, requires verification of a minimum 5000 gpm
HPCI flow rate with reactor pressure at c 165 psig. The change to < 165

psig is less restrictive because it could allow reactor operation at
pressures up to 165 psig prior to performing the surveillance.
Performance of HPCI pump testing draws steam from the reactor and could
affect reactor pressure significantly. Therefore, HPCI pump testing
must be performed when the Electro-Hydraulic Control (EHC) System for
the main turbine is available and capable of regulating reactor
pressure. Operating experience has demonstrated that reactor pressures
as high as 165 psig may be required before the EHC system is capable of
maintaining stable pressure during the performance of the HPCI test.

The HPCI performance test at low pressure is the first part of a two
part test that verifies HPCI pump performance at the upper and lower end
of the range of steam supply and pump discharge pressures in which the
HPCI pump is expected to perform. Performance of the HPCI test at both
ends of the expected operating pressure range confirms that the HPCI

pump and turbine are functioning In accordance with design
specifications. The ability of the HPCI pump to perform at the lowest
required pressure of 150 psig has already been demonstrated. A small
increase in the pressure at which the performance to design
specifications is verified will not significantly delay or affect the
validity of the test to determine that the pump and turbine are still
operating at the design specifications.

Ll1 CTS 3.5.E.1 requires HPCI operability to be determined within 12 hours
after reactor steam dome pressure reaches 150 psig from a COLD

CONDITION. The proposed Note to SR 3.5. 1.7 and 3.5. 1.8 allows 12 hours
to perform the test after reactor steam dome pressure and flow are
adequate. This is based on the need to reach conditions appropriate for
testing. The existing allowance to reach a given pressure only
partially addresses the issue. This pressure can be attained, and with
little or no steam flow, conditions would not be adequate to perform the
test - potentially resulting in an undesired reactor depressurization.
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The proposed change recognizes the necessary conditions of steam flow
and minimum pressure as well as a maximum pressure limitation and
provides consistency of presentation of these conditions. The point in
time during startup that testing would begin remains unchanged. The
change simply changes when the 12 hour clock for performing the test
must begin and permits testing to be completed in a reasonable period of
time.

L12 Proposed Condition.H'rovides direction for various interrelationships
between HPCI and ADS, and Between LPCI and CS. The Action requires
entry into LCO 3.0.3 for various combinations of inoperability which are
consistent with the present required actions for the same various
combinations (CTS 3.5.A.3, 3.5.B.4, 3.5.B.8, and 3.5.E.3). However, the
time to reach MODE 4, Cold Shutdown (for LPCI and CS) and < 150 psig
(for HPCI) has been extended from 24 hours to 37 hours and to reach MODE

3, Hot Shutdown (for ADS only) has been extended from 12 hours to 13

hours. .This provides the necessary time to shut down and cool down the
plant in a controlled and orderly manner that is within the capabilities
of the unit, assuming the minimum required equipment is OPERABLE. This
extra time reduces the potential for a unit upset that could challenge
safety systems. In addition, a new (more= restrictive) requirement to be
in MODE 2 in 7 hours and MODE 3 (Hot Shutdown) within 13 hours has been
added (Reference Comment Ml above). These times are consistent with the
BWR Standard Technical Specifications, NUREG 1433.

L13 An alternate verification to ensure the LPCI cross tie between loops is
isolated has been added for Unit 3. The addition of an alternate method
of satisfying the surveillance requirement is considered less
restrictive. Currently, the method used for all three units is to
verify the LPCI cross tie is closed and power is removed from the valve
operator. Unit 3 has a manual shutoff valve install between the cross
tie for Loop I and Loop II. This verification ensures that each LPCI
subsystem remains independent and a failure of the flow path in one
subsystem will not affect the flow path of the other subsystem. Since
the manual shutoff valve serves the same function as the power operated
valve, the proposed change is considered acceptable.

L14
I
I
I
I
I
I
I
I
I
I

This proposed change eliminates the existing requirement in CTS 4.5.H. 1

to vent and verify water fill of the RHR and CS discharge piping "prior
to testing." These requirements are considered operational details for
operating the RHR and CS system to ensure the system is completely
filled with water prior to operating or testing. Under the provisions
of proposed ITS SR 3.5. 1.1 the venting and verification of water fill
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for the ECCS discharge piping is performed every 31 days. Hence, the
requirement to vent and verify water fill "prior to testing" will be
controlled by plant procedures. Operating Instructions (OIs) require
the systems to be filled and vented prior to manual initiation.
Similarly, any test instruction which -requires manual initiation will
require the system to be filled and vented. Changes to these plant
instructions are controlled by site administrative procedures which
require a review for 10 CFR 50.59 applicability. Since testing other
than that explicitly required by TS may be performed, this change is
considered less restrictive.
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RELOCATED SPECIFICATIONS

'l Browns Ferry Nuclear Plant consists of three units. The pump suction
and heat exchanger discharge lines of one loop of RHR in Unit 1 (Loop
II) are cross-connected to the pump suction and heat exchanger of Unit
2. Unit 2 and 3 systems are cross-connected in a similar manner.
Technical Specification requirements related to RHR cross-tie capability
between units have been deleted. The standby coolant supply connection
and RHR crossties are provided to maintain long-term reactor core and

primary containment cooling capability irrespective of primary
containment integrity or operability of the RHR System associated with a

given unit. They provide added long-term redundancy to the other ECC

Systems and are designed to accommodate certain situations which,
although unlikely to occur, could jeopardize the functioning of these
systems. Neither the RHR cross-tie nor the standby coolant supply
capability is assumed to'function for mitigation of any'transient or
accident analyzed in the FSAR. Therefore, the operability requirements
and surveillances associated with the cross-connection capability have
been relocated to the Technical Requirements Nanual (TRN). Changes to
the TRN will be controlled in accordance with 10 CFR 50.59.

R2 CTS 3.5.H/4.5.H.4 requires daily--monitoring of the Core Spray (CS) and
Residual Heat Removal (RHR) discharge line pressure indicators (48 psig
minimum) to ensure the discharge piping is full of water whenever CS and

RHR are required to be operable. After further review, TVA has
determined that these CTS requirements will be relocated to the
Technical Requirements Nanual (TRN). Changes to the TRN are controlled
by 10 CFR 50.59.

Improper water fill is not considered likely since alignment to the
Pressure Suppression Chamber (PSC) head tank is maintained with locked
open valves. Also, under the provisions of proposed ITS SR 3.5.1. 1,
venting and verification of water fill for the Emergency Core Cooling
Systems (ECCS) discharge piping is performed every 31 days as a formal
surveillance test. The 31-day frequency is adequate to ensure that the
water fill requirements are met and is based on the gradual nature of
void buildup in the Emergency Core Cooling Systems (ECCS) piping,
procedural controls governing system operation, and industry operating
experience. Relocation to the TRN is acceptable based on the criteria
of 10 CFR 50.36.
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ADMINISTRATIVECHANGES

Al Reformatting and renumbering are in accordance with the BWR Standard
Technical Specifications, NUREG 1433. As a result the Technical
Specifications should be more readily readable, and therefore,
understandable by plant operators as well as other users. The
reformatting, renumberi'ng, and rewording process involves no technical
changes to existing Technical Specifications.

Editorial rewording (either adding or deleting) is done to make
consistent with NUREG-1433. During ISTS development certain wording
preferences or English language conventions were adopted which resulted
in no technical changes (either actual or interpretational) to the
Technical Specifications. Additional information has also been added to
more fully describe each subsection. This wording is consistent with
the BWR Standard Technical Specifications, NUREG-1433. Since the design
is already approved, adding more detail does not result in a technical
change.

A2 Surveillance Requirements for HOV operability that are required by the
Inservice Testing (IST) Program have been removed from individual
Specifications. This change is considered administrative in nature
since these requirements remain in the IST Program which is defined by
proposed Specification 5.5.6.

A3 CTS 3.9.C.4 requires one 4SO V reactor motor operated valve (RHOV) board
motor-generator (HG) set for each RHOV board required to support the RHR

System in accordance with CTS 3.5.B.9. The 480-V AC RHOV boards provide
motive power to valves associated with the LPCI mode of the RHR system.
The HG sets act as electrical isolators to prevent a fault propagating
between electrical divisions due to an automatic transfer. The
inability to provide power to the inboard injection valve and the
recirculation pump discharge valve from either 4 kV board associated
with an inoperable HG set would result in declaring the associated LPCI
subsystems inoperable and entering the Actions required for LPCI.
Therefore, the deletion of the operability requirement associated with
the HG sets in CTS 3.9.C.4 is considered administrative.
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TECHNICAL CHANGE - MORE RESTRICTIVE

Ml Proposed ACTIONS A,. 8, C and D have been added to provide required
actions be taken when LCO requirements can not be met. CTS 3.5.A.4 and
3.5.B.9 provide minimum requirements for ECCS subsystems when in MODE 4
and 5 (except with the spent fuel pool gates removed and water level a
the'low level alarm setpoint of the spent fuel pool) but no action if
these requirements are not met. Therefore, techni.cal specifications are
violated when these requirements can-not be met and the default to TS

1.0.C. 1 requires no action since the plant is- already in Cold Shutdown.
While fro'm a compliance standpoint the proposed ACTIONS are less
restrictive, from an operational perspective they are more restrictive
since actions are required where there were none before. Proposed
ACTION A allows 4 hours to restore a subsystem when only one of the
required subsystems is inoperable and then proposed ACTION B requires
action be initiated to suspend operations with a potential for draining
the reactor vessel (OPDRVs) immediately. The 4 hour Completion Time is
considered acceptable based on engineering judgment that considers the
remaining available subsystem and the low probability of a vessel
draindown event during this period. With no required ECCS injection
spray subsystems inoperable, proposed ACTION C requires action to be
initiated immediately to suspend OPDRVs and at least one required
subsystem be restored to OPERABLE status within 4 hours. If one
subsystem can not be restored within four hours then Proposed ACTION D

requires action be initiated immediately to restore secondary
containment to OPERABLE status, to restore two standby gas treatment
systems to OPERABLE status, and to restore isolation capability in each
required secondary containment penetration flow path not isolated.
These actions must be immediately initiated to minimize the probability
of a vessel draindown and the subsequent potential for fission product
release.

Proposed SR 3.5.2. 1 has been added. SR 3.5.2.1 requires the suppression
pool water be verified a a minimum level every 12 hours. CTS 3.7.A.l (5
4.7.A. l.a) requires the suppression pool be verified'a -6.25" with no

differential pressure control once per day at any time irradiated fuel
is in the reactor vessel, and the nuclear system is pressurized or work
is being done which has the potential to drain the vessel. Therefore,
proposed SR 3.5.2. 1 is more restrictive since the frequency of
performance has been increased from once per 24 hours to once per 12

hours. In addition, CTS only requires performance during atmospheric
conditions when work is being done that has the potential to drain the
vessel. Therefore, the proposed SR is more restrictive since it
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H3

requires performance during MODES 4, and 5, except with the spent fuel
storage pool gates removed and water greater than or equal to minimum
level over the top of the reactor pressure vessel flange and no
operations with the potential for draining the reactor vessel (OPDRVs)

in progress. The CTS requirement to check the maximum level during
OPDRVs has not been included since Specification 3.5.2 concerns the
ability to maintain reactor water level using the suppression pool as .a
source of water. This level check is required for proposed
Specifications 3.6.2.1 and 3.6.2.2 as it relates to Containment Systems.

~ ~ f Ci

Proposed SR 3.5.2.3, which requires a verification every 31 days that
ECCS injection/spray valves are in their correct position, has been
added. This provides assurance that the proper flow paths will exist
for ECCS operation. This is more restrictive since BFN currently only
requires this check during MODES 1, 2 and 3.

M4 An SR.,has been added to require a system flow rate test for the Core
Spray System during atmospheric conditions. While CTS (4.5.B.9)
requires flow rate testing of the RHR pumps during atmospheric
conditions as well as during MODES 1, 2, and 3, it only requires CSS

flow rate testing during NODES 1, 2, and 3. The addition of this
requirement is more restrictive.

H5
I
I

Proposed SR 3.5.2.5 requires verification every 18 months that each
required ECCS subsystem actuates on an actual or simulated automatic
initiation signal. Addition of this SR is considered to be more
restrictive since CTS requires the test be performed each operating
cycle. This difference would only be of consequence if a plant was

shutdown for a prolonged period in which case ITS would require more
frequent testing. Since prolonged outages are uncommon, TVA does not
consider it likely this new requirement will cause additional testing,
particularly considering that ITS 3.0.2 allows a 25K interval variance.

H6 Proposed LCO 3.5.2 Applicability would require two low pressure ECCS

subsystems if the spent fuel storage pool gates are removed and water
level > 22 feet over the top of the reactor pressure vessel flange while
OPDRVs are in progress. Since CTS requires only one CSS loop or 1 RHR

pump, this is more restrictive. This change is consistent with NUREG-

1433 and is not considered to present operational constraints since 4 CS

and 4 LPCI pumps are available.
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TECHNICAL CHANGE - LESS RESTRICTIVE

"Generic"

LA1

LA2

CTS 4.5.H.l requires the discharge piping of RHR (LPCI and Containment
Spray) to be vented from the high point and water level determined every
month and prior to testing of these systems. The specific requirement
to vent prior to testing has been relocated to procedures. Changes to
the procedures will be controlled by the licensee controlled programs.

\

Any time the OPERABILITY of a system or component has been affected by
repair, maintenance or replacement of a component, post maintenance
testing is required to demonstrate OPERABILITY of the system or
component. Therefore, explicit post maintenance Surveillance
Requirements have been deleted from the Specifications. Also, proposed
SR 3.0.1 and SR 3.0.4 require Surveillances to be current prior to
declaring components operable.

LA3 Details of the methods of performing surveillance test requirements and
routine system status monitoring have been relocated to the Bases and
procedures. Changes to the Bases will be controlled in accordance with
ISTS Section 5.5. 10 and changes to the procedures will be controlled by
the licensee controlled programs.

"Specific"

Ll Deleted (Reference NRC RAI item 3.5.2-4).

L2 The proposed LCO for ECCS-Shutdown is less restrictive since it only
requires two low pressure ECCS subsystems to be OPERABLE. This can be
fulfilled with any combination of RHR and CS subsystems. That is, two
CS subsystems (a CS subsystem for Specification 3.5.2 consists of at
least one pump in one loop), two RHR subsystems (RHR subsystem for
Specification 3.5.2 consists of one pump in one loop), or one RHR

subsystem and one CS subsystem OPERABLE. CTS 3.5.B.9 requires one RHR

loop with two pumps or two RHR loops with one pumps per loop to be
OPERABLE. CTS 3.5.B.4 requires one CS loop with one pump per loop to be
OPERABLE. Per CTS 3.5.A Bases the minimum requirement at atmospheric
pressure is for one supply of makeup water to the core. Therefore,
requiring two RHR pumps and one CS pump to be OPERABLE provides excess
redundancy. In addition, since only one supply of makeup water is
required, sufficient makeup water can be provided by two CS subsystems,
two RHR subsystems, or one CS and one RHR subsystem. As such, the
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proposed Specification ensures redundancy by requiring any two low
pressure ECCS subsystems to be OPERABLE.

This proposed change eliminates the existing requirement in CTS 4.5.H.l
to vent and verify water fill of the RHR and CS discharge piping "prior
to testing." These requirements are considered operational details for
operating the LPCI system to ensure the system is completely filled with
water. prior to operating or testing. Under the provisions of proposed
ITS SR =3.5.2.2, the venting and verification of water fill for the ECCS

discharge piping is performed every 31 days. Hence, the requirement to
vent and verify water fill "prior to testing" will be controlled by
plant procedures. Operating Instructions (OIs) require the systems to
be filled and vented prior to manual initiation. Similarly, any test
instruction which requires manual initiation will require the system to
be filled and vented. Changes to these plant instructions are
controlled by site administrative procedures which require a review for
10 CFR 50.59 applicability. Since testing other than that explicitly
required by TS may be performed, this change is considered less
restrictive.

L4 Under CTS 3.5.A.5, Core Spray is allowed to be removed from service
during refueling operations if a Residual Heat Removal Service Water
System (RHRSW) pump is available through the cross-connection, provided
the fuel pool gates are removed and level normal. The RHR/RHRSW cross-
connection provides a redundant source of makeup water for fuel pool as
discussed in Section 10.5.5 of the Final Safety Analysis Report (FSAR).
It is considered a backup sour ce since it is raw water (river water)
that would be used only if all other normal sources were unavailable.

. The need for the availability of a RHRSW pump through the cross-connect
as a prerequisite for the allowing the core spray system to be
inoperable. is not included in ITS 3.5.2 for the same refuelling
conditions. The is consistent with the application of 10 CFR 50.36
criteria in that this feature of the RHRSW system is not credited as a

primary system for mitigation of transients or accidents. We also
consider that the provisions of proposed BFN ITS 3.5.2, which are
consistent with NUREG-1433, provide adequate requirements for ensuring
adequate water inventory is maintained during refueling activities.
Accordingly, this change has been recategorized as Less Restrictive and
a new DOC L4 generated. As noted above, this design feature will
continue to be described in the FSAR. Changes to the FSAR are
controlled in accordance with 10 CFR 50.59.
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RELOCATED SPECIFICATIONS

Rl Replaced by L4 (Reference NRC RAI item 3.5.2-5).

R2 CTS 3.5.H/4.5.H.4 requires daily monitoring of the Core Spray (CS) and
Residual Heat Removal (RHR) discharge line pressure indicators (48 psig
minimum) to ensure the discharge piping is full of water whenever CS and
RHR are required to be operable. After further review, TVA has
determined that these CTS requirements will be relocated to the

'Technical Requirements Manual '(TRN). Changes to 'the TRN are controlled
by 10 CFR 50.59.

Improper water fill is not considered likely since alignment to the
Pressure Suppression Chamber (PSC) head tank is maintained with locked
open valves. Also, under the provisions of proposed ITS SR 3.5.2.2,
venting and verification of water fill for the Emergency Core Cooling
Systems (ECCS) discharge piping is performed every 31 days as a formal
surveillance test. The 31-day frequency is adequate to ensure that the
water fill requirements are met and is based on the gradual nature of
void buildup in the Emergency Core Cooling Systems (ECCS) piping,
procedural controls governing system operation, and industry operating
experience. Relocation to the TRM is acceptable based on the criteria
of 10 CFR 50.36.
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BFN ISTS 3.5.3 - RCIC SYSTEN

ADN IN I STRATI VE CHANGES

Al Reformatting and renumbering are in accordance with. the BWR Standard
Technical Specifications, NUREG 1433. As a result the Technical
Specifications should be more readily readable, and therefore,
understandable by plant operators as well as other users. The
reformatting, renumbering, and rewording process involves no technical
changes to existing Technical Specifications.

Editorial rewording (either adding or deleting) is done to make
consistent with NUREG-1433. During ISTS development certain wording
preferences or English language conventions were adopted which resulted
in no technical changes (either actual or interpretational) to the
Technical Specifications. Additional information has also been added to
more fully describe each subsection. This wording is consistent with
the BWR Standard Technical Specifications, NUREG-1433. Since the design
is already approved; adding more detail does not result in a technical
change.

A2 The Frequency of "Once/month" has been changed to "31 days." The
Frequencies of '"Once/3 months" and "Per Specification 1.0NN" have been
changed to "92 days." Since the proposed frequencies are equivalent,
this change is considered administrative.

A3 Notes allowing actual vessel injection to be excluded from this test
(simulated automatic actuation test) have been added to proposed SR

3.5.3.5. Since the current requirements state the test is "simulated"
(i.e., valve actuation and vessel injection are inherently excluded),
this allowance is considered administrative in nature.

A4 Surveillance Requirements for MOV operability that are required by the
Inservice Testing Program have been removed from individual
Specifications. This change is considered administrative in nature
since these requirements remain in the IST Program which is defined by
proposed Specification 5.5.6.

A5 The flow tests for the RCIC System are performed at two different
pressure ranges such that system capability to provide rated flow is
tested at both the higher and lower operating vanges of the system.
Since the reactor steam dome pressure must be 2920 psig to perform SR

3.5.3.3 and &50 psig to perform SR 3.5.3.4, sufficient time is allowed
after adequate pressure is achieved to perform these tests. This is
clarified by a Note in both SRs that state the Surveillances are not
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required to be performed until 12 hours after the specified reactor
steam dome pressure is reached. CTS 3.5.F. 1 already contains the
context of the Note for the low pressure flow rate test. This is also
consistent with interpretation of the current technical specification
requirement for the high pressure flow rate test which is currently not
modified by a Note.

A6 The clarifying information contained in the "*" footnote has been moved
to the proposed Bases for SR 3.5.3.2. The intent of the surveillance is
to assure that the proper flow paths will exist for RCIC System
operation. The Bases clarifies that a valve that receives an initiation
signal is allowed to be in a nonaccident position provided the valve
will automatically reposition in the proper stroke time. Moving this
clarifying statement to the Bases is considered administrative in
nature.

A7

~ AS

A finite Completion Time has been provided to verify HPCI OPERABILITY.
the new time is immediately and is considered administrative since this
is an acceptable interpretation of the time to perform the current
requirement.

CTS 3.5.F.3 requires the reactor to be depressurized to less than 150

psig when CTS 3.5.F. 1 and 2 cannot be met, while CTS 3.5.F. 1 requires
RCIC to be OPERABLE when reactor vessel pressure is above 150 psig.
Proposed Required Action 8.2 requires the vessel to be depressurized to
a 150 psig. Since the intent of CTS is the same even though the CTS

shutdown statement does not state "equal to," the addition of this
requirement is considered administrative.

TECHNICAL CHANGES - NORE RESTRICTIVE

An additional requirement is being added that requires the plant to be
in NODE 3 within 12 hours. This change is more restrictive because it
stipulates that the reactor shutdown be completed much earlier than
would be required by the existing specification (CTS 3.5.F.3). CTS

require a shutdown to a 150 psig within 24 hours but do not stipulate
how quickly NODE 3 must be reached. Reference Comment L3 which
addresses the less restrictive change of being x 150 psig in 36 hours
rather than 24 hours.
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BFN ISTS 3.5.3 - RCIC SYSTEM

TECHNICAL CHANGES - LESS RESTRICTIVE

"Generic"

LAl The details relating to system design and purpose have been relocated to
the Bases. The design features and system operation are also described
in the FSAR. Changes to the Bases will be controlled in accordance with
ISTS Section 5.5.10 and changes to the FSAR will be controlled by the
provisions of 10 CFR 50.59. System operability determination, as
described in the Bases and SR 3;5.3.1, will ensure maintenance of filled
discharge piping.

LA2 The details relating to methods of performing surveillance test
requirements have been relocated to the Bases and procedures. Changes
to the Bases will be controlled in accordance with ISTS Section 5.5.10
and changes to the procedures will be controlled by the licensee
controlled programs.

LA3 CTS 3.5.F.l specifically states that RCIC Operability can be determined
prior to startup by using an auxiliary steam supply in lieu of using
reactor steam after reactor steam dome pressure reaches 150 psig.
Details of the methods of performing this surveillance test, requirement
have been relocated to the Bases and procedures. Changes to the Bases
will be controlled in accordance with ISTS Section 5.5.10 and changes to
the procedures will be controlled by the licensee controlled programs.

"Specific"

Ll The phrase "actual or," in reference to the automatic ini.tiation signal,
has been added to the surveillance requirement for verifying that the
RCIC System actuates on an automatic initiation signal. This allows
satisfactory automatic system initiations for other than surveillance
purposes to be used to fulfill the surveillance requirements.
Operability is adequately demonstrated in either case since the RCIC

System itself can not discriminate between "actual" or "simulated."

L2 This change proposes to extend the current allowed outage time for the
RCIC System from 7 days to 14 days. The 14 days are allowed only if the
HPCI System is verified Operable immediately. Loss of the RCIC System
will not affect the overall plant capability to provide makeup inventory
at high reactor pressure since the HPCI System is the only high pressure
system assumed to function during a LOCA. However, the RCIC System is
the preferred source of makeup for transients and certain abnormal
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events with no LOCA (RCIC as opposed to HPCI is the preferred source of
makeup coolant because of its relatively small capacity, which allows
easier control of the RPV water level). The 14 day completion time is
also based on a reliability study that evaluated the impact on ECCS

availability (Memorandum from R. L. Baer (NRC) to V. Stello, Jr. (NRC),
"Recommended Interim Revisions to LCOs for ECCS Components," December 1,
1975). Because of similar functions of HPCI and RCIC, and because HPCI
is capable of performing the RCIC function, the allowed outage times
determined for HPCI can be applied to RCIC. This change is consistent
with NUREG-1433.

~

'3

L4

The time to reduce reactor steam dome pressure to x 150 psig has been
extended from 24 hours to 36 hours. This provides the necessary time to
shut down and cool down the plant in a controlled and orderly manner
that is within the capabilities of the unit, assuming the minimum
required equipment is OPERABLE. This extra time reduces the potential
for a unit upset that could challenge safety systems. In addition, a
new (more restrictive) requirement to be in NODE 3 (Hot Shutdown) within
12 hours has been added (See Comment Hl above). These times are
consistent with the BWR Standard Technical Specifications, NUREG 1433.

Existing Surveillance Requirement 4.5.F. I.d requires verification that
RCIC is capable of delivering at least 600 gpm at normal reactor vessel
operating pressure. The testing range is based on the nominal no load
reactor pressure which is 920 psig and the full load reactor pressure
which is 1005 psig (this allows a 5 psig margin at full load). The
proposed surveillance, SR 3.5.3.3, requires verification of a minimum
600 gpm RCIC flow rate with reactor pressure z 920 psig and < 1010 psig.
The accident analysis assumes that RCIC is capable of delivering 600 gpm
over the specified design pressure range (150 psig to 1120 psig).
Actual reactor pressure in the transient and accident analysis is
dependent on the specifics of the event. The RCIC performance test at
high pressure is the second part of a two part test that verifies RCIC

pump performance at the upper and lower end of the range of steam supply
and pump discharge pressures in which the RCIC pump is expected to
perform. Performance of the RCIC test at both ends of the expected
operating pressure range confirms that the RCIC pump and turbine are
functioning in accordance with design specifications. The ability of
the RCIC pump to perform at normal reactor vessel operating pressure has
already been demonstrated. A small decrease in the pressure to as low
as 920 psig at which the performance to design specifications is
verified will not affect the validity of the test to determine that the
pump and turbine are still operating at the design specifications.

4of6 Revision 1





JUSTIFICATION FOR CHANGES

BFN ISTS 3.5.3 - RCIC SYSTEN

Furthermore, the reactor is expected to be at the lower pressure only a
very limited time (during startup or shutdown evolutions). Hence, the
RCIC SR will normally be performed at rated reactor

pressure.'5

Existing Surveillance Requirement 4.5.F.l.e requires verification that
RCIC is capable of delivering at least 600 gpm "at 150 psig reactor
steam pressure." The accident analysis assumes that RCIC is capable of
delivering 600 gpm over the specified design pressure range (150 psig to
1120 psig). Actual reactor pressure in the transient and accident
analysis is dependent on the specifics of the event. The proposed
surveillance, SR 3.5.3.4, requires verification of a minimum 600 gpm
RCIC flow rate with reactor pressure at < 165 psig. The change to < 165
psig is less restrictive because it could allow reactor operation at
pressures up to 165 psig prior to performing the surveillance.
Performance of RCIC pump testing draws steam from the reactor and could
affect reactor pressure significantly. Therefore, RCIC pump testing
must be performed when the Electro-Hydraulic Control (EHC) System for
the main turbine is available and capable of regulating reactor
pressure. Operating experience has demonstrated that reactor pressures
as high as 165 psig may be required before the EHC system is capable of
maintaining stable pressure during the performance of the RCIC test.

The RCIC performance test at low pressure is the first part of a two
part test that verifies RCIC pump performance at the upper and lower end
of the range of steam supply and pump discharge pressures in which the
RCIC pump is expected to perform. Performance of the RCIC test at both
ends of the expected operating pressure range confirms that the RCIC
pump and turbine are functioning In accordance with design
specifications. The ability of the RCIC pump to perform at the lowest
required pressure of 150 psig has already been demonstrated. A small
increase in the pressure at which the performance to design
specifications is verified will not significantly delay or affect the
validity of the test to determine that the pump and turbine are still
operating at the design specifications.

L6
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CTS 3.5.F.l requires operability to be determined within 12 hours after
reactor steam dome pressure reaches 150 psig from a COLD CONDITION. The
allowance for reactor steam dome pressure and flow to be adequate is
based on the need to reach conditions appropriate for testing. The
existing allowance to reach a given pressure only partially addresses
the issue. This pres'sure can be attained, and with little or no steam
flow, conditions would not be adequate to perform the test - potentially
resultin in an undesired reactor depressurization. The proposed change
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recognizes the necessary conditions of steam flow and minimum pressure
as well as a maximum pressure limitation and provides consistency of
presentation of these conditions. The point in time during startup that
testing would begin remains unchanged. The change simply changes when
the 12 hour clock for performing the test must begin and permits testing
to be completed in a reasonable period of time.
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ECCS —Operating
3.5.1t

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION COOLING
(RCIC) SYSTEM

3.5.1 ECCS -Operating

LCO 3.5.1 Each ECCS injection/spray subsystem and the Automatic
Depressurization System (ADS) function of +see~safety/relief valves shall be OPERABLE.

six

APPLICABILITY: MODE 1,
MODES 2 and 3, except high pressure coolant injection (HPCI)

and ADS valves are not require/ to be OPERABLE with
reactor steam dome pressure « ~50+ psig. (Q

ACTIONS

CONDITION REQUIRED ACTION .COMPLETION TIME

A. One low pressure ECCS
injection/spray
subsystem inoperable.
o

A.1 Restore low pressure
ECCS injection/spray
subsystem to OPERABLE
status.

7 days

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

B.1

AND

B.2

Be in MODE 3.

Be in MODE 4.

12 hours

36 hours

C. HPCI System
inoperable.

o e.'I p
/

I je ip Q.
6'saC Sss4 oft el .

C. 1 Verify by
administrative means
RCIC System is
OPERABLE.

AND

C.2 Restore HPCI System
to OPERABLE status.

14 days

ed aha .

Z >+ O>~7g (continued)
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ACTIONS continued

CONDITION RE(VIREO ACTION 'OMPLETION TIME

H. Two or mor e l ow
pressure ECCS

in3ection/spray .
subsystems inoperable

OR

HPCI System and one or
more ADS valves
inoperable.

H. 1 Enter LC 3.0.3. Immedi ately

PAGE ~~+
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ECCS —Operating
3.5.1

SURVEILLANCE REQUIREHENTS

SURVEILLANCE FREQUENCY

SR 3.5. 1. 1 Verify, for each ECCS injection/spray
subsystem, the piping is filled with water
from the pump discharge valve to the
injection valve.

31 days

SR 3.5.1e2

lips
P~5gsef IL

----- ----- ------NOTE
Low pr'essure coolant injection (LPCI)
subsystems may be considered OPERABLE
during alignment and operation for decay
heat removal with reactor steam dome
pressure less than +he Residual Heat

emova1 (RHR aH;—h% permissive pressure@
in NODE 3, if capable of being manually
realigned and not otherwise inoperable.

Verify each ECCS injection/spray subsystem
manual, power operated, and automatic valve
in the flow path, that is not locked,
sealed, or otherwise secured in position,
is in the correct position.

31 days

SR 3.5.1.3 Iierl ADS pair supply heade~pressure is
(QI - f"Psi9

8l

31, days

SR 3.5.1.4
Sl

g tsC.

yerify the gNIQ Sle4esseross tie valv~
+sf-closed and power is removed from the
valve operator~

31 days

SR 3..1.5 Verify each CI inverter output vo age is
> [570] V and 630] V while supplyi
the respective bus.

31 day

0 0C.

VP~ifg. 4"~ eeefe<adQ flr<*gf ~/ <,„pC,~ C.pC~
= c.ro'Ls Sic. f ~ <r~~<dj

3.5-4

(continued)
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ECCS —Operating
sa~ tar4~ a~ prtOpE'SF 3.5.1

0'8'eo~rS Pz I

continued

SURVEILLANCE

Qpi o, ~Pai
SR 3.5.1 8 NOT-

4ef required to be performed

Q„vokrec,~,&4o 4

''er

forheg ig (error
Lu Ahsn +4g t Peg(psag 3l

s9
Pal

erify each recirculation pump discharge
valve ycle through one
complete cycle of full travel

FREQUENCY

004e prior uJY4r~0>o<~~ Robe

~4~
0 ce ac
st tu ri r
to e ee ng

SR 3.5.1 Verify the following ECCS pumps develop the
specified flow rate +against a system head

d ddd td d d~
pressure/.

s) YSTEH HEAO
NO. CORRESPONDING
OF TO A RMVBR

SYSTEM FLOM RATE PUMPS PRESSURE OF

0
Core czSo a. ios
Spray > pQ.'~ gpm ~ > Q4Q psi+

PCI >~~ gpm g2p > psi
PZ2. (g.Pt'.L > ~~ gP~ l > ~PSs

~ ooo> -2 taS

In accordance
with the
Inservice
Testing
Program ~
9B-d~

VessGL. ~ roR'ct
DEfFEECIeea~g~

SR 3.5.1 NOTE
Not required to be performed until 12 hours
after reactor steam pressure and flow
are adequate to perform the test.

10't
Verify, with eactor pressure+ < Q4~
and >+2psig, the HPCI pump can develop
a flow rate > gpm+gainst a system
head corresponding to reactor pressure/.

5'oo

92 days

NO.
o~

PdddddPS

ZHGXCATErt
'SHAK'6
l'RE'ssu RC

(continued)
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Veri fy eteautnmatt c transfer
of the power supply from the normal
source to the alternate source for ~
4
~ach LPCI subsystem inboard injection
valve and each recirculation pump
discharge valve.

18 months
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E S —Shutdown
3.5.2

li
3.5 EMERGENCY: CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION

COOLING'RCIC) SYSTEM

3.5.2 ECCS —Shutdown

LCO 3.5.2 Two low pressure,ECCS injection/spray subsystems shall be
OPERABLE.

'Ps
ACTION

APPLICABILITY: MODE 4,
MODE 5, except with the spent fidel storage pool gates

removed aod water level > fthm- over the top of the (Qlreactor pressure vessel flang .

G~ ~o o~da4iong ~ Hh wg,)perh<~ d'or ckma~iva~ gee. rcdtcor vessel (0PbRvs) <g p~res

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required ECCS
injection/spray
subsystem inoperable.

A.l Restore required ECCS

injection/spray
subsystem to OPERABLE
status.

4 hours

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

B.l Initiate action to
suspend operations
with a potential for
draining the reactor
vessel (OPDRVs).

Immedi ately

C. Two required ECCS

injection/spray
subsystems inoperable.

C.l

AND

C.2

Initiate action to
suspend OPDRVs.

Restore one ECCS

injection/spray
subsystem to OPERABLE
status.

Immedi atel y

4 hours

PAGE~70 QF~~
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3.5.2

SURVEILLANCE RE UIREMENTS continued

SURVEILLANCE FRE(UENCY

SR 3.5.2
pl

Verify each required gCCS pump develops the

O
specified flow rate /against a system head

g( corresponding to the specified reactor
pressurej.

/SYSTEM HEAD
NO. ~~( CORRESPONDING
OF ~TO A

SYSTBl FLOW RATE PUHPS PRESSURE OF

0 z5o
CS > P868f gpm psig
LPCI > gpm 1 > ~ psigjo

In accordance
with the
nservice

Testing
Program

a

VESSEL ~ Tss IRAN
>IFFE'Rgu P>4C

(gi

pi

SR 3.5.2 8'OTE
Vessel injection/spray may be excluded."

Verify each required ECCS injection/spray
subsystem actuates on an actual or
simulated automatic initiation signal.

$ 8/months Qm~

ZMlReRTKQ

<~MT< ~FLo QhTE o sssm~
r h

p REssvRF.
61
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BASES

Op a (a~de Osf'vnetH g>I3~ Lr~LC, LO~
a~I. cue 4 r~uad t~ gbS oped 4p~,
5~'ledge@ I a/~"( gai-)ure tS Co~SaMek
+he.m05~ < ~< Si~ 'EC. failure.

SCCS —Operating
B 3.5.)

APPLICABLE
SAFETY ANALYSES

(continued)

e. Adequate long term cooling capability is maintained.

The limiting sing'le failures are discussed in Reference 5
~ or a a ge >sc arge pipe rea , a> e o the

valve the unbroken ecirculation loo is consider the
most evere failure For a small bre LOCA, HPCI ilure,
is e most sever failure. One ADS alve failure is
an yzed as a lim 'n 'e re uirin
ADS operation The remaining OPERABLE ECCS subsystems
prov> e e capability to adequately cool the core and
prevent excessive fuel damage.

The ECCS satisfy Criterion 3 of the NRC Policy Statemen
~4.i .

KCO--.

(Pa

low
PS P~SSmm

Each ECCS injection/spray subsystem and ADS valves are
required to be OPERABLE. The ECCS inject>on/spray
subsystems are defined as the two CS subsystems, the two
LPCI subsystems, and one HPCI System. The low pressure ECCS
injection/spray subsystems are defined as the two CS
subsystems and the two LPCI subsystems.

With less than the required number of ECCS subsystems
OPERABLE, the potential exists that during a limiting design
basis LOCA concurrent with the wor~s ase single failure,
the limits specified in Reference ~ould be exceeded. Al
ECCS subs stems must therefore be OPERABLE to sa~fy tfe pH
sing e failure criterion required by Reference

LPCI subsystems may be considered OPERABLE during alignment
and operation for decay heat removal when below the actual
RH ~~ permissive pressure in HODE 3, if capable of
eing manually realigned (remote, or local) to the LPCI mode

and not otherwise inoperable. At these low pressures and
decay heat levels, a reduced complement of ECCS subsystems
should provide the required core cooling, thereby allowing
operation of RHR shutdown cooling when necessary.

0

APPLICABILITY All ECCS subsystems are required to be OPERABLE during
NODES I, 2, and 3, when there is considerable energy in the
reactor core and core cooling would be required to prevent
fuel damaoe in the event of a break in the primary system
piping. Tn NODES 2 and 3, when reactor steam dome pressure

(continued)
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ECCS -Operating
8 3.5.1

BASES

APPLICABILITY
(continued)

is ( 150 psig, ADS and HPCI are not required to be OPERABLE
because the low pressure ECCS subsystems can provide
sufficient flow below this pressure. ECCS requirements for

. MODES 4 and 5 are specified in LCO 3.5.2, "ECCS —Shutdown."

ACTIONS A. 1
G i40 C

0

(e ., oelei
lg \e% I~ e4 Q

S" S

I 'pc Ll
".~ b s4

Lti 4~

If any one pressure ECCS injectio /spray subsystem is
inoperable, inoperable subsyste must be restored to
OPERABLE status within 7 day In is ondition, the
remaining OPERABLE su sys ems provide a equate core cooling
during a LOCA. However, overal.l ECCS reliability is
reduced, because a single failure in one of the remaining
OPERABLE subsystems, concurrent with a LOCA, may result in
the ECCS not being able to perform its intended safety
function. The 7 day Com letion Time is based on a
reliability study (Ref >'hat evaluated the impact on F'f
ECCS availability, assuming various components and
subsystems were taken out of service. The results were used
to calculate the average availability of ECCS equipment
needed to mitigate the consequences of a LOCA as a function
of allowed outage times (i.e., Completion Times).

B.l and 8.2

If the inoperable low pressure ECCS subsystem cannot be
restored to OPERABLE status within the associated Completion
Time, 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 NODE 3 within 12 hours and to 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.

C. 1 and C.2

If the HPCI System is inoperable and the RCIC System is
verified to be OPERABLE, the HPCI System must be restored to
OPERABLE status within 14 days. In this Condition, adequate
core cooling is ensured by the OPERABILITY of the redundant
and diverYe low pressure ECCS injection/spray subsystems in

PAGE
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ECCS -Operating
B 3.5.1

BASES

ACTIONS
(continued)

H. 1

( r re ~z n o-
Con

When multiple ECCS subsystems are inoperabl as stated in
Condition H, the plant is in a condition outside of the
accident analyses. Therefore, LCO 3.0.3 must be entered
immediately.

SURVEILLANCE
REQUIREMENTS

SR 3.5.1.1

The flow path piping has the potential to develop voids and
pockets of entrained air. Maintaining the pump discharge
lines of the HPCI System, CS System, and LPCI subsystems
full of water ensures that the -ECCS will perform properly,
injecting its full capacity into the RCS upon demand. This
will also prevent a water hammer following an ECCS
initiation signal. One acceptable method of ensuring that
the lines are full is to vent at the high points. The
31 day Frequency is based on the gradual nature of void
buildup in the ECCS piping, the procedural controls
governing system operation, and operating experience.

SR 3. 5.1.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS

operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position since these
were verified to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
initiation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition in the
proper stroke time. This SR does not require any testing or
valve manipulation; rather, it involves verification that
those valves capable of potentially being mispositioned are
in the correct position. This SR does not apply to valves
that cannot be inadvertently misaligned, such as check
valves. For the HPCI System, this SR also includes the
steam flow path for the turbine and the flow controller
position.

The 31 day Frequency of this SR was derived from the
Inservic~Testing Program requirements for performing valve

pAGE ~ ) OF ." (continued)
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B 3.5.1

SURVEILLANCE
REQUIREMENTS
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SR 3.5. 1.2 (continued)

testing at least once every 92 days. The Frequency of
. 31 days is further justified because the valves are operated

under procedural control and because improper valve position
would only affect a single subsystem. This Frequency has
been shown to be acceptable through operating experience.

This SR is modified by a Note that allows LPCI subsystems to
be considered OPERABLE during alignment and operation for
decay heat removal with reactor steam dome pressure less
than the RH 'ermissive pressure in MODE 3, if
capable of being manually realigned (remote or local) to the
LPCI mode and not otherwise inoperable. This allows
operation in the RHR shutdown cooling mode during MODE 3, if
necessary.

Qggi~

SR 3. 5. 1.3 81 Jgv
Verification ever 31 days that ADS air supply header
pressure is > 0 sig ensures adequate air pressure for
reliable ADS opera ion. The accumulator on each ADS valve
provides pneumatic pressure for valve actuation. The design
pneumatic supply pressure requirements for the accumulator
are such that, following a failure of the pneumatic supply
to the accumulator at least two valve actuation can ccur

the drywell at 7'f design pressure (Ref 'o The P'i
ECCS safety analysis assumes only one actua ion o achieve
the depressurization required for operation of the low
pressure ECCS. This minimum required pressure of

sig is provided by the
Th 3 ay Frequency takes into consideration administrative
controls over operation of th air system and alarms for low
air pressure. p g'~ 5~
SR 3.5.1.4

pz'WI

Verification every 31 days that the cross tie
valve is closed arid power to its operator is disconnected
ensures that each LPCI subsystem remains independent and a
failure of the flow path in one subsy'stem will not affect
the flow path of the other LPCI subsystem. Acceptable
methods of removing power to the operator include
de-energiPl'ng breaker control power or racking out or

(continued)
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8 3.5.1
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SURVEILLANCE
REQUIREMENTS

SR 3.5. 1.4 (continued),

removing the breaker. If the cross tie a ~ is
n

0 subsystems must be considered inoperable. The
31 day Frequency has been found acceptable, considering that
these valves are under strict administrative controls that
will ensure the valves continue to remain closed with either
control or motive power removed.

SR 3.5.1.5

Ve ification every 31 days that each LPCI inverter output
has a voltage of > [570] and < [630] V ile supplying its
resp tive bus demonstrate that the AC el trical power is
availa le to ensure proper o ration of the sociated LPCI
inboard 'ection and minimum w valves and
recirculat n pump discharge valve. Each inverte ust be
OPERABLE for e associated LPCI subsystem to be OPERABLE.
The 31 day.Freq ncy has been found acceptable based on
engineering judgment and operating ex erience.

yrlgc 4c
gqQe I+)
Hop& ~
pro ~
5 o~ 4 ui4~
in PM

> Mg hc ~rS,

'v +

Verificat io~uH~
l4o4.~ S4r4s Wg Surv6tla
!~ ~04 tcquirgck9o Q ~„'4 Pr~ermcdh
Prc~iouz 4P2!

C~Hri~g &0[44 g pro~ ~o~ 2 or%

SR 351')
sH

Cy 1i g th i 1 ti p p di h g
through one complete cycle of full travel demonstrates that
the valves are mechanically OPERABLE and will close when
required. Upon initiation of an automatic LPCI subsystem
injection signal, these valves are required to be closed to
ensure full LPCI subsystem flow injection in the reactor via
the recirculation jet pumps. e-energi in e
c po ition o ensure the oper flow pathrfor

p!t, the LPCI subsystem. Acceptable meth ds of de-ener 'ng the
valve i elude de-energf2.'ing breake control ower rackin
ut the breaker or removina the breaker.

The specified Frequency is once
However, this SR is

modified b Note5.~~states the Surveillance is only
required to b performed

'
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SURVEILLANCE
REQUIREMENTS
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SR nay tf t~ MOQK 4> 48hou<5)

i s an excepti on to the
normal Inservice Testing Program generic valve cycling
Frequency of 92 days, but is considered acceptable due to
the demonstrated reliability of these valves. If the valve
is inoperable and in the open position, the associated LPCI
subsystem must be declared inoperable. ~

I
<5 '< ka

3.5..0 Sn 3.5.1. and 55 3.5.1. u
*

P per: parker~~ odt:
evlla CC.

The performance requirements of the low pressure ECCS pumps
are determined through ap~ication of the 10 CFR 50,
Appendix K criteria (Ref~a. This periodic Surveillance is
performed (in accordance with the ASHE Code, Section XI,
requirements for the ECCS pumps) to verify that the ECCS

pumps will develop the flow rates required by the respective
analyses. The low pressure ECCS pump flow rates ensure that
adequate core cooling is provided to satisfy the acceptance
criteria of References The pump flow rates are verified
agains a system head equivalent to the RPV pressure
ex 'ec ed during a LOCA The total system pump outlet
pressure is a equa e to overcome the elevation head pressure
between the pump suction and the vessel discharge, the
piping friction losses, and RPV pressure present during a
LOCA. These values may be established during preoperational
testilig. g f554< it< dt~ely5sS OS

PB'he

flow tests for the HPCI System are performed at two
different pressure ranges such that system capability to
provide rated flow is tested at both the higher and-lower
operating ranges of the system. Additionally, adequate pr 5'~~''team

flow must be passing through the main turbine or
turbine. bypass valves to continue to control reactor
pressure when the HPCI System diverts steam flow. Reacto
steam pressure must be >~2+ psig perform SR 3,5.14 («q
and >rp55f- psig to perform SR 3.5.1~8 Adequate steam f ow~
is re resented b t least turbine b ass valves open~

ere ore, su icien Q-
time is allowed after adequate pressure and flow are
achieved to perform these tests. Reactor startup is allowe
prior to performing the low pressure Surveillance test
because the reactor pressure is low and the time allowed to
satisfact~ily perform the Surveillance test is short. The
reactor pressure is allowed to be increased to normal

Afh~e4d I ~ OW Praise~

0
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SURVEILLANCE
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t) Pl
SR 3.5.1. (continued)

that no blockage exists in the S/RV discharge lines. This
is demonstrated by the response of the turbine control or

. bypass valve or by a change in the measured flow or by
any other method suitable to verify steam flow. Adequate
reactor steam dome pressure must be available to perform
this test to avoid damaging the valve. Also, adequate steam
flow must be passing through the main turbine or turbine
bypass valves to continue to control reactor pressure when
the ADS valves divert steam flow upon opening. Sufficient
time is therefore allowed after the requi ssure and

~

~ ~

~

~

flow are achieved to perform this SR. dequate pressure at
which this SR is to be performed isgWM-psig+(the pressure
recommended by the valve manufacturer). Adequate steam flow
is represented byQt leIst . turbine bypass valves open~

eac or s ar up is
allowed prior to performing this SR because valve
OPERABILITY and the setpoints for overpressure protection
are verified, per ASHE requirements, prior to valve
installation. Therefore, this SR is modified by a Note that
states the Surveillance is not required to be performed
until 12 hours after reactor steam pressure and flow are
adequate to perform the test. The 12 hours allowed for
manual actuation after the required pressure is reached is
sufficient to achieve stable conditions and provides
adequate time to complete the Surveillance. SR 3.5. 1. an
the LOGIC SYSTEH FUNCTIONAL TEST performed in LCO 3.3. .I
overlap this Surveillance to provide complete testing of the
assumed safety function.

Pl&
The Fre uency of 18 months on a ensure

at so or each ADS va ve are site atel
is based on the nee o per orm the

Surveillance under the conditions that apply just prior to
or during a startup from a plant outage. Operating
experience has shown that these components usually pass the
SR when performed at the 18 month Frequency, which is based
on the refueling cycle. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

REFERENCES 1. FSAR, Section

2. FFAIA 5 25

c.43

(continued)
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BASES

LCO

(continued)
~:-LPCI subsystem may be aligned for decay heat removal and

considered OPERABLE for the ECCS function, if it can be
manually realigned (remote or local) to the LPCI mode and is
not otherwise inoperable. Because oi low pressure and low
temperature conditions in MODES 4 and 5, sufficient time
will be available to manually align and initiate LPCI
subsystem operation to provide core cooling prior to
postulated fuel uncovery.

APPLICABILITY

Z2.

OPERABILITY of the low pressure ECCS injection/spray
subsystems is required in MODES 4 and 5 to ensure adequate
coolant inventory and sufficient heat removal capability for
the irradiated fuel in the core. in case of an inadvertent
draindown of the vessel. Requirements for ECCS OPERABILITY
during MODES 1, 2, and 3 are discussed in the Applicability
section of the Bases for LCO 3.5. 1. ECCS subsystems are not
required to be OPERABLE during MODE 5 with the spent fuel
storage pool gates removed and the water level maintained atft above the RPV flan , This provides sufficient
oolant inventory o a ow operator action to terminate the

inventory loss prior to fuel uncovery in case of an
inadvertent draindown.

The Automatic Depressurization System is not required to be
OPERABLE during MODES 4 and 5 because the RPV pressure is
< 150 psig, and the CS System and the LPCI subsystems can
provide core cooling without any depressurization of the
primary system.

The High Pressure Coolant Injection System is not required
to be OPERABLE during MODES 4 and 5 since the low pressure
ECCS injection/spray subsystems can provide sufficient flow
to the vessel.

ACTIONS A l and B l

If any one required low pressure ECCS injection/spray
subsystem is inoperable, the inoperable subsystem must be
restored to OPERABLE status in 4 hours. In this gondition,
the remaining OPERABLE subsystem can provide sufficient
vessel flooding capability to recover from an inadvertent
vessel draindown. However, overall system reliability is

{continued)
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8ASES

SURYEILLANCE
REQUIREMENTS

SR 3.5.3.2 (continued)

31 days is further justified because the valves are operated
. under procedural control and because improper valve position
would affect only the RCIC System. This Frequency has been
shown to be acceptable through operating experience.

P20
5)e'IMd~l>,

ZW
i~ ~os~
Svpvg, lie md@

ha% ~~p Lc.

p<ior 4o

CC..~., j.,
I

><we lg'egg

Sithe supply,

SR 3.5.3.3 and SR 3.5.3.4

The RCIC pump flow rates ensure that the system can maintain
reactor coolant inventory during pressurized conditions with
the RPV isolated. The flow tests for the RCIC System are
performed at two different pressure ranges such that system
capability to provide rated flow is tested both at the
higher and lower operating ranges of the system.
Additionally, adequate steam flow must be passing through
the main turbine or turbine bypass valves to continue to
control reactor pressure when the RCIC System diverts steam
flow. Reactor steam pressure must be >+20+ psig to

SR 3.5.3.3 and > 5
' erform SR 3.5.3.4.

e ua s ea s r e y lest l. uri
ass val o en or t ta b hr

T erefore, sufficient time is allowed after adequate
ssur achieved to perform these SRs.

Reactor startup is allowed prior to performing the low
pressure Surveillance because the reactor pressure is low
and the time allowed to satisfactorily perform the
Surveillance is short. The reactor pressure is allowed to

e incr rma operating pressure since it is
assumed that the low pressure Surveillance has been
satisfactorily completed and there is no indication or
reason to believe that RCIC is inoperable. Therefore, these
SRs are modified by Notes that state the Surveillances are
not required to be performed until 12 hours after the
reactor steam ressure and flow are ade uate to perform the

feasor crhi'c~lQy for SR '3.5.'3.3 a~8 ak t os@ ur Linc.
pa55 +alvc '7 50'c O Pe~ Ocr SA 3. SI3. f

A 92 day Frequency or S 3. .3.3 is consis ent wst the
Inservice Testing Program requirements. The 18 month
Frequency for SR 3.5.3.4 is based on the need to perform the
Surveillance under conditions that apply just prior to or
during a startup from a plant outage. Operating experience
has shown that these components usually pass the SR when
performed at the 18 month Frequehcy, which is based on the

pAGE Q pF' (continued)
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BROWNS FERRY NUCLEARPLANT - IMPROVED TECHNICALSPECIFICATIONS
SECTION 3.5

LIST OF REVISED PAGES

NUREG-1433 BWR/4 STANDARDTECHNICALSPECIFICATIONS/BASES JUSTIFICATION FOR
CHANGES (Revised pages marked Revision I)

Replaced page 237 of478 with page 1 of4 Revision 1

Replaced page 238 of478 with page 2 of4 Revision 1

Replaced page 239 of478 with page 3 of4 Revision I
Replaced page 240 of478 with page 4 of4 Revision 1



JUSTIFICATION FOR CHANGES TO NUREG-1433
SECTION 3.5 - ECCS AND RCIC SYSTEM

BRACKETED PLANT SPECIFIC INFORMATION

B1 Brackets removed and optional values/wording preferences revised as
necessary to reflect appropriate plant specific requirements.

B2 Brackets removed and optional wording deleted since BFN has only one
solenoid for each ADS valve.

B3 The BFN plant specific design does not use inverters for powering LPCI
subsystem components. Instead, an automatic transfer of the power
supply is provided to ensure a single failure of a power supply will not
result in the inoperability of two LPCI pumps due to an LPCI inboard
injection valve failing to open and a recirculation pump discharge valve
failing to close. Therefore, SR 3.5.1.5 of NUREG-1433 has been deleted
and a new Surveillance (SR 3.5. 1.12) has been added to verify the
automatic transfer capability.

B4 Brackets removed and optional Surveillance deleted since BFN does not
have recirculation bypass valves.

85 Brackets removed and optional words deleted since BFN is not licensed
for single loop operation. As such, deenergizing these valves serves no
purpose since shutdown would be required by Specification 3.4. 1.

NON-BRACKETED PLANT SPECIFIC CHANGES

Pl Renumbered subsequent surveillances due to deletion of NUREG-1433 SR

3.5. 1.5 and SR 3.5.2.2.

P2 Provides plant specific information regarding the sequencing and timing
of CS and LPCI pump starts upon the receipt of an initiation signal.

P3 BFN Unit 2 has 13 S/RVs of which 6 are ADS valves. Only 5 ADS valves
are required to operate to provide the required depressurization.

p4 Renumbered references to account for'eletion of BWR/STS reference 7,
which does not apply to BFN.

p5 The drywell pressure requirements for ADS actuation are not specified in
the LOCA analysis. This requirement is specified in Section 3. 1. 1(l) of
BFN System Design Criteria BFN-50-7032, Control Air System - Units 1, 2,
and 3. Therefore, this document has been added as Reference 10.

BFN-UNITS 1, 2, 5 3 1of4 Revision 1
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JUSTIFICATION FOR CHANGES TO NUREG-1433

SECTION 3.5 - ECCS AND RCIC SYSTEM

BFN has three 5K SGTS subsystems, therefore, two must be operable to
have an operable SGTS system.

P7 Generic change BWR-18, C.58 changed the Completion Time from immediately
to 1 hour. However, due to the mechanics of how Completion Times work,
the 1 hour allowance can probably never be used. For example, if HPCI
is inoperable, LCO 3.5. 1, Condition C is entered, and the 1 hour
verification of Required Action C.l is performed. If RCIC is operable
at this time, the Required Action is met. However, since the Completion
Time starts upon entry into the Condition, if RCIC later becomes
inoperable, the 1 hour time in the HPCI Action has already expired.
Thus, a unit shutdown would be required immediately upon discovery of
RCIC being inoperable, even though the RCIC Action (LCO 3.5.3, Required
Action A.l) appears to allow 1 hour to verify HPCI operability. To
avoid this confusion, the original time allowed by the NUREG has been
used.

P8 Revised to reflect the BFN specific design, licensing bases, and
nomenclature.

P9 Revised to reflect the BFN specific design and analyses for ADS.

Pll Deleted (See TVA response to NRC RAI comment 3.5.1-12).

P12 These changes have been made since the actions discussed are not
certainties, but "could" or "may be" allowed.

P13 This discussion has been deleted since it discusses RCIC, which is not
part of this LCO.

P14 The bases have been revised to clarify that the CS and RHR minimum flow
valves do not automatically open like the HPCI System. Instead the
valves are already open and close when design flow is approached.

2of4 Revision 1



JUSTIFICATION FOR CHANGES TO NUREG-1433
SECTION 3.5 - ECCS AND RCIC SYSTEM

P15 These words have been modified since the basis for the Frequencies is
not specifically in accordance with the IST Program. The IST Program 92
day Frequencies are based on single pump tests. The LPCI test is a dual
pump test. Also, the HPCI test is 92 days and not in accordance with
the IST Program. Thus, "in accordance" was changed to "consistent",
which is more accurate.

P16 Revised for consistency with bracketed changes made to the
Specification;

P17 The proper reference has been provided.

P18 The proper criterion from the Final Policy Statement has been used. The
current wording was developed prior to the issuance of the Final Policy
Statement, which now uses Criterion 4 for the current words in the
NUREG.

P19 Editorial changes (i.e., punctuation, spelling, minor rewording, etc.)
were made to make the Bases more understandable.

P20

P21

Wording added to clarify that the HPCI/RCIC low pressure Surveillance
tests can be done prior to startup using an auxiliary steam supply.

The Surveillance Note and Frequency. have been modified to state that the
Surveillance is only required to be performed prior to entering MODE 2
from MODE 3 or 4, when in MODE 4 > 48 hours. This is consistent with
the current BFN licensing basis. Therefore, the Frequency proposed by
NUREG-1433, Rev. 1, has not been adopted.

P22 BFN has flow requirements for both one pump and two pump operation in
the same loop since analysis taken credit for either configuration.
Therefore, the acceptance criteria for one pump operation has been
included in this Surveillance Requirement.

P23 The HPCI turbine stop and control valves do not necessarily open
together in simultaneous fashion. The bases have been revised to more
accurately state that the valves simply open. The control valve is
almost full open when the stop valve begins to move causing the control
valve to begin closing before it synchronizes with the ramp generator
signal.

BFN-UNITS 1, 2, & 3 3of4 Revision 1
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JUSTIFICATION FOR CHANGES TO NUREG-1433

SECTION 3.5 - ECCS AND RCIC SYSTEN

P24 Deleted (See TVA response to NRC RAI comment 3.5.1-6).

P25 At BFN, the LPCI and CS discharge lines are kept full of water by either
the pressure suppression chamber head tank or the condensate head tank
and do not use a "keep fill"system per se. Deleted sentence stating
that HPCI and RCIC do not require "keep fill"systems since this
provides no useful information.

P26 At BFN, the Condensate Storage Tank (CST) is non safety related.
Therefore, the Core Spray pumps cannot be considered OPERABLE if the
suction path is aligned to the CST. Therefore, the options related to
the CST do not apply to BFN and the proposed Specification and Bases
have been reworded accordingly.

P27 Deleted (See TVA response to NRC RAI comment 3.5.3-5).

P28 Revised the Background for Specification 3.5.2 Bases to clarify the
difference between an OPERABLE subsystem in LCO 3.5.1 versus an OPERABLE

subsystem in LCO 3.5.2. Currently, the Background discussion for 3.5.2
refers the reader to the Background discussion for 3.5.1. However,
Background for 3.5. 1 describes a Core Spray or LPCI subsystem as a loop
with two OPERABLE pumps. An OPERABLE subsystem as defined by LCO 3.5.2
Bases discussion is a loop with one OPERABLE pump.

P29 A manual shutoff valve is installed between the two LPCI loops on Unit
3. This valve provides equivalent assurance to that provided by the
power operated valve in ensuring that the two loops are isolated.
Therefore, for Unit 3, the option has been added to verify either the
manual shutoff valve is closed or the LPCI cross tie valve is closed
with power removed from its valve operator.

P30 Revised to maintain current BFN licensing bases during OPDRVs (see TVA

response to NRC RAI comment 3.5.2-4).

4of4 Revision 1
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BROWNS FERRY NUCLEARPLANT- IMPROVED TECHNICALSPECIFICATIONS
SECTION 3.5

LIST OF REVISED PAGES

NO SIGNIFICANTHAZARDS CONSIDERATIONS (Revised pages marked Revision I)

Replaced pages 1 of32 through 32 of32 xvith pages I of38 through 38 of38 Revision I



NO SIGNIFICANT HAZARDS CONSIDERATIONS
BFN ISTS 3.5.1 - ECCS - OPERATING

TECHNICAL CHANGES - LESS RESTRICTIVE
~L1

TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(1), of the three standards set
forth in 10 CFR 50..92.

1. The ro osed amendment does not involve a si nificant increase in the
robabi1it or conse uences of an accident reviousl evaluated.

The phrase "actual or," in reference to the automatic initiation signal,
has been added to the system functional test surveillance test
description. This does not impose a requirement to create an "actual"
signal, nor does it eliminate any restriction on producing an "actual"
signal. While creating an "actual" signal could increase the
probability of an event, existing procedures and 10 CFR 50.59 control of
revisions to them, dictate the acceptability of generating this signal.
The proposed change does not affect the procedures governing plant
operations and the acceptability of creating these signals; it simply
would allow such a signal to be utilized in evaluating the acceptance
criteria for the system functional test requirements. Therefore, the
proposed change does not involve a significant increase in the
probability of an accident previously evaluated. Since the intent of
the present system functional test remains unaffected, the change does
not involve a significant increase in the consequences of an accident
previously evaluated.

2. The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The possibility of a new or different kind of accident from any
previously evaluated is not created because the proposed change
introduces no new mode of plant operation and it does not involve a

physical modification to the plant. The system will perform its
intended function regardless of the origin of the test signal.

Page 1 of 38 Revision 1



0'



NO SIGNIFICANT HAZARDS CONSIDERATIONS
BFN ISTS 3.5.1 - ECCS - OPERATING
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3. The ro osed amendment does not involve a si nificant reduction in a

mar in of safet .

Use of an actual signal instead of the existing requirement which limits
use'to a simulated signal, will not affect the performance of the
surveillance test. OPERABILITY is adequately demonstrated in either
case since the system itself can not discriminate between "actual" or
"simulated."" Therefore, the proposed change does:not involve a
significant reduction in a margin of safety.
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TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluati,on, in accordance with 10 CFR 50.91 (a)(1), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of. an accident reviousl evaluated.

The change does not result in any hardware or operating procedure
changes. ECCS systems are not assumed to be initiators of any analyzed
event. The change will not allow continuous operation such that a
single failure will preclude the affected component's function from
being performed. This change allows an additional 12 hours to reach
MODE 4 or < 150 psig, as applicable, which provides a reasonable amount
of time to perform an orderly shutdown, thus further minimizing a
potential upset from a too rapid decrease in plant power. Additionally,
the consequences of an event occurring while the unit is being shutdown
during the extra 12 hours is the same as the consequences of an event
occurring in the current 12 hours. Therefore, the proposed change does
not involve a significant increase in the probability or consequences of
an accident previously evaluated.

2 ~ The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The possibility of a new or different kind of accident from any
previously evaluated is not created because the proposed change
introduces no new mode of plant operation and it does not involve a
physical modification to the plant.
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3. The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

The increased time allowed for reaching HODE 4 or < 150 psig, as
applicable, with inoperable ECCS components is acceptable based on the
small probability of an event requiring the inoperable ECCS components
to function and the desire to minimize plant transients. The requested
12 hour extension will provide sufficient,time for the unit to reach
NODE 4 or < 150 psig in an orderly manner. As a result, the potential
for human error will be reduced. In addition, the unit is now required
to be in HODE 3 within 12 hours (a shutdown condition). As. such, any
reduction in a margin of safety will be insignificant and offset by the
benefit gained from providing sufficient time to reach NODE 4 or 150
psig, thus avoiding potential plant transients from attempting to reach
HODE 4 or < 150.psig in the current time and the benefit of being
subcritical (HODE 3) in a shorter required time. Therefore, the
proposed change does not involve a significant reduction in a margin of
safety.

BFN-UNITS 1, 2, 5 3 Page 4 of 38 Revision 1





NO SIGNIFICANT HAZARDS CONSIDERATIONS
BFN ISTS 3.5.1 - ECCS - OPERATING

TECHNICAL CHANGES - LESS RESTRICTIVE
~L3

TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(l), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

ECCS equipment is used to mitigate the consequences of an accident, but
is not considered as the initiator of any previously analyzed accident.
As such, the inoperability of ECCS systems will not increase the
probability of any accident previously evaluated. The proposed new
ACTION is bounded by the analysis summarized in NEDC-32484P, "Browns
Ferry Nuclear Plant Units 1, 2, and 3, SAFER/GESTR-LOCA Loss-of-Coolant
Analysis,",therefore, it does not involve a significant increase to the
consequences of any accident previously evaluated.t 2. The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The proposed change introduces no new mode of plant operation and it
does not involve a physical modification to the plant. Therefore, it
does not create the possibility of a new or different kind of accident
from any previously evaluated.

3. The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

The proposed change does involve a significant reduction in a margin of
safety since the combination of inoperable ECCS has been previously
evaluated and the length of time permitted is consistent with other
combinations of inoperable ECCS systems which are comparable to this
combination.
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TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(l), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences .of an accident reviousl evaluated.

ECCS equipment is used to mitigate the consequences of an accident, but
is not considered as the initiator of any previously analyzed accident.
As such, the inoperability of ECCS systems will not increase the
probability of any accident previously evaluated. The proposed 14 day
Completion Time is based on a reliability study (Memorandum from R. L.
Baer (NRC) to V. Stello, Jr. (NRC), "Recommended Interim Revision to
LCOs for ECCS Components, December 1, 1975.) that evaluated the impact
on ECCS availability, assuming various components and subsystems were
taken out of service. The results were used to calculate the average
availability of ECCS equipment needed to mitigate the consequences of a

LOCA as a function of allowed outage times (AOTs). Therefore, based on
this study, the increase in AOT from 7 days to 14 days does not involve
a significant increase to the consequences of any accident previously
evaluated.

2. The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The proposed change introduces no new mode of plant operation and it
does not involve a physical modification to the plant. Therefore, it
does not create the possibility of a new or different kind of accident
from any previously evaluated.

3 ~ The ro osed amendment does not involve a si nificant reduction in a

mar in of safet .

The proposed change does involve a significant reduction in a margin of
safety since the combination of inoperable ECCS has been previously
evaluated and the length of time permitted is consistent with other
combinations of inoperable ECCS systems which are comparable to this
combination.
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TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a

significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(l), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit -or conse uences of an accident reviousl evaluated.

This change raises the minimum pressure at which ADS is required to be
operable to 150 psig. ADS is not assumed to be an initiator of any
previously analyzed accidents. Therefore, this change will not affect
the probability of such an event. ADS is assumed to function to
mitigate the consequences of a loss of coolant accident which occurs at
high reactor vessel pressure. It is not assumed in the mitigation of
low pressure events since its function is to lower the pressure to
within the capabilities of the low pressure makeup systems. Since this
capability is not affected, there is no significant increase in thet consequences of any accident previously evaluated.

2. The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The proposed change introduces no new mode of plant operation and it
.does not involve a physical modification to the plant. Therefore, it
does not create the possibility of a new or different kind of accident
from any previously evaluated.

3. The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

Changing the minimum pressure for required ADS operability does involve
a significant reduction in a margin of safety since the ADS will
continue to be capable of performing its function at high reactor
pressures as designed.
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TVA has concluded that operation of Browns Ferry Nuclear Plant 'in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(l), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not invo1ve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

ECCS equipment is used to mitigate the consequences of an accident, but
is not consi'dered as the initiator of any previously analyzed accident.
As such, the inoperability of ECCS systems will not increase the
probability of any accident previously evaluated. The proposed new
ACTION is bounded by the analysis summarized in NEOC-32484P, "Browns
Ferry Nuclear Plant Units 1, 2, and 3, SAFER/GESTR-LOCA Loss-of-Coolant
Analysis," therefore, it does not involve a significant increase to the
consequences of any accident previously evaluated.t 2. The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The proposed change introduces no new mode of plant operation and it
does not involve a physical modification to the plant. Therefore, it
does not create the possibility of a new or different kind of accident
from any previously evaluated.

3. The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

The proposed change does involve a significant reduction in a margin of
safety since the combination of inoperable ECCS has been previously
evaluated and the length of time permitted is consistent with other
combinations of inoperable ECCS systems which are comparable to this
combination.
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TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(1), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident revious1 evaluated.

LPCI is used to mitigate the consequences of an accident, but is not
considered as the initiator of any previously analyzed accident. As
such, the inoperability of two RHR pumps for. LPCI operation will not
increase the probability of any accident previously evaluated. Current
BFN LOCA analyses demonstrate that following postulated single failures,
adequate core cooling can be provided by one loop of Core Spray (two
pumps) and two RHR (LPCI) pumps (either two pumps in one loop or one
pump in two loops) in conjunction with HPCI and ADS. Therefore, the
proposed change does not involve a significant increase to the
consequences of any accident previously evaluated.

2. The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The proposed change introduces no new mode of plant operation and it
does not involve a physical modification to the plant. Therefore, it
does not create the possibility of a new or different kind of accident
from any previously evaluated.

3. The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

The proposed change does not involve a significant reduction in a margin
of safety since two operable RHR (LPCl) pumps in conjunction with other
ECCS will not allow the fuel to exceed its maximum PCT limit.
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TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(l), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

The proposed change does not involve a hardware change. The time frame
and parameters in which the ADS valves are tested is not assumed in the
initiation of any analyzed event. The role of surveillance testing is
to verify Operability. The proposed change effectively extends the
Surveillance Frequency until 12 hours after reactor steam pressure and
flow are adequate to perform the test. This allows time after the
appropriate conditions are established to perform the Surveillance. If
proper conditions are not established it may be difficult to perform the
Surveillance and maintain stable plant conditions. In addition, the
usual outcome of the performance of a Surveillance is demonstrating that
the acceptance criteria are met. As a result, the consequences of an
accident are not affected by this change. This change will not alter
assumptions relative to the mitigation of an accident or transient
event. Therefore, this change will not involve a significant increase
in the probability or consequences of an accident previously evaluated.

2. The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The proposed change introduces no new mode of plant operation and it
does not involve a physical modification to the plant. Therefore, it
does not create the possibility of a new or different kind of accident
from any previously evaluated.

3. The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

The margin of safety is not reduced by this change since the proposed
change to the Surveillance Frequency provides the necessary assurance
that the ADS valves have been tested at the earliest opportunity. This
change extends .the initial performance of the Surveillance Requirement
to within 12 hours after reactor steam pressure and flow are adequate to
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perform the test. This is considered acceptable since the usual outcome of
the performance of a Surveillance is the demonstration that the component is
indeed Operable. In addition,'his change provides the benefit of allowing
the Surveillance to be postponed until appropriate plant conditions exist for
performing the Surveillance while maintaining stable plant conditions. The
safety analysis assumptions will still be maintained, thus no question of
safety exists. Therefore, this change does not involve a significant
reduction in a margin safety.;.
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TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(l), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

This change allows decreasing the pressure for performing the high
pressure test on the HPCI and RCIC pumps from "at normal reactor vessel
operating pressures" to a range between 920.psig and 1030 psig. The
probability of an accident is not increased because the proposed change
will not Involve any physical changes to plant systems, structures, or
components (SSC), or the manner in which these SSC are operated,
maintained, modified, tested, or inspected. In addition, the pressure
at which the HPCI and RCIC Systems are tested Is not assumed to be an
initiator of any analyzed event. The role of the HPCI System is in the
mitigation of accident consequences. The consequences of an accident
are not increased because a small decrease in the pressure at which the
HPCI and RCIC pumps performance to design specifications are verified
will not affect the validity of the test to determine that the pumps and
turbines are still operating at the design specifications. In addition,
It is overly conservative to assume a component is inoperable when a
surveillance is not performed. In fact, in most cases it is a matter of
component Operability not yet being demonstrated since the usual outcome
of the performance of a surveillance is the validation of conformance
with surveillance requirements. Therefore, this change will not involve
a significant increase in the probability or consequences of an accident
previously evaluated.

2 ~ The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The proposed change introduces no new mode of plant operation and it
does not involve a physical modification to the plant. Therefore, it
does not create the possibility of a new or different kind of accident
from any previously evaluated.
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3. The ro osed amendment does not involve a si nificant reduction in a

mar in of safet .

The'margin of safety is not reduced. This change allows decreasing the
pressure for doing the high pressure test on the HPCI and RCIC pumps
from "at normal reactor vessel operating pressure" to a range between
920 psig and 1010 psig. Since this test adequately verifies that the
HPCI and RCIC pumps and turbines are operating to the design
specification, the change does not affect the current accident analysis
assumptions. Therefore, this change does not involve a significant
reduction in a margin of safety.
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TVA has concluded that operation of Br owns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(1), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

This change increases the maximum pressure for performing the low
pressure test on the HPCI pump from approximately 150 psig to 165 psig.
HPCI pump testing must be performed when the Electro-Hydraulic Control
(EHC) System for the main turbine is available and capable of regulating
reactor pressure. Operating experience has demonstrated that reactor
pressures as high as 165 psig may be required before the EHC system is
capable of maintaining stable pressure during the performance of the
HPCI test. The probability of an accident is not increased because the
proposed change will not involve any physical changes to plant systems,
structures, or components (SSC), or the manner in which these SSC are
operated, maintained, modified, or inspected. In addition, the pressure
at which the HPCI System is tested is not assumed to be an initiator of
any analyzed event. The role of the HPCI System is in the mitigation of
accident consequences. The consequences of an accident are not
increased because a small increase in the pressure at which the HPCI

pump performance to design specifications is verified will not
significantly delay or otherwise affect the validity of the test to
determine that the pump and turbine are still operating at the design
specifications. In addition, it is overly conservative to assume a

component is inoperable when a surveillance has not been performed. In
fact, in most cases, it is a matter of component Operability not yet
being demonstrated since the usual outcome of the performance of a
surveillance is the validation of conformance with surveillance
requirements. Therefore, this change will not involve a significant
increase in the probability or consequences of an accident previously
evaluated.

2. The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The proposed change introduces no new mode of plant operation and it
does not involve a physical modification to the plant. Therefore, it
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does not create the possibility of a new or different kind of accident
from any'reviously evaluated.

3. The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

The margin of safety is not reduced. This change increases the pressure
for performing the low pressure test on the HPCI pump from approximately
150 psig to 165 psig. For reasons stated above, the ability of the HPCI
pump to perform at the lowest required pressure 150 psig has already
been demonstrated. A small increase in the pressure at which the
performance to design specificatIons is verified will not significantly
delay or affect the validity of the test to determine that the pump and
turbine are still operating at the design specifications. This change
effectively extends the initial entry into the applicable condition
prior to performing the surveillance. However, this is considered
acceptable since the most common outcome of the performance of a
surveillance is the successful demonstration that the acceptance
criteria are satisfied. In addition, the change provides the benefit of
allowing the surveillance to be postponed until plant conditions exist
where performance of the surveillance is unlikely to result in a
pressure transient. The change does not affect the current analysis
assumptions. Therefore, this change does not involve a significant
reduction in a margin of safety.
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TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(l), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

The potential slight delay in confirming HPCI operability during plant
startup should not result in any change to the expected satisfactory
completion of the required surveillance tests. Surveillance tests which
are conducted during plant shutdown provide reasonable assurance that
HPCI will function when required. Under the proposed change, plant test
conditions would be no different since testing is currently not begun
until both steam flow and pressure are adequate. The proposed change
merely provides relief for reactor operators and clarification
concerning when the 12 hour test period begins relative to adequate
conditions for performing the test. The resultant reduction of operator
stress during plant startup evolutions and procedures should have a net
positive effect on safe operation of the facility. Therefore, the
proposed change will not increase the probability or consequences of any
accident previously evaluated.

2. The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The proposed change introduces no new mode of plant operation and it
does not involve a physical modification to the plant. Therefore, it
does not create the possibility of a new or different kind of accident
from any previously evaluated.

3. The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

The proposed change has no impact on the operability/performance
requirements for HPCI. As previously discussed, the negligible effect
of the delayed starting point of the time clock should not affect
completion of the required tests. HPCI availability will not be
significantly affected by the proposal change. Therefore, the proposed
changes do not involve a significant reduction in the margin of safety.
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TVA has concluded'that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(l), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

The change does not result in any hardware or operating procedure
changes. ECCS systems are not assumed to be initiators of any analyzed
event. The change will not allow continuous operation such that a
single failure will preclude the affected component's function from
being performed. This change allows an additional 13 hours to reach
MODE 4 or < 150 psig, as applicable, (and an additional hour to reach
MODE 3 for ADS. only) which provides a reasonable amount of time to
perform an orderly shutdown, thus further minimizing a potential upset
from a too rapid decrease in plant power. Additionally, the
consequences of an event occurring while the unit is being shutdown
during the extra 13 ho'urs is the same as the consequences of an event
occurring in the current 13 hours. Therefore, the proposed change does
not involve a significant increase in the probability or consequences of
an accident previously evaluated.

20 The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The possibility of a new or different kind of accident from any
previously evaluated is not created because the proposed change
introduces no new mode of plant operation and it does not involve a

physical modification to the plant.

3. The ro osed amendment does not involve a si nificant reduction in a

mar in of safet .

The increased time allowed for reaching MODE 4 or < 150 psig, as
applicable, with inoperable ECCS components is acceptable based on the
small probability of an event requiring the inoperable ECCS components
to function and the desire to minimize plant transients. The requested
13 hour extension will provide sufficient time for the unit to reach
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MODE 4 or < 150 psig in an orderly manner. As a result, the potential
for human error will be reduced. In addition, the unit is now required
to be in MODE 3 within 13 hours (a shutdown condition)(except for the
case of ADS which already required the unit to be in Hot Shutdown in 12
hours). As such, any reduction in a margin of safety will be
insignificant and offset by the benefit gained from providing sufficient
time to reach MODE 4 or 150 psig, thus avoiding potential plant
transients from attempting to reach MODE 4 or < 150 psig in the current
time and the benefit of being subcritical (MODE 3) in a shorter required
time. Therefore, the proposed change does not involve a significant
reduction in a margin of safety.
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TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(l), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

~ z.

The change does not result in any hardware or operating procedure
changes. ECCS systems are not assumed to be initiators of any analyzed .

event. The proposed change will provide an .alternate method (manual
shutoff valve) of ensuring the LPCI cross tie is isolated. Since the
manual shutoff valve will ensure that each LPCI subsystem remains
independent and a failure of the flow path in one subsystem will not
affect the flow path of the other subsystem, the proposed change does
not involve a significant increase in the probability or consequences of
an accident previously evaluated.

The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The possibility of a new or different kind of accident from any
previously evaluated is not created because the proposed change
introduces no new mode of plant operation and it does not involve a
physical modification to the plant.

3. The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

Use of the manual shutoff valve installed between the two LPCI loops to
isolate the loops provides the same level of assurance that the power
operated valve provides for the same function. Therefore, verifying
that either is closed will ensure each LPCI subsystem remains
independent and a failure of the flow path in one subsystem will not
affect the flow path of the other subsystem Therefore, the proposed
change does not involve a significant reduction in a margin of safety.
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TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a

significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(1), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

l
I
I
I
I
I

2 ~

The proposed change eliminates the requirement to vent and verify water
fill of the RHR and CS discharge piping "prior to ECCS testing." This
vent and fill provision minimizes the potential to damage the discharge
piping (i.e., due to water-hammer) in the systems. SR 3.5. 1. 1 requires
vent and filling be performed every 31 days. The 31-day surveillance
frequency is adequate for maintaining the discharge piping full.
Therefore, it is not necessary to have a specific ITS provision for
verifying the ECCS "prior to testing" for tests other than those
associated with the monthly performance test of the ECCS system. RHR

and CS are used to mitigate the consequences of an accident, but are not
considered as the initiator of any previously analyzed accident. The
proposed change will not increase the potential for void development and
prevent the RHR or CS from performing properly. Therefore, the proposed
change does not involve a significant increase to consequences of any
accident previously evaluated.

The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The change does not result in any changes to the equipment design or
capabilities or to the operation of the plant. Therefore, it does not
create the possibility of a new or different kind of accident from any
accident previously evaluated.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS
BFN ISTS 3.5.1 - ECCS - OPERATING

The ro osed amendment does not involve a si nificant reduction jn a
mar in of safet .

Since the "prior to testing" provision falls within the 31-day
surveillance window there will be no affect on the performance of the
low pressure ECCS systems as a result of this change. The proposed
change will not increase the potential for void development or prevent
the'HR or CS from performing properly. The 31-day surveillance
frequency is adequate for ensuring continued operability of the RHR and
CS systems. Therefore, the proposed change does not involve a
significant reduction in a margin of safety.
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Deleted (See Response to NRC Comment 3.5.2-4).
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NO SIGNIFICANT HAZARDS CONSIDERATIONS
BFN ISTS 3.5.2 - ECCS - SHUTDOWN

TECHNICAL CHANGES - LESS RESTRICTIVE
~L2

TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(l), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

The low pressure ECCS injection/spray subsystems are not precursors to
any accidents previously evaluated at BFN, therefore, the proposed
change does not involve a significant increase in the probability of an
accident previously evaluated. The proposed amendment changes the
minimum required operable low pressure ECCS injection/spray subsystems
from three to two and allows any two subsystems to fulfill this
function. Since any one low pressure subsystem (CS or RHR) is
sufficient to terminate the inventory loss prior to fuel uncovery in
case of an inadvertent draindown, the proposed change does not involve a
significant increase in the consequences of an accident previously
evaluated.

2. The ro osed amendment .does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The possibility of a new or different kind of accident from any
previously evaluated is not created because the proposed change
introduces no new mode of plant operation and it does not involve a

physical modification to the plant. The system will perform its
intended function regardless of the origin of the test signal.

3. The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

The proposed change does not involve a significant reduction in a margin
of safety since one low pressure ECCS injection/spray subsystem is
adequate to maintain reactor vessel water level in the event of an
inadvertent draindown. Therefore, any two low pressure ECCS subsystems
provide sufficient redundancy.
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TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(l), of the three standards set
forth in 10 CFR 50.92.

I,. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

The proposed change eliminates the requirement to vent and verify waterfill of the RHR and CS discharge piping "prior to ECCS testing." This
vent and fill provision minimizes the potential to damage the discharge
piping (i.e., due to water-hammer) in the systems. SR 3.5.2.2 requires
vent and filling be performed every 31 days. The 31-day surveillance
frequency is adequate for maintaining the discharge piping full.
Therefore, it is not necessary to have a specific ITS provision for
verifying the ECCS "prior to testing" for tests other than those
associated with the monthly performance test of the ECCS system. RHR

and CS are used to mitigate the consequences of an accident, but are not
considered as the initiator of any previously analyzed accident. The
proposed change will not increase the potential for void development and
prevent the RHR or CS from performing properly. Therefore, the proposed
change does not involve a significant increase to consequences of any
accident previously evaluated.

2. The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The change does not result in any changes to the equipment design or
capabilities or to the operation of the plant. Therefore, it does not
create the possibility of a new or different kind of accident from'ny
accident previously evaluated.

Page 24 of 38 Revision I



NO SIGNIFICANT HAZARDS CONSIDERATIONS
BFN ISTS 3.5.2' ECCS - SHUTDOWN

The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

Since the "prior to testing" provision falls within the 31-day
surveillance window there will be no affect on the performance of the
low pressure ECCS systems as a result of this change. The 31-day
frequency is adequate for ensuring continued operability of the RHR and
CS systems. Therefore, the proposed change does not involve a
significant r eduction in a margin of safety.

Page 25 of 38 Revision 1





NO SIGNIFICANT HAZARDS CONSIDERATIONS

e BFN ISTS 3.5.2 - ECCS - SHUTDOWN

TECHNICAL CHANGES - LESS RESTRICTIVE
~La

TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a) (1), of the three standards
set forth'n 10 CFR 50.92.

I
I

1 . The t'o osed amendment does not invol ve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

I
l

Under CTS 3.5.A.5, Core Spray is allowed to be removed from service
during refueling operations if a Residual Heat Removal Service Water
System (RHRSW) pump is available through the cross-connection, provided
the fuel pool gates are removed and fuel pool level normal. The
RHR/RHRSW cross-connection provides a redundant source of make-up water
for fuel pool as discussed in Section 10.5.5 of the Final Safety
Analysis Report (FSAR). It is considered a back-up source since it is
raw water (river water) that would be used only if all other normal
sources were unavailable.

The need for the availability of a RHRSW pump through the cross-connect
as a prerequisite for the allowing the core spray system to be
inoperable is not included in ITS 3.5.2 for the same refueling
conditions. This feature of the RHRSW system is not credited as a

primary system for mitigation of transients or accidents. It is
considered that the provisions of proposed BFN ITS 3.5.2, which are
consistent with NUREG-1433, provide adequate requirements for ensuring
adequate water .inventory is maintained during refueling activities.
This design feature of the RHR/RHRSW will continue to be described in
the FSAR. Changes to the FSAR are controlled in accordance with
10 CFR 50.59.

Based on the above, the proposed change does not involve a significant
increase to the probability or consequences of any accident previously
evaluated.
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, NO SIGNIFICANT HAZARDS CONSIDERATIONS
BFN ISTS 3.5.2 - ECCS - SHUTDOWN

The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The change does not result in any changes to the equipment design or
capabilities or to the operation of the plant. Therefore, it does not
create the possibility of a new or different kind of accident from any
accident previously evaluated.

3. The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

I

This feature of the RHRSW system is not credited as a primary system for
mitigation of transients or accidents. It is also considered that the
provisions of proposed BFN ITS 3.5.2, which are consistent with NUREG-

1433, provide adequate requirements for ensuring adequate water
inventory is maintained during refueling activities. Therefore, the
proposed change does not involve a significant reduction in a margin of
safety.
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TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based. on its
evaluation, in accordance with 10 CFR 50.91 (a)(l), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident revious1 evaluated.

The phrase "actual or," in reference to the automatic initiation signal,
has been added to the system functional test surveillance test
description. This does not impose a requirement to create an "actual"
signal, nor does it eliminate any restriction on producing an "actual"
signal. While creating an "actual" signal could increase the
probability of an event, existing procedures and 10 CFR 50.59 control of
revisions to them, dictate the acceptability of generating this signal.
The proposed change does not affect the procedures governing plant
operations and the acceptability of creating these signals; it simply
would not allow such a signal to be utilized in evaluating the
acceptance criteria for the system functional test requirements.
Therefore, the proposed change does not involve a significant increase
in the probability of an accident previously evaluated. Since the
intent of the present system functional test remains unaffected, the
change does not involve a significant increase in the consequences of an
accident previously evaluated.

2 ~ The ro osed amendment does not create the ossibilit of a new or
different kind of accident fr om an accident reviousl evaluated.

The possibility of a new or different kind of accident from any
previously evaluated is not created because the proposed change
introduces no new mode of plant operation and it does not involve a

physical modification to the plant. The system will perform its
intended function regardless of the origin of the test signal.
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3. The ro osed amendment does not involve a si nificant reduction in a

mar in of safet .

Use of an actual signal instead of the existing requirement, which
limits use to a simulated signal, will not affect the performance of the
surveillance test. OPERABILITY is adequately demonstrated in either
case since the system itself can not discriminate between "actual" or
"simulated." Therefore, the proposed change does not involve a
significant reduction in a margin of safety.
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TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(1), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

This change proposes to increase the allowed outage time when the RCIC
System is inoperable. The HPCI System is the only credited system for
Design Basis Accidents (DBAs) and transients at high pressure.
Extending the allowed outage time for the RCIC from 7 days to 14 days
will not increase the probability of accidents since the RCIC is not
assumed in the initiation of any accident. The RCIC System is not
credited in the mitigation of DBAs and transients. The consequences of
accidents will be unaffected because the HPCI System will be actuated on
low reactor level for events at high pressure (provides the same
function as the RCIC with greater flow; therefore, the requirement to
verify HPCI is Operable when RCIC is inoperable is provided). The
consequences of an ev'ent occurring during the proposed 14 day period are
the same as the consequences of an event occurring for the current 7 day
period. This change will not alter assumptions relative to the
mitigation of an accident or transient event. This change will not
alter the operation of process variables, structures, systems, or
components as described in the safety analysis. Therefore, this change
will not involve a significant increase in the probability or
consequences of an accident previously evaluated.

2. The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The proposed change extends the allowed outage time for the RCIC System
from 7 days to 14 days. The completion time of 14 days is contingent on
the HPCI System being Oper able. No new accident will be created because
the HPCI System is designed to maintain level in the RPV at high
pressures. The proposed change also does not involve a physical
alteration of the plant (no new or different type of equipment will be
installed). The change still ensures a high pressure coolant injection
system is available (the HPCI System). The changes in methods governing
normal plant operation are consistent with the current safety analysis
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assumptions. Therefore, this change will not create the possibility of
a new or different kind of accident from any accident previously
evaluated.

3. The'o osed amendment does not involve a si nificant reduction in a
mar in of safet .

This change proposes to increase the allowed outage time of the RCIC
System from 7 days to 14 days. The HPCI System is required to be
Operable during the time the RCIC System in inoperable. A margin of
safety will not be significantly reduced because the RCIC is not
credited in any DBAs or transients. The HPCI system can provide the
same function as the RCIC except at a higher capacity. The safety
analysis is unaffected because the current analysis assumptions will
still be maintained. As such, no question of safety exists. Therefore,
this change does not involve a significant reduction in a margin of
safety.
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TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a

significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(l), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

The change does not result in any hardware or operating procedure
changes. The RCIC system is not assumed to be an initiator of any
analyzed event. The change will not allow continuous operation such
that a single failure will preclude the affected component's function
from being performed. ,This change allows an additional 12 hours to
reach < 150 psig, which provides a reasonable amount of time to perform
an orderly shutdown, thus further minimizing a potential upset from a
too rapid decrease in plant power . Additionally, the consequences of an
event occurring while the unit is being shutdown during the extra 12
hours is the same as the consequences of an event occurring in the
current 12 hours. Therefore, the proposed change does not involve a

significant increase in the probability or consequences of an accident
previously evaluated.

2. The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The possibility of a new or different kind of accident from any
previously evaluated is not created because the proposed change
introduces no new mode of plant operation and it does not involve a

physical modification to the plant.
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BFN ISTS 3.5.3 - RCIC SYSTEM

TECHNICAL CHANGES - LESS RESTRICTIVE

3. The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

The increased time allowed for reaching < 150 psig with inoperable RCIC
components is acceptable based on the small probability of an event
requiring the inoperable RCIC components to function and the desire to
minimize plant transients. The requested 12 hour extension will provide
sufficient time for the unit to reach < 150 psig in an orderly manner.
As a result, the potential for human error will be reduced. In
addition, the unit is now required to be in NODE 3 within 12 hours (a
shutdown condition). As such, any reduction in a margin of safety will
be insignificant and offset by the benefit gained from providing
sufficient time to reach 150 psig, thus avoiding potential plant
transients from attempting to reach < 150 psig in the current time and
the benefit of being subcritical (NODE 3) in a shorter required time.
Therefore, the proposed change does not involve a significant reduction
in a margin of safety.
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TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a

significant hazards consider ation. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(l), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

This change allows decreasing the pressure for performing the high
pressure test on the RCIC pumps from "at normal reactor vessel operating
pressures" to a range between 920 psig and 1030 psig. The probability
of an accident is not increased because the proposed change will not
involve any physical changes to plant systems, structures, or components
(SSC), or the manner in which these SSC are operated, maintained,
modified, tested, or inspected. In addition, the pressure at which the
RCIC System are tested is not assumed to be an initiator of any analyzed
event. The role of the RCIC System is in the mitigation of accident
consequences. The consequences of an accident are not increased because
a small decrease in the pressure at which the RCIC pumps performance to
design specifications are verified will not affect the validity of the
test to determine that the pumps and turbines are still operating at the
design specifications. In addition, it is overly conservative to
assume a component is inoperable when a surveillance is not performed.
In fact, in most cases it is a matter of component Operability not yet
being demonstrated since the usual outcome of the performance of a
surveillance is the validation of conformance with surveillance
requirements. Therefore, this change will not involve a significant
increase in the probability or consequences of an accident previously
evaluated.

2. The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The proposed change introduces no new mode of plant operation and it
does not involve a physical modification to the plant. Therefore, it
does not create the possibility of a new or different kind of accident
from any previously evaluated.
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3. The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

The margin of safety is not reduced. This change allows decreasing the
pressure for doing the high pressure test on the RCIC pumps from "at
normal reactor vessel operating pressure" to a range between 920 psig
and 1010 psig. Since this test adequately verifies that the RCIC pumps
and turbines are operating to the design specification, the change does
not affect the current accident analysis assumptions. Therefore, this
change does not involve a significant reduction in a margin of safety.

Page 35 of 38 Revision 1





NO SIGNIFICANT HAZARDS CONSIDERATIONS
BFN ISTS 3.5.3 - RCIC SYSTEM

TECHNICAL CHANGES - LESS RESTRICTIVE
~L5

TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(l), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

This change increases the maximum pressure for performing the low
pressure test on the RCIC pump from approximately 150 psig to 165 psig.
RCIC pump testing must be performed when the Electro-Hydraulic Control
(EHC) System for the main turbine is available and capable of regulating
reactor pressure. Operating experience has demonstrated that reactor
pressures as high as 165 psig may be required before the EHC system is
capable of maintaining stable pressure during the performance of the
RCIC test. The probability of an accident is not increased because the
proposed change will not involve any physical changes to plant systems,
structures, or components (SSC), or the manner in which these SSC are
operated, maintained, modified, or inspected. In addition, the pressure
at which the RCIC System is tested is not assumed to be an initiator of
any analyzed event. The role of the RCIC System is in the mitigation of
accident consequences. The consequences of an accident are not
increased because a small increase in the pressure at which the RCIC

pump performance to design specifications is verified will not
significantly delay or otherwise affect the validity of the test to
determine that the pump and turbine are still operating at the design
specifications. In addition, it is overly conservative to assume a

component is inoperable when a surveillance has not been performed. In
fact, in most cases, it is a matter of component Operability not yet
being demonstrated since the usual outcome of the performance of a

surveillance is the validation of conformance with surveillance
requirements. Therefore, this change will not involve a significant
increase in the probability or consequences of an accident previously
evaluated.

2. The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The proposed change introduces no new mode of plant operation and it
does not involve a physical modification to the plant. Therefore, it
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does not create the possibility of a new or different kind of accident
from any previously evaluated.

3. The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

The margin of safety is not reduced. This change increases the pressure
for performing the low pressure test on the RCIC pump from approximately
150 psig to 165 psig. For reasons stated above, the ability of the RCIC
pump to perform at the lowest required pressure 150 psig has already
been demonstrated. A small increase in the pressure at which the
performance to design specifications is verified will not significantly
delay or affect the validity of the test to determine that the pump and
turbine are still operating at the design specifications. This change
effectively extends the initial entry into the applicable condition
prior to performing the surveillance. However, this is considered
acceptable since the most common outcome of the performance of a
surveillance is the successful demonstration that the acceptance
criteria are satisfied. In addition, the change provides the benefit of
allowing the surveillance to be postponed until plant conditions exist
where performance of the surveillance is unlikely to result in a
pressure transient. The change does not affect the current analysis
assumptions. Therefore, this change does not involve a significant
reduction in a margin of safety.
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TVA has concluded that operation of Browns Ferry Nuclear Plant in accordance
with the proposed change to technical specifications does not involve a
significant hazards consideration. TVA's conclusion is based on its
evaluation, in accordance with 10 CFR 50.91 (a)(1), of the three standards set
forth in 10 CFR 50.92.

1. The ro osed amendment does not involve a si nificant increase in the
robabilit or conse uences of an accident reviousl evaluated.

The potential slight delay in confirming RCIC operability during plant
startup should not result in any change to the expected satisfactory
completion of the required surveillance tests. Surveillance tests which
are conducted during plant shutdown provide reasonable assurance that
RCIC will function when required. Under the proposed change, plant test
conditions would be no different since testing is currently not begun
until both steam flow and pressure are adequate. The proposed change
merely provides relief for reactor operators and clarification
concerning when the 12 hour test period begins relative to adequate
conditions for performing the test. The resultant. reduction of operator
stress during plant startup evolutions and procedures should have a net
positive effect on safe operation of the facility. Therefore, the
proposed change will not increase the probability or consequences of any
accident previously evaluated.

2. The ro osed amendment does not create the ossibilit of a new or
different kind of accident from an accident reviousl evaluated.

The proposed change introduces no new mode of plant operation and it
does not involve a physical modification to the plant. Therefore, it
does not create the possibility of a new or different kind of accident
from any previously evaluated.

3. The ro osed amendment does not involve a si nificant reduction in a
mar in of safet .

The proposed change has no impact on the operability/performance
requirements for RCIC. As previously discussed, the negligible effect
of the delayed starting point of the time clock should not affect
completion of the required tests. RCIC availability will not be
significantly affected by the proposal change. Therefore, the proposed
changes do not involve a significant reduction in the margin of safety.
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RELOCATED RELOCATED RELOCATED

TO BASES TO TRM TO PROC RELOCATED CONTROL
3.5.E.1
3.5.E.2
3.5.E.2
3.5.E.2
3.5.E.3
3.5.E.3
3.5.F.1
3.5.F.1
3.5.F.1
3.5.F.1
3.5.F.1
3.5.F.2
3.5.F.3
3.5.G.1
3.5.G.1
3.5.G.2
3.5.G.2
3.5.G.2
3.5.G.2
3.5.G.3

SR 3.5.1.8 Note
3.5.1 Action C
3.5.1 Action H
3.5.1 Action D
3.5.1 Action G
3.5.1 Action H
3.5.3 A licabilit
3.5.3 LCO
SR 3.5.3.3 Note
SR 3.5.3.4 Note
NONE
3.5.3 Action A
3.5.3 Action B
3.5.1 A licabilit
3.5.1 LCO
3.5.1 Action E
3.5.1 Action F
3.5.1 Action G
3.5.1 Action H
3.5.1 Action G

SR 3.5.1.9 Note
3.5.1 Action C
3.5.1 Action H
3.5.1 Action D
3.5.1 Action G
3.5.1 Action H
3.5.3 A licabilit
3.5.3 LCO
SR 3.5.3.3 Note
SR 3.5.3.4 Note
NONE
3.5.3 Action A
3.5.3 Action B
3.5.1 A licabilit
3.5.1 LCO
3.5.1 Action E
3.5.1 Action F
3.5.1 Action G
3.5.1 Action H
3.5.1 Action G

YES YES ITS 5.5.10

3.5.H
3.7.A.1
3.7.A.1
3.9.A.3.h
3.9.B.13
3.9.B.14
3.9.C.4
4.5.A.1.a
4.5.A.1.b
4.5.A.1.c
4.5.A.1.d
4.5.A.1.e
4.5.A.1.f

3.5.2 A licabilit
SR 3.5.2.1
NONE
NONE
NONE
NONE
SR 3.5.1.9
SR 3.5.1.6
NONE
SR 3.5.1.6
NONE
SR 3.5.1.2

NONE
3.5.2 A licabllit
SR 3.5.2.1
NONE
NONE
NONE
NONE
SR 3.5.1.10
SR 3.5.1.7
NONE
SR 3.5.1.7
NONE
SR 3.5.1.2

YES

YES
YES
YES
YES

YES

YES
YES

YES

YES

YES

IST Pro ram

1ST Pro ram

ITS 5.5.10, 10 CFR 50.59

LCP

LCP
ITS 5.5.10

'Units 1, 2, and 3 except as indicated; Information
in brackets is for Unit 3 unless noted otherwise. 2 of 4 Revision 0



BFN UNIT 1, 2, AND 3
ITS SECTION 3.5

CROSS-REFERENCE MATRIX

CTS NUMBER ('] BFN ITS NUMBER NUREG NUMBER DELETED
RELOCATED

TO BASES
RELOCATED RELOCATED

TO TRM TO.PROC RELOCATED CONTROL
4.5.A.2
4.5.B.1
4.5.B.1. a
4.5.B.1.b
4.5.B.1.c
4.5.B.1.d
4.5.B.1.e
4.5.B.1.f
4.5.B.1
4.5.B.10
4.5.B.11
4.5.B.12
4.5.B.13
4.5.B.14
4.5.B.3
4.5.B.4
4.5.B.8
4.5.B.9
4.5.B.9
4.5.D.1
4.5.E.1.a
4.5.E.1.b
4.5.E.1.c
4.5.E.1.d
4.5.E.1.e
4.5.E.1.f
4.5.E.2
4.5.F.1.a
4.5.F.1.b
4.5.F.1. c
4.5.F.1.d
4.5.F.1.e
4.5.F.1.e
4.5.F.1.f

NONE
SR 3.5.1.6
SR 3.5.1.9
SR 3.5.1.6
NONE
SR 3.5.1.6

SR 3.5.1.2
SR 3.5.1.4
NONE
NONE
NONE
NONE
SR 3.5.1.5
NONE
NONE
NONE

SR 3.5.2.4 RHR
NONE
SR 3.5.1.9
SR 3.5.1.7
NONE
SR 3.5.1.7
SR 3.5.1.8
SR 3.5.1.2
NONE
SR 3.5.3.5
SR 3.5.3.3
NONE
SR 3.5.3.3
SR 3.5.3.3
SR 3.5.3.4
SR 3.5.3.2

NONE
SR 3.5.1.7
SR 3.5.1.10
SR 3.5.1.7
NONE
SR 3.5.1.7
NONE
SR 3.5.1.2
SR 3.5.1.4
NONE
NONE

NONE
SR 3.5.1.6
NONE
NONE
NONE
NONE
SR 3.5.2.5 RHR
NONE
SR 3.5.1.10
SR 3.5.1.8
NONE
SR 3.5.1.8
SR 3.5.1.9
SR 3.5.1.2
NONE
SR 3.5.3.5
SR 3.5.3.3
NONE
SR 3.5.3.3
SR 3.5.3.3
SR 3.5.3.4
SR 3.5.3.2

YES

YES

YES
YES

YES
YES
YES
YES

YES
YES
YES
YES

YES

YES

YES
YES

YES

YES

YES

YES

YES

YES
YES
YES

YES

IST Pro ram LCP

IST Pro ram LCP
ITS 5.5.10

10 CFR 50.59
10 CFR 50.59
10 CFR 50.59

IST Program LCP

10 CFR 50.59

IST Program LCP

ITS 5.5.10

IST Program LCP

ITS 5.5.10

'Units 1, 2, and 3 except as indicated; Information
in brackets is for Unit 3 unless noted othenvise. 3of4 Revision 0



BFN UNIT 1,2, AND 3
ITS SECTION 3.5

CROSS-REFERENCE MATRIX

CTS NUMBER V]
4.5.F.2
4.5.G.1.a
4.5.G.2

BFN ITS NUMBER
NONE
SR 3.5.1.10
NONE

NUREG NUMBER
NONE
SR 3.5.1.11
NONE

DELETED
YES

YES

RELOCATED RELOCATED RELOCATED
TO BASES TO TRM TO PROC RELOCATED CONTROL

4.5.H.1
4.5.H.1
4.5.H.1
4.5.H.2
4.5.H.3
4.5.H.3
4.5.H.3
4.5.H.4
4.6.D.2
4.7.A.1.a
4.9.A.5.a
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

NONE
SR 3.5.1.1
SR 3.5.2.2
NONE
NONE
SR 3.5.1.1
SR 3.5.3.1
NONE
SR 3.5.1.11
SR 3.5.2.1
SR 3.5.1.12
3.5.2 Action A
3.5.2 Action B
3.5.2 Action C
3.5.2 Action D
NONE
NONE
SR 3.5.1.3
SR 3.5.2.3
SR 3.5.2.4 CS
SR 3.5.2.5

NONE
SR 3.5.1.1
SR 3.5.2.3
NONE
NONE
SR 3.5.1.1
SR 3.5.3.1
NONE
SR 3.5.1.12
SR 3.5.2.1
NONE
3.5.2 Action A
3.5.2 Action B
3.5.2 Action C
3.5.2 Action D
SR 3.5.1.5
SR 3.5.2.2
SR 3.5.1.3
SR 3.5.2.4
SR 3.5.2.5 CS
SR 3.5.2.6

YES

YES
YES

YES
YES

YES

YES

YES

YES

YES
YES

YES

ITS 5.5.10, LCP

LCP
ITS 5.5.10, LCP

10 CFR 50.59
LCP

'Units 1, 2, and 3 except as indicated; Information
in brackets is for Unit 3 unless noted otherwise. 4of4 Revision 0
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